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EXECUTIVE SUMMARY

Executive Summary

TIMSS 2003 is the third in a continuing cycle of international math-
ematics and science assessments conducted every four years. TIMSS 
assesses achievement in countries around the world and collects a rich 
array of information about the educational contexts for learning math-
ematics and science, with TIMSS 2003 involving more than 50 partici-
pants. This report contains the science results for 46 countries and four 
benchmarking participants at the eighth grade and for 25 countries 
and three benchmarking participants at the fourth grade. Trend data 
are provided at the eighth and fourth grades for those countries that 
also participated in 1995 and 1999 (please see the Introduction for 
more information about TIMSS 2003.) 

Students’ Science Achievement in 2003

• At the eighth grade, Singapore and Chinese Taipei were the top-
performing countries having signifi cantly higher average science 
achievement than the rest of the participating countries. The Repub-
lic of Korea also performed very well, with average achievement sig-
nifi cantly higher than all of the other participating countries except 
Singapore, Chinese Taipei, and Hong Kong, SAR. 

• At the fourth grade, Singapore was the top-performing country 
with higher average science achievement than all other participat-
ing countries. Chinese Taipei had signifi cantly higher performance 
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than all countries except Singapore, and, in turn, Japan, Hong Kong 
SAR, and England outperformed the rest of countries except Singa-
pore and Chinese Taipei.

Trends in Science Achievement

• At the eighth grade, several countries showed signifi cantly higher 
average science achievement in 2003 compared to the previous 
assessments in 1995 and 1999. Korea, Hong Kong SAR, the United 
States, and Lithuania as well as the benchmarking Canadian prov-
ince of Ontario, showed a pattern of improvement from assessment 
to assessment with signifi cant change over the 8-year period from 
1995 to 2003. Of the countries with results only from the 1999 and 
2003 assessments, Malaysia, Israel, Jordan, Moldova, and the Philip-
pines showed signifi cant improvement. 

• At the eighth grade, countries showing a decrease in average achieve-
ment in 2003 compared to previous assessments (1995, 1999, or 
both) included Hungary, Sweden, the Slovak Republic, Belgium 
(Flemish), the Russian Federation, Norway, Bulgaria, Iran, Cyprus, 
Indonesia, and Tunisia.

• At the fourth grade, many countries showed signifi cant gains in 
average achievement between 1995 and 2003, including Singapore, 
Hong Kong SAR, England, Hungary, Latvia (LSS)1, New Zealand, 
Slovenia, Cyprus, and Iran, as well as the benchmarking province of 
Ontario. The only signifi cant declines were found in Japan, Scotland, 
Norway, and Quebec province.

Gender Differences in Science Achievement

• In the majority of participants at the eighth grade (33 out of 49), 
boys outperformed girls in science, often by a substantial margin. 
This was attributable mainly to higher performance by boys in 

1 Trend data for Latvia are annotated LSS because they include Latvian-speaking schools only.
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physics and earth science, although girls had, on average, higher 
achievement in life science. In eleven countries, including Egypt, 
Iran, Chinese Taipei, Botswana, South Africa, Lebanon, Singapore, 
Estonia, Cyprus, the Philippines, and New Zealand, the gender differ-
ence was not signifi cant. In a further seven countries – Macedonia, 
Moldova, Armenia, the Palestinian National Authority, Saudi Arabia, 
Jordan, and Bahrain – the gender difference favored girls. 

• The trend results at the eighth grade show that girls had greater 
improvement, on average, since 1999 than boys. Fifteen participants 
showed signifi cant improvements for girls, and just eight for boys. 
Both girls and boys improved over previous assessments in nine 
countries and Ontario province. Refl ecting declines in achievement 
across assessments, both genders had lower achievement in TIMSS 
2003 in seven countries. In Indonesia, Macedonia, and the Russian 
Federation, the boys but not the girls had a signifi cant decrease.

• At the fourth grade, the average gender difference in science achieve-
ment was negligible, although girls had signifi cantly higher average 
achievement in Armenia, Moldova, the Philippines, and Iran, and 
boys had higher average achievement in the United States, Chinese 
Taipei, Cyprus, the Netherlands, and Scotland.

• The fourth-grade trend results show that average science achieve-
ment improved for both boys and girls since 1995. Both boys and 
girls improved in eight countries and Ontario province; in England 
only girls improved; and in Japan, Norway, and Quebec, both boys 
and girls showed a decline. Boys but not girls showed a decline in 
the Netherlands and the United States.

Performance at the International Benchmarks in TIMSS 2003

TIMSS identifi ed four benchmark levels to describe what students know 
and can do in science and demonstrate the range of performance inter-
nationally–advanced, high, intermediate, and low. There were large 



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE6

EXECUTIVE SUMMARY

differences across countries in the percentages of students reaching the 
various benchmarks.

At the eighth grade, students reaching the advanced bench-
mark demonstrated a grasp of some complex and abstract science con-
cepts. At the other end of the performance continuum, those reaching 
the low benchmark recognized some basic facts from the life and 
physical sciences. 

• The highest performing countries –Singapore and Chinese Taipei – 
had one-third to one-fourth of their students reaching the advanced 
benchmark. Next came Korea (17%), England and Japan (15%), 
Hungary (14%), Hong Kong SAR and Estonia (13% each), and the 
United States (11%.) All other countries had less than 10 percent of 
their students reaching the advanced benchmark, including 17 of the 
lowest-performing countries with one percent or less.

• Fifteen countries, the US state of Indiana, and the two Canadian 
provinces had 95 percent or more of their students reaching the low 
benchmark whereas seven countries had less than half their students 
reaching the low benchmark.

At the fourth grade, students reaching the advanced benchmark 
could apply knowledge and understanding in beginning scientific 
inquiry. Those reaching the low benchmark demonstrated some ele-
mentary knowledge of the earth, life, and physical sciences.

• With fewer and less variable countries at the fourth grade, Singapore 
had 25 percent of its students reaching the advanced benchmark. This 
was followed by England (15%), Chinese Taipei (14%), the United 
States (13%), Japan (12%), the Russian Federation (11%), and 
Hungary (10%.) Three of the lowest-performing countries had one 
percent or less of their students reaching the advanced benchmark.

• Eight countries as well as the US state of Indiana and Ontario prov-
ince had 95 percent or more of their students reaching the low 
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benchmark and all except fi ve countries had at least three-fourths 
of their students reaching this level. In the Philippines, Tunisia, and 
Morocco, less than half the students reached the low benchmark.

Students’ Home Context for Learning Science

• At the eighth grade, students were asked about the level of their 
parents’ schooling and their own expectations. Higher levels of 
parents’ education were associated with higher student achievement 
in science in almost all countries. Also, students expecting to fi nish 
university had substantially greater average science achievement 
than those without university expectations.

• At both the eighth and fourth grades, in general, students from 
homes where the language of the test was always or almost always 
spoken had higher average science achievement than those who 
spoke it less frequently.

• At both the eighth and fourth grades, across countries on average, 
there was a clear-cut relationship between number of books in the 
home and science achievement.

• Science achievement was positively related to computer usage, par-
ticularly at eighth grade, with average achievement highest among 
students reporting using computers at home and at school. Next 
highest was achievement among students using computers at home 
but not school, followed by students using computers at school but 
not home, and then those using computers at other places or not 
using them at all. At both grades, the percentages of students report-
ing that they did not use a computer at all varied dramatically across 
countries – from one percent or less to as many as two-thirds at the 
eighth grade and three-fourths at the fourth grade.
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The Science Curriculum

• Most countries had science curricula defi ned at the national level 
(except Australia and the United States) and often supported by min-
istry directives, instructional guides, school inspections, and recom-
mended textbooks. In 23 countries, science was taught as a single 
general subject. In other countries, separate courses were offered in 
the different science subjects. 

• At both the eighth and fourth grades, most participants emphasized 
understanding science concepts and knowing basic science facts. 
Considerable emphasis also was placed on writing explanations about 
what was observed and why it happened. Less emphasis was placed 
on experimental work.

• In relation to the TIMSS 2003 assessment at the eighth grade, on 
average, participants reported that a great deal of the science content 
was included in their curricula (71% of assessment topics intended 
for all or almost all students), with each of the fi ve science content 
areas included in about equal proportions. About three-fourths of 
the physics and life science topics (75% and 73%, respectively) 
were included in their curricula, 70 percent of the chemistry topics, 
69 percent of the environmental science topics, and 66 percent of 
the earth science topics. 

• At the fourth grade, on average, 56 percent of the science topics 
were included in the curriculum. In life science, 60 percent of the 
topics assessed were included in the participants’ curricula, 57 
percent of the physical science topics, and 50 percent of the earth 
science topics.

• Although the relationship was not consistent across all countries, it 
appears that having at least moderate coverage of the science topics 
in the curriculum is a prerequisite for high performance, but that 
high coverage in the intended curriculum does not of itself neces-
sarily lead to high student achievement.
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• At the eighth grade, across countries on average, teachers reported 
that 70 percent of the students had been taught the life science and 
chemistry topics, 66 percent the physics topics, 61 percent the earth 
science topics, and 49 percent the environmental science topics.

• At the fourth grade, across countries on average, teachers reported 
that 69 percent of the students had been taught the life science topics, 
58 percent the earth science topics, and 56 percent the physical 
science topics.

Teachers of Science

• Science teachers reported considerable teaching experience. At the 
eighth and fourth grade, on average, students were taught by teach-
ers with 15 and 16 years of experience, respectively.

• On average, 79 percent of the eighth-grade students and 65 percent 
of the fourth-grade students were taught by teachers with at least a 
university degree.

• Most eighth-grade students (82% on average) had science teachers 
with a science subject major (biology, physics, chemistry, or earth 
science) and more than one-third (37%) with a major in science 
education or both. Biology was the most popular science major, fol-
lowed by chemistry, physics, and earth science. At the fourth grade, 
teachers typically studied primary or elementary education (80% of 
the students with such teachers, on average).

• At both grades, schools reported that their professional development 
programs emphasized improving content knowledge and teaching 
skills. More than 80 percent of students were taught science by 
teachers having at least some professional development training in 
these areas.

• Across the science content areas assessed, teachers reported being 
ready to teach nearly all the major topics tested by TIMSS. Almost 
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all of the eighth-grade students were taught by such teachers – 90 
percent or more for 16 out of 21 topics (all but three earth science 
and two environmental science topics). At the fourth grade, teachers 
reported being less well-prepared. In only 8 of the 19 topics were 
90 percent or more of the fourth-grade students taught by teach-
ers reporting readiness for teaching (2 of 6 life science topics, 2 of 7 
physical science topics, and 4 of 6 earth science topics).

Classroom Instruction

• In general at the eighth grade, students in countries with sepa-
rate science subjects had more instructional hours in the sciences. 
Annual hours of science instruction ranged from 284 hours in the 
Slovak Republic, where students take biology, chemistry, physics, 
and earth science simultaneously, to 69 hours in Italy, where science 
is taught as a single, integrated subject. There was less instructional 
time for science at the fourth grade, with annual hours ranging 
from 176 in the Philippines (the most by far) to 33 hours in the 
Russian Federation. 

• At the eighth grade, on average, teachers reported that 27 percent 
of the instructional time was devoted to life science, 24 percent 
to physics, 21 percent to chemistry, 13 percent to earth science, 
9 percent to environmental science, and 5 percent to other. At 
fourth grade, with fewer content areas, the profi le was different. Life 
science received 41 percent of the instructional time, earth science 
28 percent, physical science 24 percent, and other 8 percent.

• At the eighth grade, on average, students reported a moderate degree 
of emphasis on a range of activities related to science investigations. 
For example, in integrated-science countries, about two-thirds of stu-
dents, on average, said that, in at least half of their lessons, they were 
asked to write explanations about what they had observed and why 
it happened (66%) or watch the teacher demonstrate an experiment 
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or investigation (64%). At the fourth grade, most students reported 
that they watch the teacher do a science experiment, and write or 
give an explanation for something they are studying in science, once 
or twice a month or more (69% of students for each activity).

• At both eighth and fourth grades, the textbook was often the founda-
tion of science instruction. On average, more than half of students 
at both grades (56%) had teachers who reported using a textbook as 
the primary basis for their lessons, and many more as a supplemen-
tary resource (39% at eighth grade and 26% at fourth grade). 

• On average, the three most common instructional activities in science 
classes (totaling 57% of class time) were teacher lecture (24% of class 
time), teacher-guided student practice (19%), and students working 
on problems on their own (14%). 

• Although the curriculum contained statements about computer use 
in science in about half of the countries, access to computers remains 
a challenge in many countries. Teachers reported that, on average, 
internationally, computers were not available for 62 percent of the 
eighth-grade students and 54 percent of the fourth-grade students. 
Even in countries with high availability, using computers in science 
class was extremely rare at either grade.

• At the eighth grade, on average, almost all students (88%) were 
taught by teachers who used only or mostly constructed-response 
tests (28%) or an equal mixture of constructed-response and mul-
tiple-choice tests (60%). Very few students (13%, on average) had 
teachers who used only multiple-choice tests, and these students had 
lower average achievement than did students whose teachers used 
only constructed-response tests or a combination.
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School Contexts for Learning and Instruction

• At the eighth grade, average science achievement was 51 points 
higher for students in schools with few students from economically 
disadvantaged homes than for students attending schools with more 
than half their students from disadvantaged homes. At fourth grade, 
the difference was 43 points.

• At both eighth and fourth grades, there was a strong positive relation-
ship between the principals’ perception of school climate (based on 
seven questions about behaviors of teachers, parents, and students) 
and average science achievement. Asked the same seven questions, 
teachers had a somewhat more gloomy view of school climate than 
principals, but the relationship with achievement still was positive.

• Teachers were asked about the safety of their schools’ neighborhoods, 
how safe they felt in their schools, and the suffi ciency of security pol-
icies and practices. On average, 70 percent of eighth-grade students 
and 76 percent of fourth-grade students attended school character-
ized as safe by their teachers. At both grades, there was a positive 
relationship between school safety and science achievement.
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Introduction
What is TIMSS?

TIMSS 2003 is the most recent in a very ambitious series of interna-
tional assessments conducted in nearly 50 countries to measure trends 
in mathematics and science learning. The aim of TIMSS, the Trends 
in International Mathematics and Science Study, is to improve the 
teaching and learning of mathematics and science by providing data 
about students’ achievement in relation to different types of curricula, 
instructional practices, and school environments. The variation across 
the nearly 50 participating countries provides a unique opportunity 
to study different approaches to educational practices and how these 
can improve achievement.

TIMSS is a project of the International Association for the Eval-
uation of International Achievement (IEA), an independent interna-
tional cooperative of national research institutions and government 
agencies that has been conducting studies of cross-national achieve-
ment since 1959. Conducted fi rst in 1995 and then in 1999, the regular 
four-year cycle of TIMSS studies provides countries with an unprec-
edented opportunity to obtain comparative information about their 
students’ achievement in mathematics and science. 

Even more important, TIMSS also collects a rich array of con-
textual information about how mathematics and science learning takes 
place in each country. TIMSS asks students, their teachers, and their 
school principals to complete questionnaires about the curriculum, 
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schools, classrooms, and instruction. This data gives policy makers, cur-
riculum specialists, and researchers a dynamic picture of implementa-
tion of educational policies and practices around the world, providing 
an invaluable perspective from which to consider educational reform 
and improvement. TIMSS results, which were fi rst reported in 1996, 
have stirred debate and spurred reform efforts around the world.1 

TIMSS 1995 compared the mathematics and science achieve-
ment of students in 41 countries at fi ve grade levels. TIMSS 1999 was 
designed to provide trends in eighth-grade mathematics and science 
achievement. Also, 1999 represented four years since the fi rst TIMSS, 
and the population of students originally assessed as fourth-graders 
had advanced to the eighth grade. Thus, TIMSS 1999 also provided 
information about whether the relative performance of these students 
had changed in the intervening years. TIMSS 2003 was administered at 
the eighth and fourth grades. For countries that participated in previ-
ous assessments, TIMSS 2003 provides three-cycle trends at the eighth 
grade (1995, 1999, 2003) and data over two points in time at the 
fourth grade (1995 and 2003). In countries new to the study, the 2003 
results can help policy makers and practitioners assess their compara-
tive standing and gauge the rigor and effectiveness of the mathematics 
and science programs.

Who Conducts TIMSS?

TIMSS is a major undertaking of the IEA, and together with PIRLS, 
comprises the core of IEA’s regular cycle of studies.2 The IEA delegated 
responsibility for the overall direction and management of the project 
to the TIMSS & PIRLS International Study Center at Boston College. 
Headed by Michael O. Martin and Ina V.S. Mullis, the study center is 
located in the Lynch School of Education. In carrying out the project, 
the TIMSS & PIRLS International Study Center works closely with 
the IEA Secretariat in Amsterdam, the IEA Data Processing Center in 
Hamburg, Statistics Canada in Ottawa, and Educational Testing Service 
in Princeton, New Jersey.

1 Robitaille, D.F., Beaton, A.E., and Plomp, T., eds. (2000), The Impact of TIMSS on the Teaching and Learning of Mathematics and Science, 
Vancouver, BC: Pacifi c Educational Press.

2 PIRLS is the IEA’s Progress in International Reading Literacy Study developed to assess students’ reading achievement at fourth grade. Thirty-
fi ve countries participated in PIRLS 2001, and nearly 50 countries are participating in PIRLS 2006.
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To coordinate the TIMSS project nationally and to work with the 
international team, each participating country designates an individual 
to be the National Research Coordinator (NRC). The NRCs have the 
formidable task of implementing the TIMSS study in their countries in 
accordance with the TIMSS guidelines and procedures. The quality of 
the assessments depends on the work of the NRCs and their colleagues 
in carrying out the very complex sampling, data collection, and scoring 
tasks involved. Continuing the tradition of superlative work established 
in 1995 and 1999, the TIMSS 2003 NRCs performed their many tasks 
with great dedication, competence, and energy, and should be com-
mended for their commitment to the project and the high quality of 
their work (see Appendix G for a list of the TIMSS 2003 NRCs).

Which Countries Participated in TIMSS 2003?

Exhibit 1 shows the 49 countries that participated in TIMSS 2003. The 
decision to participate in any IEA study is coordinated through the IEA 
secretariat in Amsterdam and made solely by each member country 
according to its own data needs and resources. Exhibit 1 shows that 23 
countries also participated in TIMSS 1995 and TIMSS 1999. For these 
participants, trend data across three-points in time are included in this 
report. Eleven countries participated in TIMSS 2003 and TIMSS 1999 
only, while three countries participated in TIMSS 2003 and TIMSS 
1995. These countries have trend data for two points in time. TIMSS 
2003 is proud to welcome 12 new participating countries to the study. 
TIMSS 2003 is equally proud of its fl edgling benchmarking program, 
whereby regions or localities of countries can participate in the study 
to compare to international standards. TIMSS 2003 included four 
benchmarking participants (one US state, two Canadian provinces, and 
Spain’s Basque Country) in addition to its 49 countries. 

At the eighth grade, results are presented for 46 countries and 4 
benchmarking participants. At the fourth grade, results are presented 
for 25 countries and three benchmarking participants. Argentina was 
unable to complete the steps necessary to have its data available for 
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Exhibit 1: Countries Participating in TIMSS 

 2003, 1999, and 1995

Australia
Belgium (Flemish)
Bulgaria
Cyprus
England
Hong Kong, SAR
Hungary
Iran, Islamic Rep. of
Israel
Italy
Japan
Korea, Rep. of
Latvia
Lithuania
Netherlands
New Zealand
Romania
Russian Federation
Singapore
Slovak Republic
Slovenia
South Africa
United States
Ontario Province, Can.
Quebec Province, Can.

2003 and 1999

Argentina
Chile
Chinese Taipei
Indonesia
Jordan
Macedonia, Rep. of
Malaysia
Moldova, Rep. of
Morocco
Philippines
Tunisia
Indiana State, US

2003 and 1995

Norway
Scotland
Sweden

2003

Armenia
Bahrain
Botswana
Egypt
Estonia
Ghana
Lebanon
Palestinian National Authority
Saudi Arabia
Serbia
Syrian Arab Republic
Yemen
Basque Country, Spain
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Argentina administered the TIMSS 2003 data collection one year late, and did not score and process its data in time for inclusion in this report.
Because the characteristics of their samples are not completely known, achievement data for Syria and Yemen are presented in Appendix F of this report.
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analysis for this report. Because the characteristics of their samples are 
not completely known, the results for Syrian Arab Republic and Yemen 
are presented in Appendix F. 

For the sake of comparability across countries and across assess-
ments, all testing was conducted at the end of the school year, except 
in Korea. As noted in the Exhibits in this report, Korea tested the same 
cohort of students as other countries, but later in 2003 at the beginning 
of the next school year. The seven countries on a Southern Hemisphere 
school schedule (Australia, Botswana, Chile, Malaysia, New Zealand, 
Singapore, and South Africa) tested in October through December of 
2002, which was the end of the school year there. The remaining coun-
tries tested towards the end of the 2002-2003 school year, most often 
in April, May, or June of 2003. 

What Is the Comparability Across the Grades and Ages Tested?

Exhibit 2 contains information about the grade(s) tested in each 
country. Because TIMSS studies the effectiveness of curriculum and 
instruction on student learning, it is designed to assess mathematics 
and science achievement at the same point in schooling across coun-
tries. More specifi cally, TIMSS tries to assess students at two points – at 
the end of four years of formal schooling and at the end of eight years 
of formal schooling.

Exhibit 2 reveals that, with few exceptions, the grade(s) tested 
in each country represented the eighth year of formal schooling and 
the fourth year of formal schooling. Thus, solely for convenience, the 
report usually refers to the grade tested as the eighth or the fourth 
grade, respectively.

As can be seen from the fi rst two columns in Exhibit 2, countries 
have different policies and practices about the age of entry to primary 
school. This information is extremely valuable and important in con-
sidering the achievement results, since differences in these policies can 
affect achievement through the grades. Everything else being equal, 
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students who start their formal schooling at a younger age will be 
younger than their counterparts at the grades assessed and those who 
start their schooling at an older age will be older. Again, everything else 
being equal, students who are older may be considered more mature. 
In many countries, students must be 6 years old to start school and 
they do start school at that age. In several countries, students must be 
six, but they do not need to start school at that age and can wait. In 
this case, students or their parents may wait, most often for economic 
reasons, so that the older students may come from disadvantaged back-
grounds. Also, in a number of countries children must be 7 years old. 
On the other hand, in several countries some or all of the students are 
younger than six when they start school, including Australia, Cyprus, 
England, Jordan, Scotland, and Tunisia. 

Besides the age of entry, policies on promotion and retention 
also can effect how old students are when they reach a particular 
grade. If students have been retained, they will be older when they 
are assessed. Most often, it is the lower achievers who are retained and 
consequently the older students have lower achievement. Consistent 
with most educational endeavors, the interaction between grade and 
age in school is complicated. As can be seen from Exhibit 2, the varia-
tion in policies and practices across the countries assessed resulted in a 
considerable range in the average age of the students assessed. At the 
eighth grade, for example, Scotland with an additional year of school-
ing because they start school at such a comparatively early age (4.5 
to 5.5 years old), had the youngest students assessed – 13.7 years old 
on average. At the other end of the spectrum, students in Ghana start 
school closer to age 7 and may be retained because of attendance prob-
lems; as a result they were the oldest students assessed at 15.5 years old. 
Despite this wide range, however, eighth grade students in most coun-
tries were between 14 and 15 years old. Similarly, fourth grade students 
averaged between 10 and 11 years old, even though those in Scotland 
were 9.7 years old and those in Latvia had an average age of 11.1.
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Grade88SCIENCE 

Armenia Children must be 7 years old 6.5 to 7 Automatic Grade 8 8 14.9

Australia Children must be 5 or 6 years old,
depending on state or territory 5 or 6 Automatic Year 8 8 or 9 13.9

Bahrain Children must be 6 years old 6
Automatic in grade 1, students in
grades 2-8 must demonstrate a
certain amount of academic progress

Second intermediate 8 14.1

Belgium (Flemish)
Children begin school during the
calendar year in which they become 6
years old

6 Students must show progress, based
on exam by teachers

Second grade of
secondary education 8 14.1

Botswana Children must be 6 years old by June 6 to 7

Students can be retained if found to
be extremely deficient, after
consultation with parents and
teachers; students can repeat a
maximum of 3 grades

Form 1 8 15.1

Bulgaria
Children must be 6 years old by the end
of June to begin school the following
September

7 Students must demonstrate basic
knowledge and skills Grade 8 8 14.9

Chile Children must be 6 years old in March
or before 6 Automatic in grades 1-4, dependent

on marks and approval in grades 5-8
Eighth grade of basic

education 8 14.2

Chinese Taipei Children must be 6 years old 6 Automatic Junior high school, grade
2 8 14.2

Cyprus Children must be 5 years, 6 months old

5 years, 6
months to 6

years, 5
months

Automatic in grades 1-6, dependent
on progress in grades 7-8 2nd grade - gymnasium 8 13.8

Egypt Children must be 6 years old, space
permitting (otherwise 7) 6 to 7

Students in grades 1-5 must pass an
exam but if retained are automatically
promoted the following year, students
in grades 6-8 must pass an exam and
are not automatically promoted the
following year

Preparatory 3 8 14.4

England Children must begin school at the start
of the term following their 5th birthday 5 Automatic Year 9 9 14.3

Estonia Children must be 7 years old by
October 1 7

Students must have positive marks,
and in grades 7-8 must also pass a
school exam

Grade 8 8 15.2

Ghana Children must be 6 years old 6 to 7

Students are retained with parental
consent if fail to satisfy certain
conditions such as adequate
attendance

Junior secondary school II
(JSS II) 8 15.5

Hong Kong, SAR Children must be 6 years old 6
Determined by schools but retention
rate cannot exceed 3%; in practice
99% of students are promoted

Secondary 2 (S2) 8 14.4

Hungary Children must be 6 years old 6 or older Automatic Grade 8 8 14.5

Indonesia Children must be 6 years old 6 Based on student achievement,
usually small number are retained

2nd grade of junior
secondary school 8 14.5

Iran, Islamic Rep. of Children must be 6 years old 6 Students must pass a final
examination

Third grade of guidance
school 8 14.4

Israel Children must be 6 years old 6
Mostly automatic, but students
diagnosed as having difficulties are
transferred to remedial classes

Grade 8 8 14.0

Italy

Children may begin school when 5
years old if their birth date is before
April 30 of the academic year,
otherwise 6

6 Students must demonstrate a certain
amount of academic progress Grade 8 (III media) 8 13.9

Japan Children must be 6 years old 6 Automatic 2nd grade at the lower
secondary school 8 14.4

Jordan Children must be 5 years, 8 months old 5 years, 8
months Retention rate cannot exceed 5% Grade 8 8 13.9

¿ Korea, Rep. of Children must be 6 years old 6 Automatic Middle school, 2nd grade 8 14.6

Latvia Children must be 7 years old in the
calendar year 7 Automatic Grade 8 8 15.0

Policy on Age
of Entry to

Primary School1
Countries Years of

Schooling2

Average
Age

at Time
of Testing

Practice
on Age of
Entry to
Primary
School

Country’s
Name for

Grade
Tested

Policy on
Promotion /
Retention

Background data provided by National Research Coordinators.

1 Age of entry to primary school based on the beginning of ISCED Level 1 in UNESCO's International 
Standard Classifi cation of Education (Operational Manual for ISCED-97).

2 Represents years of schooling counting from the fi rst year of ISCED Level 1.

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

 Exhibit 2: Information About the Students Tested in TIMSS 2003
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Lebanon Children must be 6 or 7 years old 6 or 7 Dependent on final exams Grade 8 8 14.6

Lithuania
Children must be 6 or 7 years old,
depending on child's development and
parents' wishes

7 or older

Students must have sufficient marks
(at least 4 on a scale of 1-10) in all
subjects, and approval by the School
Teachers' Board

Grade 8 8 14.9

Macedonia, Rep. of Children must be 7 years old by
September 1 6.5 to 7

Automatic in grades 1-4; students in
grades 5-8 must have marks of at
least 3 (on a scale 1-5) in all subjects,
but if do not finish grade 8 by age 17
are transferred to schools for adults

Grade 8 8 14.6

Malaysia Children must be 6 years old by January
1 of the academic year 6 or older Automatic Form 2 8 14.3

Moldova, Rep. of Children must be 6 or 7 years old,
parents decide 6 or 7

If students fail any subjects they are
promoted with negative marks for
those subjects, students with more
than 5 negative marks are retained

Grade VIII 8 14.9

Morocco Children must be 7 years old 7
Automatic except for students in
grade 6 who must pass provincial
exams

2° secondary 8 15.2

Netherlands Children must be 6 years old 6

Essentially automatic, but students
can be retained if have serious
learning difficulties or fall behind
because of illness

Grade 8 8 14.3

New Zealand
Children must attend primary school
from their 6th birthday, but have the
right to be enrolled from age 5

Almost all
start on or
near 5th
birthday

Automatic Year 9 8.5 - 9.5 14.1

Norway Children begin school the year they
become 7 years old 7 Automatic Grade 8 (these students

started in Grade 2) 7 13.8

Palestinian Nat'l Auth.
Children must be 6 years old for
governmental schools, 5.5 years old for
special schools

6

Automatic in grades 1-4, students in
grades 5-8 must have at least 50%
passing marks in all subjects and if do
not must pass exams in the relevant
subjects

Grade 8 8 14.1

Philippines Children must be 6 years old 6 to 7
Students must repeat and pass any
subjects they failed before being
promoted

Second year high school 8 14.8

Romania Children must be 7 years old 7

Students in grades 1-4 must receive a
"satisfactory" grade in all subjects,
students in grades 5-8 must receive
grades of at least 5 (on a scale of 1-
10) in all subjects

Grade 8 8 15.0

Russian Federation

For 4-year primary schools, children
must be 6 years old by September 1 but
require special medical confirmation;
for 3-year primary schools, children
must be 7 years old by September 1 but
parents have a right to keep children at
home until age 8

6 or 7 Automatic Eighth grade 7 or 8 14.2

Saudi Arabia Children must be 6 years old 6 Students must achieve a satisfactory
level in all subjects

Second year of middle
school 8 14.1

Scotland

Children can begin school between the
ages of 4.5 and 6; those with a March-
August birth date automatically begin
school in September following their 5th
birthday; parents of children with a
September-December birth date can
defer school entry until the following
year (most choose not to defer)

4.5 to 5.5 Automatic Secondary 2 (S2) 9 13.7

Serbia

Children begin school during the
calendar year in which they turn 7, but
may enter school earlier with parental
consent if mature enough and ready for
school

7 Students must have marks of at least
2 (on a scale 1-5) in all subjects

8th grade of primary
school 8 14.9

Singapore Children must be 6 years old 6

Automatic in grades 1-5, students in
grade 6 must satisfy basic
requirements on national exam to be
promoted to grade 7

Secondary 2 8 14.3

Policy on Age
of Entry to

Primary School1
Countries Years of

Schooling2

Average
Age

at Time
of Testing

Practice
on Age of
Entry to
Primary
School

Country’s
Name for

Grade
Tested

Policy on
Promotion /
Retention

Background data provided by National Research Coordinators.

1 Age of entry to primary school based on the beginning of ISCED Level 1 in UNESCO's International 
Standard Classifi cation of Education (Operational Manual for ISCED-97).

2 Represents years of schooling counting from the fi rst year of ISCED Level 1.

88Information About the Students Tested in TIMSS 2003 (Continued…)Exhibit 2:  
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TIMSS2003

Grade88SCIENCE 

Slovak Republic Children must be 6 years old 6 Automatic Grade 8 8 14.3

Slovenia

For 8-year elementary schools, children
must be 7 years old in the calendar
year; for 9-year elementary schools,
children must be 7 years old in the
calendar year, but are promoted from
grade 5 of 8-year elementary school
directly to grade 7 of 9-year elementary
school

6.5 Automatic

Grade 7 of 8-year
elementary school; Grade

8 of 9-year elementary
school

7 or 8 13.8

South Africa
Children must be 6 years old by June 30
of the academic year, which begins in
January

7 Automatic in grades 1-3, students in
grades 4-8 must pass an exam Grade 8 8 15.1

Syrian Arab Republic -- -- -- Grade 8 8 14.0

Sweden Children begin school during the
calendar year of their 7th birthday 7 Automatic Year 8 8 14.9

Tunisia Children must be 6 years old 5.5 to 6 Students must demonstrate a certain
amount of academic progress 8th year of basic school 8 14.8

United States Varies by state; 6 or 7, depending on
birth date 6 or 7 Automatic Grade 8 8 14.2

International Avg. 8 14.5

Benchmarking Participants

Basque Country, Spain Children must be 6 years old 6
At the end of each cycle of 2 years,
students with low achievement may
be retained upon teachers' decision

2nd year of compulsory
secondary education 8 14.1

Indiana State, US No official state policy 6 to 7 Promotion/retention decisions are
made by individual schools Grade 8 8 15.1

Ontario Province, Can. Children must be 6 years old by
December 31 6 Automatic Grade 8 8 13.8

Quebec Province, Can. Children must be 7 years old by
October 1 6 Automatic Secondary II 8 14.2

Policy on Age
of Entry to

Primary School1
Countries Years of

Schooling2

Average
Age

at Time
of Testing

Practice
on Age of
Entry to
Primary
School

Country’s
Name for

Grade
Tested

Policy on
Promotion /
Retention

Exhibit 2:  Information About the Students Tested in TIMSS 2003 (…Continued)

Background data provided by National Research Coordinators.

1 Age of entry to primary school based on the beginning of ISCED Level 1 in UNESCO's International 
Standard Classifi cation of Education (Operational Manual for ISCED-97).

2 Represents years of schooling counting from the fi rst year of ISCED Level 1.

A dash (–) indicates comparable data are not available.
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Armenia Children must be 7 years old 6.5 to 7 Automatic Grade 4 4 10.9

Australia Children must be 5 or 6 years old,
depending on state or territory 5 or 6 Automatic Year 4 4 or 5 9.9

Belgium (Flemish)
Children begin school during the
calendar year in which they become 6
years old

6 Students must show progress, based
on exam by teachers

Fourth grade of primary
education 4 10.0

Chinese Taipei Children must be 6 years old 6 Automatic Elementary school, grade
4 4 10.2

Cyprus Children must be 5 years, 8 months old

5 years, 8
months to 6

years, 7
months

Automatic 4th grade - primary 4 9.9

England Children must begin school at the start
of the term following their 5th birthday 5 Automatic Year 5 5 10.3

Hong Kong, SAR Children must be 6 years old 6
Determined by schools but retention
rate cannot exceed 3%; in practice
99% of students are promoted

Primary 4 (P4) 4 10.2

Hungary Children must be 6 years old 6 or older Automatic Grade 4 4 10.5

Iran, Islamic Rep. of Children must be 6 years old 6 Students must pass a final
examination

Fourth grade of primary
school 4 10.4

Italy

Children may begin school when 5
years old if their birth date is before
April 30 of the academic year,
otherwise 6

6 Students must demonstrate a certain
amount of academic progress Grade 4 (IV elementare) 4 9.8

Japan Children must be 6 years old 6 Automatic 4th grade at the
elementary school 4 10.4

Latvia Children must be 7 years old in the
calendar year 7 Automatic Grade 4 4 11.1

Lithuania
Children must be 6 or 7 years old,
depending on child's development and
parents' wishes

7 or older

Students must have sufficient marks
(at least 4 on a scale of 1-10) in all
subjects, and approval by the School
Teachers' Board

Grade 4 4 10.9

Moldova, Rep. of Children must be 6 or 7 years old,
parents decide 6 or 7

If students fail any subjects they are
promoted with negative marks for
those subjects, students with more
than 5 negative marks are retained

Grade IV 4 11.0

Morocco Children must be 7 years old 7 Automatic 4° primary 4 11.0

Netherlands Children must be 6 years old 6

Essentially automatic, but students
can be retained if have serious
learning difficulties or fall behind
because of illness

Grade 4 4 10.2

New Zealand
Children must attend primary school
from their 6th birthday, but have the
right to be enrolled from age 5

Almost all
start on or
near 5th
birthday

Automatic Year 5 4.5 - 5.5 10.0

Norway
Children begin school the year they
become 6 years old, but the first year is
called "Grade 1/Preschool"

6 Automatic Grade 4 4 9.8

Philippines Children must be 6 years old 6 to 7
Students must repeat and pass any
subjects they failed before being
promoted

Grade 4 4 10.8

Russian Federation

For 4-year primary schools, children
must be 6 years old by September 1 but
require special medical confirmation;
for 3-year primary schools, children
must be 7 years old by September 1 but
parents have a right to keep children at
home until age 8

6 or 7 Automatic

Fourth grade for 4-year
primary school; Third

grade for 3-year primary
school

3 or 4 10.6

Policy on Age
of Entry to

Primary School1
Countries Years of

Schooling2

Average
Age

at Time
of Testing

Practice
on Age of
Entry to
Primary
School

Country’s
Name for

Grade
Tested

Policy on
Promotion /
Retention

Background data provided by National Research Coordinators.

1 Age of entry to primary school based on the beginning of ISCED Level 1 in UNESCO's International 
Standard Classifi cation of Education (Operational Manual for ISCED-97).

2 Represents years of schooling counting from the fi rst year of ISCED Level 1.

Information About the Students Tested in TIMSS 2003 (Continued…)Exhibit 2:  
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Scotland

Children can begin school between the
ages of 4.5 and 6; those with a March-
August birth date automatically begin
school in September following their 5th
birthday; parents of children with a
September-December birth date can
defer school entry until the following
year (most choose not to defer)

4.5 to 5.5 Automatic Primary 5 (P5) 5 9.7

Singapore Children must be 6 years old 6 Automatic Primary 4 4 10.3

Slovenia

For 8-year elementary schools, children
must be 7 years old in the calendar
year; for 9-year elementary schools,
children must be 6 years old in the
calendar year

5.5 or 6.5 Automatic

Grade 3 of 8-year
elementary school; Grade

4 of 9-year elementary
school

3 or 4 9.8

Tunisia Children must be 6 years old 5.5 to 6 Students must demonstrate a certain
amount of academic progress 4th year of basic school 4 10.4

United States Varies by state; 6 or 7, depending on
birth date 6 or 7 Automatic Grade 4 4 10.2

Yemen Children must be 6 years old 6 or older Automatic Grade 4 4 10.9

International Avg. 4 10.3

Benchmarking Participants

Indiana State, US No official state policy 6 to 7 Promotion/retention decisions are
made by individual schools Grade 4 4 11.0

Ontario Province, Can. Children must be 6 years old by
December 31 6 Automatic Grade 4 4 9.8

Quebec Province, Can. Children must be 7 years old by
October 1 6 Automatic Second year of the second

cycle 4 10.1

Policy on Age
of Entry to

Primary School1
Countries Years of

Schooling2

Average
Age

at Time
of Testing

Practice
on Age of
Entry to
Primary
School

Country’s
Name for

Grade
Tested

Policy on
Promotion /
Retention

Exhibit 2:  Information About the Students Tested in TIMSS 2003 (…Continued)

TIMSS2003

Grade44SCIENCE 

Background data provided by National Research Coordinators.

1 Age of entry to primary school based on the beginning of ISCED Level 1 in UNESCO's International 
Standard Classifi cation of Education (Operational Manual for ISCED-97).

2 Represents years of schooling counting from the fi rst year of ISCED Level 1.



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 27

INTRODUCTION

Having valid and effi cient samples in each country is crucial 
to the quality and integrity of the study. The accuracy of the survey 
results depends on the quality of the sampling information available, 
and particularly on the quality of the samples. TIMSS developed pro-
cedures and guidelines to ensure that the national samples were of the 
highest quality possible. Standards were established and well docu-
mented for coverage of the target population and participation rates. 
For the most part, the national samples were drawn in accordance 
with the TIMSS standards, and achievement results can be compared 
with confi dence. Countries that deviated from the guidelines are spe-
cially noted in this report.

What Was the Nature of the Science Test 
and Background Questionnaires?

A particular challenge for TIMSS 2003 was updating the set of frame-
works underlying the assessments. The publication entitled TIMSS 
Assessment Frameworks and Specifi cations 2003 serves as the basis of TIMSS 
2003 and beyond.3 It describes in some detail the mathematics and 
science content to be assessed in mathematics and science. Content 
areas are elaborated with objectives specifi c to the eighth and fourth 
grades. In general, the science content areas are life science, chemistry, 
physics, earth science, and environmental science.

Developing the TIMSS tests for 2003 was a cooperative venture 
involving all of the NRCs during the entire process. The TIMSS & PIRLS 
International Study Center began the process with an item-writing 
workshop for NRCs and their colleagues. Through a series of efforts, 
countries then submitted items that were reviewed by science subject-
matter specialists. Participating countries fi eld-tested the items with 
representative samples of students, and all of the potential new items 
were reviewed by the Science and Mathematics Item Review Com-
mittee. The NRCs had several opportunities to review the items and 
scoring criteria. The resulting TIMSS 2003 science tests contained 189 
items at the eighth grade and 152 items at the fourth grade.4

3 Mullis, I.V.S., Martin, M.O., Smith, T.A., Garden, R.A., Gregory, K.D., Gonzalez, E.J., Chrostowski, S..J, and O’Connor, K.M. (2003), TIMSS 
Assessment Frameworks and Specifi cations 2003 (2nd Edition), Chestnut Hill, MA: Boston College. 

 The TIMSS frameworks developed 1995 also were used for 1999. See, Robitaillle, D.F., McKnight, C.C., Schmidt, W.H., Britton, E.D., Raisen, 
S.A., and Nicol, C. (1993), TIMSS Monograph No. 1: Curriculum Frameworks for Mathematics and Science, Vancouver, BC: Pacifi c Educational 
Press.

4 For more detail, see Appendix A.
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At both fourth and eighth grades, about two-fi fths of the ques-
tions were in the constructed-response format, requiring students to 
generate and write their answers. These questions, some of which 
required extended responses, were allotted almost half of the testing 
time. Chapter 2 of this report contains example items illustrating the 
range of science concepts and processes covered in the TIMSS 2003 
tests. Appendix A contains more information about test development 
for TIMSS 2003.

To guide questionnaire development, the TIMSS frameworks 
document also describes the contextual factors associated with stu-
dents’ learning in mathematics and science. A special effort was made 
for TIMSS 2003 to reduce burden for students, teachers, and schools 
and to address emerging policy concerns. In particular, TIMSS worked 
to examine curricular goals; the educational resources and facilities 
provided; the teaching force and how it is educated, equipped, and 
supported; classroom activities and characteristics; home support and 
involvement; and the experiences and attitudes that students them-
selves bring to the educational enterprise.

How Do Country Characteristics Differ?

International studies of student achievement provide valuable com-
parative information about student performance, instructional practice, 
and curriculum. It is important, however, to consider the results in light 
of country-wide demographic and economic factors. Some selected 
demographic characteristics of the TIMSS 2003 countries are presented 
in Exhibit 3. As can be seen, countries range widely in population 
size and in geographic area. Countries also vary widely on indicators 
of health, such as life expectancy at birth and infant mortality rate. 
The economic indicators, such as gross national income per capita, 
reveal there is great disparity in the economic resources available to 
countries. Finally, there are differences in enrollment rates and pupil-
teacher ratios. For the enrollment rates, fi gures only were available 
for primary and secondary school and not specifi cally for fourth and 
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eighth grades. For the fourth grade, it can be seen that the countries 
generally had 90 percent or more of their children enrolled in primary 
school. The fi gures pertinent to the eighth grade in particular were not 
available, but they most certainly would be higher than those provided 
for the secondary school.
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Grades 88SCIENCE 44&

1 Estimates are for mid-year 2002, includes all residents regardless of legal status or citizenship except 
refugees not permanently settled in the country of asylum as they are generally considered to be part 
of their country of origin. World Bank's 2004 World Development Indicators, p. 38-41.

2 Area is the total surface area in square kilometers, comprising all land area, inland bodies of waters, 
and some coastal water ways. World Bank's 2004 World Development Indicators, p. 14-17.

3 Number of years a newborn infant would live if prevailing patterns of mortality at its birth were to 
stay the same throughout its life. World Bank's 2004 World Development Indicators, p. 108-
111.

4 Infant mortality rate is the number of deaths of infants under one year of age during 2002 per 1,000 
live births in the same year. World Bank's 2004 World Development Indicators, p. 108-111.

5 GNI per Capita in U.S. dollars is converted using the World Bank Atlas method. World Bank's 2004 
World Development Indicators, p. 14-17.

6 An international dollar has the same purchasing power over GNI as a U.S. dollar in the United States. 

World Bank's 2004 World Development Indicators, p. 14-17.

7 Ratio of the children of offi cial school age who are enrolled in school to the population of the cor-
responding offi cial school age. Based on the International Classifi cation of Education 1997. World 
Bank's 2004 World Development Indicators, p. 76-79.

8 Primary pupil-teacher ratio is the number of pupils enrolled in primary school divided by the number of 
primary school teachers (regardless of their assignment). World Bank's 2004 World Development 
Indicators, p. 72-75 and Global Education Digest 2004 by UNESCO Institute for Statistics.

9 Data provided by the NRC of Chinese Taipei.

10 Figures for Belgium (Flemish) are for the whole country of Belgium.

11 Figures for England and Scotland are for the whole region of United Kingdom.

12 Data for Bahrain, Cyprus and Palestinian Nat'l Auth. was obtained from Global Education Digest 
2004 by UNESCO Institute for Statistics and The World Fact Book 2004.

A dash (–) indicates data are not available. 

Argentina 36.5 2780 74 16 4220

Armenia 3.1 30 75 30 790

Australia 19.7 7741 79 6 19530

12 Bahrain 0.7 1 74 18 10500

10 Belgium (Flemish) 9.8 31 79 5 22940

Botswana 1.7 582 38 80 3010

Bulgaria 8.0 111 72 14 1770

Chile 15.6 757 76 10 4250

9 Chinese Taipei 23.0 36 76 5 11627

12 Cyprus 0.8 9 77 7 12320

Egypt 66.4 1001 69 33 1470

11 England 59.2 243 77 5 25510

Estonia 1.4 45 71 10 4190

Ghana 20.3 239 55 60 270

Hong Kong, SAR 6.8 1 80 – 24690

Hungary 10.2 93 72 8 5290

Indonesia 211.7 1905 67 32 710

Iran, Islamic Rep. of 65.5 1648 69 34 1720

Israel 6.6 21 79 6 16020

Italy 57.7 301 78 4 19080

Japan 127.2 378 82 3 34010

Jordan 5.2 89 72 27 1760

Korea, Rep. of 47.6 99 74 5 9930

Latvia 2.3 65 70 17 3480

Lebanon 4.4 10 71 28 3990

Lithuania 3.5 65 73 8 3670

Macedonia, Rep. of 2.0 26 73 22 1710

Malaysia 24.3 330 73 8 3540

Moldova, Rep. of 4.3 34 67 27 460

Morocco 29.6 447 68 39 1170

Netherlands 16.1 42 78 5 23390

New Zealand 3.9 271 78 6 13260

Norway 4.5 324 79 4 38730

12 Palestinian Nat'l Auth. – – 72 – –

Philippines 79.9 300 70 28 1030

Romania 22.3 238 70 19 1870

Russian Federation 144.1 17075 66 18 2130

Saudi Arabia 21.9 2150 73 23 8530

11 Scotland 59.2 243 77 5 25510

Serbia 8.2 102 73 16 1400

Singapore 4.2 1 78 3 20690

Slovak Republic 5.4 49 73 8 3970

Slovenia 2.0 20 76 4 10370

South Africa 45.3 1221 46 52 2500

Sweden 8.9 450 80 3 25970

Syrian Arab Republic 17.0 185 70 23 1130

Tunisia 9.8 164 73 21 1990

United States 288.4 9629 77 7 35400

Yemen 18.6 528 57 83 490

Countries
Infant Mortality
Rate4 (per 1000

Live Births)

Gross National
Income per Capita5

(in U.S. Dollars)

Life Expectancy
at Birth3 (Years)

Population Size1

(in Millions)

Area of Country2

(1000 Square
Kilometers)

Selected Characteristics of TIMSS 2003 CountriesExhibit 3: 
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1 Estimates are for mid-year 2002, includes all residents regardless of legal status or citizenship except 
refugees not permanently settled in the country of asylum as they are generally considered to be part 
of their country of origin. World Bank's 2004 World Development Indicators, p. 38-41.

2 Area is the total surface area in square kilometers, comprising all land area, inland bodies of waters, 
and some coastal water ways. World Bank's 2004 World Development Indicators, p. 14-17.

3 Number of years a newborn infant would live if prevailing patterns of mortality at its birth were to stay 
the same throughout its life. World Bank's 2004 World Development Indicators, p. 108-111.

4 Infant mortality rate is the number of deaths of infants under one year of age during 2002 per 1,000 
live births in the same year. World Bank's 2004 World Development Indicators, p. 108-111.

5 GNI per Capita in U.S. dollars is converted using the World Bank Atlas method. World Bank's 2004 
World Development Indicators, p. 14-17.

6 An international dollar has the same purchasing power over GNI as a U.S. dollar in the United States. 
World Bank's 2004 World Development Indicators, p. 14-17.

7 Ratio of the children of offi cial school age who are enrolled in school to the population of the cor-
responding offi cial school age. Based on the International Classifi cation of Education 1997. World 
Bank's 2004 World Development Indicators, p. 76-79.

8 Primary pupil-teacher ratio is the number of pupils enrolled in primary school divided by the number of 
primary school teachers (regardless of their assignment). World Bank's 2004 World Development 
Indicators, p. 72-75 and Global Education Digest 2004 by UNESCO Institute for Statistics.

9 Data provided by the NRC of Chinese Taipei.

10 Figures for Belgium (Flemish) are for the whole country of Belgium.

11 Figures for England and Scotland are for the whole region of United Kingdom.

12 Data for Bahrain, Cyprus and Palestinian Nat'l Auth. was obtained from Global Education Digest 
2004 by UNESCO Institute for Statistics and The World Fact Book 2004.

A dash (–) indicates data are not available. 

Primary Secondary

10190 100 81 20.0 Argentina
3230 85 85 18.8 Armenia

27440 96 88 18.1 Australia
91 81 16.4 12 Bahrain

28130 100 – 12.1 10 Belgium (Flemish)
7740 81 55 26.6 Botswana
7030 90 87 16.8 Bulgaria
9420 89 75 32.2 Chile

98 93 18.6 9 Chinese Taipei
95 88 17.2 12 Cyprus

3810 90 78 22.3 Egypt
26580 100 95 18.2 11 England
11630 98 92 14.1 Estonia
2080 60 30 32.1 Ghana

27490 98 72 20.0 Hong Kong, SAR
13070 90 87 10.5 Hungary
3070 92 47 20.9 Indonesia
6690 87 – 24.3 Iran, Islamic Rep. of

19000 100 88 12.2 Israel
26170 100 88 10.7 Italy
27380 100 100 20.4 Japan
4180 91 80 20.2 Jordan

16960 99 91 32.1 Korea, Rep. of
9190 91 89 15.0 Latvia
4600 90 – 16.8 Lebanon

10190 97 92 16.0 Lithuania
6420 93 82 18.0 Macedonia, Rep. of
8500 95 69 19.6 Malaysia
1600 78 68 19.5 Moldova, Rep. of
3730 88 31 28.3 Morocco

28350 99 90 9.8 Netherlands
20550 98 92 14.8 New Zealand
36690 100 95 – Norway

95 81 – 12 Palestinian Nat'l Auth.
4450 93 56 35.4 Philippines
6490 93 80 19.6 Romania
8080 – – 17.1 Russian Federation

12660 59 53 12.3 Saudi Arabia
26580 100 95 18.2 11 Scotland

75 – – Serbia
23730 – – 25.4 Singapore
12590 89 75 19.0 Slovak Republic
18480 93 96 12.6 Slovenia
9810 90 62 37.1 South Africa

25820 100 96 11.4 Sweden
3470 98 39 24.0 Syrian Arab Republic
6440 97 68 21.9 Tunisia

36110 94 87 15.4 United States
800 67 35 29.8 Yemen

–

Primary
Pupil-Teacher

Ratio8
Countries

GNI per Capita6

(Purchasing Power
Parity)

–

–

Net Enrollment Ratio in Education7

(% of Relevant Group)

–

–

Selected Characteristics of TIMSS 2003 CountriesExhibit 3:  
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Chapter 1 
International Student Achievement 
in Science
Chapter 1 summarizes achievement for eighth- and fourth-grade stu-
dents on the TIMSS 2003 science assessment for each of the partici-
pating countries. It also shows trends in student performance at the 
eighth grade for those countries that also participated in TIMSS 1995 
and 1999. At the fourth grade, trends are presented for those countries 
that participated in the 1995 assessment (no assessment was conducted 
at the fourth grade in 1999). Achievement differences by gender at 
both grades also are provided.

How Do Countries Differ in Science Achievement?

The first page of Exhibit 1.1 presents the distribution of student 
achievement1 for the 46 countries and four benchmarking entities that 
participated at the eighth grade in TIMSS 2003 and the second page 
presents the distribution of student achievement for the 25 countries 
and three benchmarking entities that participated at the fourth grade.2 
Countries are shown in decreasing order of average (mean) scale 
score, together with an indication of whether the country average is 

1 TIMSS used item response theory (IRT) methods to summarize the achievement results on a scale with a mean of 500 
and a standard deviation of 100. Given the matrix-sampling approach, scaling averages students’ responses in a way 
that accounts for differences in the diffi culty of different subsets of items. It allows students’ performances to be sum-
marized on a common metric even though individual students responded to different items in the science test. For 
more detailed information, see the “IRT Scaling and Data Analysis” section of Appendix A.

2 Argentina was unable to complete the necessary steps on schedule for their data to appear in this report. Because the 
characteristics of their samples are not completely known, achievement results for Syria at the eighth grade and Yemen 
at the fourth grade are presented in Appendix F. 
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signifi cantly higher or lower than the international average. The inter-
national average of 474 at the eighth grade was obtained by averaging 
across the mean scores for each of the 46 participating countries. The 
mean scores for the four benchmarking participants were not included 
in calculating the average.3 At the fourth grade, the international 
average of 489 was obtained by averaging across the mean scores for 
the 25 participating countries. It should be noted that the results for the 
eighth and fourth grades are not directly comparable. While the scales 
for the two grades are expressed in the same numerical units, they 
are not directly comparable in terms of being able to say how much 
achievement or learning at one grade equals how much achievement 
or learning at the other grade. Comparisons only can be made in terms 
of relative performance.4

At the eighth grade, with such a large number of participating 
countries, it is not surprising that the results reveal substantial differ-
ences in science achievement between the highest- and lowest-per-
forming countries, from an average of 578 for Singapore to 244 for 
South Africa. Twenty-four countries (including England) and the four 
benchmarking participants had average science achievement that was 
signifi cantly above the international average and 18 countries had 
average achievement below the international average. Bulgaria, Jordan, 
Moldova, and Romania performed about the same as the international 
average. At the fourth grade, the range in achievement was from 
565 in Singapore to 304 in Morocco. Sixteen countries and the three 
benchmarking participants performed above the international average. 
Moldova and Slovenia performed at about the international average. 
Seven countries had achievement below the international average. 

For both the eighth and fourth grades, Exhibit 1.1 illustrates 
the broad range of achievement both within and across the coun-
tries assessed. It shows a graphical representation of the distribution 
of student performance within each country. Achievement for each 
country is shown for the 25th and 75th percentiles as well as for the 
5th and 95th percentiles.5 Each percentile point indicates the percent-

3 Even though England worked very hard to meet the TIMSS sampling requirements and adjustments were made to make the results represen-
tative, it did not meet the school participation rates as specifi ed in the guidelines and consequently its results are shown below a line.

4 Since the TIMSS scales were developed using IRT technology, like all such scales, the eighth- and fourth-grade scales cannot be described in 
absolute terms.

5 Tables of the percentile values and standard deviations for all countries are presented in Appendix D.
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age of students performing below and above that point on the scale. 
For example, 25 percent of the eighth-grade students in each country 
performed below the 25th percentile for that country, and 75 percent 
performed above the 25th percentile. The range between the 25th and 
75th percentiles represents performance by the middle half of the stu-
dents. In most countries, the range of performance for the middle group 
was between 80 and 120 scale-score points. In contrast, performance at 
the 5th and 95th percentiles represents the extremes in both lower and 
higher achievement. The range of performance between these two score 
points, which includes 90 percent of the population, is more variable 
and is between 200 and 300 points in most countries. The dark boxes 
at the midpoints of the distributions show the 95 percent confi dence 
intervals around the average achievement in each country.6 

As well as showing the wide spread of student achievement 
within each country, the percentiles also provide a perspective on the 
size of the differences among countries. Even though average perfor-
mance generally differed very little between one country and the next 
higher- or lower-performing country, the range in performance across 
the participating countries was very large at both grades. For example, 
Singaporean students had the highest average achievement at both 
grades, with their average eighth-grade performance exceeding perfor-
mance at the 95th percentile in the lower-performing countries such 
as Botswana, Ghana, and South Africa. Similarly at the fourth grade, 
average performance in Singapore exceeded performance at the 95th 
percentile in Tunisia and Morocco. This means that only the most pro-
fi cient students in the lower-performing countries approached the level 
of achievement of Singaporean students of average profi ciency.

To aid in interpretation, Exhibit 1.1 also includes the years of 
formal schooling and average age of the students in each country. 
Equivalence of chronological age does not necessarily mean that stu-
dents have received the same number of years of formal schooling 
or studied the same curriculum. For example, as described in the 
introduction, countries have different policies about the age at which 

6 See the “IRT Scaling and Data Analysis” section of Appendix A for more details about calculating standard errors and confi dence intervals for 
the TIMSS statistics.
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Grade88SCIENCE 

Countries Years of
Schooling*

Average
Age Science Achievement Distribution

Human
Development

Index**

Singapore 8 14.3 578 (4.3) h 0.884
Chinese Taipei 8 14.2 571 (3.5) h –

¿ Korea, Rep. of 8 14.6 558 (1.6) h 0.879
† Hong Kong, SAR 8 14.4 556 (3.0) h 0.889

Estonia 8 15.2 552 (2.5) h 0.833
Japan 8 14.4 552 (1.7) h 0.932
Hungary 8 14.5 543 (2.8) h 0.837

† Netherlands 8 14.3 536 (3.1) h 0.938
‡ United States 8 14.2 527 (3.1) h 0.937

Australia 8 or 9 13.9 527 (3.8) h 0.939
Sweden 8 14.9 524 (2.7) h 0.941
Slovenia 7 or 8 13.8 520 (1.8) h 0.881
New Zealand 8.5 - 9.5 14.1 520 (5.0) h 0.917

1 Lithuania 8 14.9 519 (2.1) h 0.824
Slovak Republic 8 14.3 517 (3.2) h 0.836
Belgium (Flemish) 8 14.1 516 (2.5) h 0.937
Russian Federation 7 or 8 14.2 514 (3.7) h 0.779
Latvia 8 15.0 512 (2.6) h 0.811

† Scotland 9 13.7 512 (3.4) h 0.930
Malaysia 8 14.3 510 (3.7) h 0.790
Norway 7 13.8 494 (2.2) h 0.944
Italy 8 13.9 491 (3.1) h 0.916

2 Israel 8 14.0 488 (3.1) h 0.905
Bulgaria 8 14.9 479 (5.2) 0.795
Jordan 8 13.9 475 (3.8) 0.743
International Avg. 8 14.5 474 (0.6) –
Moldova, Rep. of 8 14.9 472 (3.4) 0.700
Romania 8 15.0 470 (4.9) 0.773
Serbia 8 14.9 468 (2.5) i –
Armenia 8 14.9 461 (3.5) i 0.729
Iran, Islamic Rep. of 8 14.4 453 (2.3) i 0.719

2 Macedonia, Rep. of 8 14.6 449 (3.6) i 0.784
Cyprus 8 13.8 441 (2.0) i 0.891
Bahrain 8 14.1 438 (1.8) i 0.839
Palestinian Nat'l Auth. 8 14.1 435 (3.2) i 0.731
Egypt 8 14.4 421 (3.9) i 0.648

1 Indonesia 8 14.5 420 (4.1) i 0.682
Chile 8 14.2 413 (2.9) i 0.831
Tunisia 8 14.8 404 (2.1) i 0.740
Saudi Arabia 8 14.1 398 (4.0) i 0.769

1 ‡ Morocco 8 15.2 396 (2.5) i 0.606
Lebanon 8 14.6 393 (4.3) i 0.752
Philippines 8 14.8 377 (5.8) i 0.751
Botswana 8 15.1 365 (2.8) i 0.614
Ghana 8 15.5 255 (5.9) i 0.567
South Africa 8 15.1 244 (6.7) i 0.684

¶ England 9 14.3 544 (4.1) h 0.930
Benchmarking Participants

Basque Country, Spain 8 14.1 489 (2.7) h –
Indiana State, US 8 14.5 531 (4.8) h –
Ontario Province, Can. 8 13.8 533 (2.7) h –
Quebec Province, Can. 8 14.2 531 (3.0) h –

Average
Scale Score

0 100 200 300 400 500 600 700 800

95th

5th

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

25th 75th 95th

95% Confidence Interval for Average (±2SE)

Percentiles of Performance

1

Distribution of Science Achievement

* Represents years of schooling counting from the fi rst year of ISCED Level 1.

** Taken from United Nations Development Programme's Human Development Report 2003, p. 
237-240.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9). 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

Exhibit 1.1:
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Grade
SCIENCE 
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44
Countries Years of

Schooling*
Average

Age Science Achievement Distribution
Human

Development
Index**

Singapore 4 10.3 565 (5.5) h 0.884
Chinese Taipei 4 10.2 551 (1.7) h —
Japan 4 10.4 543 (1.5) h 0.932

† Hong Kong, SAR 4 10.2 542 (3.1) h 0.889
† England 5 10.3 540 (3.6) h 0.930
† United States 4 10.2 536 (2.5) h 0.937

Latvia 4 11.1 532 (2.5) h 0.811
Hungary 4 10.5 530 (3.0) h 0.837
Russian Federation 3 or 4 10.6 526 (5.2) h 0.779

† Netherlands 4 10.2 525 (2.0) h 0.938
† Australia 4 or 5 9.9 521 (4.2) h 0.939

New Zealand 4.5 - 5.5 10.0 520 (2.5) h 0.917
Belgium (Flemish) 4 10.0 518 (1.8) h 0.937
Italy 4 9.8 516 (3.8) h 0.916

1 Lithuania 4 10.9 512 (2.6) h 0.824
† Scotland 5 9.7 502 (2.9) h 0.930

Moldova, Rep. of 4 11.0 496 (4.6) 0.700
Slovenia 3 or 4 9.8 490 (2.5) 0.881
International Avg. 4 10.3 489 (0.9) —
Cyprus 4 9.9 480 (2.4) i 0.891

ø Norway 4 9.8 466 (2.6) i 0.944
Armenia 4 10.9 437 (4.3) i 0.729
Iran, Islamic Rep. of 4 10.4 414 (4.1) i 0.719
Philippines 4 10.8 332 (9.4) i 0.751
Tunisia 4 10.4 314 (5.7) i 0.740
Morocco 4 11.0 304 (6.7) i 0.606

Benchmarking Participants
Indiana State, US 4 9.5 553 (3.7) h —
Ontario Province, Can. 4 9.8 540 (3.7) h —
Quebec Province, Can. 4 10.1 500 (2.5) h —

Average
Scale Score

0 100 200 300 400 500 600 700 800

95th

5th

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

25th 75th 95th

95% Confidence Interval for Average (±2SE)

Percentiles of Performance

* Represents years of schooling counting from the fi rst year of ISCED Level 1.

** Taken from United Nations Development Programme's Human Development Report 2003, p. 
237-240.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

ø Norway: 4 years of formal schooling, but First Grade is called "First grade/Preschool."

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

Exhibit 1.1:  Distribution of Science Achievement
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students begin formal schooling and different policies about promotion 
and retention from grade to grade. 

At the eighth grade, the aim was that the students assessed 
would have had eight years of formal schooling. Most notably, stu-
dents in Norway, most of Slovenia, and parts of the Russian Federation 
had fewer years of formal schooling than their counterparts in other 
countries, while those in England, Scotland, New Zealand, and parts 
of Australia had more years of schooling. Even though the students 
assessed at the eighth grade typically averaged between 14 and 15 years 
old, the variety of countries assessed and their situations also resulted 
in a considerable range in the average age of the students assessed. To 
illustrate how education policies can affect the interaction between age 
and number of years of schooling, it is interesting to note that Scot-
land, one of the few countries with an additional year of schooling, 
starts formal schooling at an early age and had the youngest students 
assessed – 13.7 years old on average. Other countries assessing students 
younger than 14 years old included Slovenia, Norway, and Cyprus 
with 13.8 and Australia, Jordan, and Italy with 13.9. Students in the 
Balkans and some Eastern European countries start school later and 
tended to be older, particularly in Estonia with an average of 15.2. Stu-
dents also were older in several African countries including Botswana 
and South Africa both averaging 15.1, Morocco averaging 15.2, and 
Ghana averaging 15.5. In these countries, it is not unusual for students 
to start school at an older age and also, perhaps, to fi nd it necessary to 
interrupt their schooling. 

At the fourth grade, the aim was to assess students having had 
four years of formal schooling and this was the case for the most part. 
However, some students in Slovenia and parts of the Russian Federa-
tion had only three years of formal schooling, and students in England 
and Scotland as well as some in Australia and New Zealand had fi ve 
years. In terms of chronological age, students in most countries aver-
aged between 10 and 11 years old. Consistent with the patterns at the 
eighth grade, students were somewhat younger in Scotland, averaging 
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9.7 years old; Italy, Slovenia, and Norway, averaging 9.8; and Austra-
lia, and Cyprus, averaging 9.9. The students in the Balkan and Eastern 
European countries were somewhat older, especially in Latvia with an 
average age of 11.1.

As a reminder that not all countries are equally well equipped 
to meet the challenge of educating their young people, Exhibit 1.1 
includes the value for each country on the Human Development Index 
provided by the United Nations Development Programme (UNDP).7 

The index has a minimum value of 0 and a maximum of 1.0. Countries 
with high values on the index enjoy long life expectancy, high levels 
of school enrollment and adult literacy, and a good standard of living 
as measured by per capita GDP. For example, TIMSS countries with 
index values greater than 0.9 included Australia, Belgium (Flemish), 
England, Israel, Italy, Japan, New Zealand, Norway, The Netherlands, 
Scotland, Sweden, and the United States. All have average eighth-
grade science achievement above the international average. However, 
not all countries above the international average had an index value 
as high as this.

Exhibit 1.2 shows how a country’s average achievement in 
science compares to achievement in the other countries. This fi gure 
shows whether or not the differences in average achievement between 
pairs of countries are statistically signifi cant. Selecting a country of 
interest and reading across the table, a circle with a triangle pointing up 
indicates signifi cantly higher performance than the comparison country 
listed across the top; absence of a symbol indicates no signifi cant dif-
ference in performances; and a circle with triangle pointing down indi-
cates signifi cantly lower performance.

The data in Exhibit 1.2 reinforce the point that, when ordered 
by average achievement, adjacent countries usually did not signifi -
cantly differ from each other, although the differences in achievement 
between the high-performing and low-performing countries were very 
large. Because of this wide range in performance, the pattern for a 

7 Human Development Report 2003, p. 237-240.
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Grade88SCIENCE 

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Chinese Taipei h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Korea, Rep. of I I h h h h h h h h h h h h h h h h h h h h h h h h h h

Hong Kong, SAR I I h h h h h h h h h h h h h h h h h h h h h h h h

Estonia I I I h h h h h h h h h h h h h h h h h h h h h h h

Japan I I I h h h h h h h h h h h h h h h h h h h h h h h

England I I I I h h h h h h h h h h h h h h h h h h h h h

Hungary I I I I I I h h h h h h h h h h h h h h h h h h h h h

Netherlands I I I I I I h h h h h h h h h h h h h h h h h h h

United States I I I I I I I I h h h h h h h h h h h h h h h h

Australia I I I I I I I I h h h h h h h h h h h h h h h

Sweden I I I I I I I I I h h h h h h h h h h h h h h

Slovenia I I I I I I I I I h h h h h h h h h h h h

New Zealand I I I I I I I I I h h h h h h h h h

Lithuania I I I I I I I I I I h h h h h h h h h h h h

Slovak Republic I I I I I I I I I I I h h h h h h h h h

Belgium (Flemish) I I I I I I I I I I I I h h h h h h h h h

Russian Federation I I I I I I I I I I I I h h h h h h h h h

Latvia I I I I I I I I I I I I I I h h h h h h h h h

Scotland I I I I I I I I I I I I I I h h h h h h h h h

Malaysia I I I I I I I I I I I I I I h h h h h h h h h

Norway I I I I I I I I I I I I I I I I I I I I I h h h h h h

Italy I I I I I I I I I I I I I I I I I I I I I h h h h h h

Israel I I I I I I I I I I I I I I I I I I I I I h h h h h

Bulgaria I I I I I I I I I I I I I I I I I I I I I I I h

Jordan I I I I I I I I I I I I I I I I I I I I I I I I h

Moldova, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I h

Romania I I I I I I I I I I I I I I I I I I I I I I I I

Serbia I I I I I I I I I I I I I I I I I I I I I I I I

Armenia I I I I I I I I I I I I I I I I I I I I I I I I I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Macedonia, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Cyprus I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Bahrain I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Palestinian Nat'l Auth. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Egypt I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Indonesia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Chile I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Saudi Arabia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Lebanon I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Botswana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Ghana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

South Africa I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Basque Country, Spain I I I I I I I I I I I I I I I I I I I I I h h h h h

Indiana State, US I I I I I I I I h h h h h h h h h h h h h h h h h

Ontario Province, Can. I I I I I I I I h h h h h h h h h h h h h h h h h h h

Quebec Province, Can. I I I I I I I I h h h h h h h h h h h h h h h h h
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

Multiple Comparisons of Average Science AchievementExhibit 1.2:
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Grade
SCIENCE 
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h h h h h h h h h h h h h h h h h h h h Singapore

h h h h h h h h h h h h h h h h h h h h Chinese Taipei

h h h h h h h h h h h h h h h h h h h h Korea, Rep. of

h h h h h h h h h h h h h h h h h h h h Hong Kong, SAR

h h h h h h h h h h h h h h h h h h h h Estonia

h h h h h h h h h h h h h h h h h h h h Japan

h h h h h h h h h h h h h h h h h h h h England

h h h h h h h h h h h h h h h h h h h h Hungary

h h h h h h h h h h h h h h h h h Netherlands

h h h h h h h h h h h h h h h h h United States

h h h h h h h h h h h h h h h h h Australia

h h h h h h h h h h h h h h h h h I Sweden

h h h h h h h h h h h h h h h h h I I I Slovenia

h h h h h h h h h h h h h h h h h I New Zealand

h h h h h h h h h h h h h h h h h I I I Lithuania

h h h h h h h h h h h h h h h h h I I I Slovak Republic

h h h h h h h h h h h h h h h h h I I I Belgium (Flemish)

h h h h h h h h h h h h h h h h h I I I Russian Federation

h h h h h h h h h h h h h h h h h I I I Latvia

h h h h h h h h h h h h h h h h h I I I Scotland

h h h h h h h h h h h h h h h h h I I I Malaysia

h h h h h h h h h h h h h h h h I I I Norway

h h h h h h h h h h h h h h h h I I I Italy

h h h h h h h h h h h h h h h h I I I Israel

h h h h h h h h h h h h h h h h I I I Bulgaria

h h h h h h h h h h h h h h h h I I I I Jordan

h h h h h h h h h h h h h h h h I I I I Moldova, Rep. of

h h h h h h h h h h h h h h h h I I I I Romania

h h h h h h h h h h h h h h h h I I I I Serbia

h h h h h h h h h h h h h h h I I I I Armenia

h h h h h h h h h h h h h h I I I I Iran, Islamic Rep. of

h h h h h h h h h h h h h I I I I Macedonia, Rep. of

I h h h h h h h h h h h I I I I Cyprus

I I h h h h h h h h h h h I I I I Bahrain

I I h h h h h h h h h h h I I I I Palestinian Nat'l Auth.

I I I I I h h h h h h h h I I I I Egypt

I I I I I h h h h h h h h I I I I Indonesia

I I I I I h h h h h h h h I I I I Chile

I I I I I I I I h h h h h h I I I I Tunisia

I I I I I I I I h h h h I I I I Saudi Arabia

I I I I I I I I I h h h h I I I I Morocco

I I I I I I I I I h h h h I I I I Lebanon

I I I I I I I I I I I I h h h I I I I Philippines

I I I I I I I I I I I I I h h I I I I Botswana

I I I I I I I I I I I I I I I I I I Ghana

I I I I I I I I I I I I I I I I I I South Africa

h h h h h h h h h h h h h h h h I I I Basque Country, Spain

h h h h h h h h h h h h h h h h h Indiana State, US

h h h h h h h h h h h h h h h h h Ontario Province, Can.

h h h h h h h h h h h h h h h h h Quebec Province, Can.

Countries

Benchmarking Participants

Instructions: Read across the row for a country to compare performance with the countries listed along the top of the
chart. The symbols indicate whether the average achievement of the country in the row is significantly lower than that
of the comparison country, significantly higher than that of the comparison country, or if there is no statistically
significant difference between the average achievement of the two countries.

Average achievement significantly
higher than comparison country

Average achievement significantly
lower than comparison country

h

i

Ir
an

, I
sl

am
ic

 R
ep

. o
f

M
ac

ed
o

n
ia

, R
ep

. o
f

C
yp

ru
s

B
ah

ra
in

Pa
le

st
in

ia
n

 N
at

'l 
A

u
th

.

Eg
yp

t

In
d

o
n

es
ia

C
h

ile

Tu
n

is
ia

Sa
u

d
i A

ra
b

ia

M
o

ro
cc

o

Le
b

an
o

n

Ph
ili

p
p

in
es

B
o

ts
w

an
a

G
h

an
a

So
u

th
 A

fr
ic

a

B
as

q
u

e 
C

o
u

n
tr

y,
 S

p
ai

n

In
d

ia
n

a 
St

at
e,

 U
S

O
n

ta
ri

o
 P

ro
vi

n
ce

, C
an

.

Q
u

eb
ec

 P
ro

vi
n

ce
, C

an
.

Note: 5% of these comparisons would be statistically signifi cant by chance alone.
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Grade
SCIENCE 

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h h

Chinese Taipei I h h h h h h h h h h h h h h h h h h h h h h h h h

Japan I I h h h h h h h h h h h h h h h h h h h h I h

Hong Kong, SAR I I h h h h h h h h h h h h h h h h h h h I h

England I I h h h h h h h h h h h h h h h h h h h I h

United States I I I h h h h h h h h h h h h h h h h I h

Latvia I I I I I h h h h h h h h h h h h h h h h I h

Hungary I I I I I h h h h h h h h h h h h h h I I h

Russian Federation I I I I I h h h h h h h h h h h I I h

Netherlands I I I I I I I h h h h h h h h h h h h h I I h

Australia I I I I I I I h h h h h h h h h h I I h

New Zealand I I I I I I I I h h h h h h h h h h h I I h

Belgium (Flemish) I I I I I I I I I h h h h h h h h h h h I I h

Italy I I I I I I I I I h h h h h h h h h h I I h

Lithuania I I I I I I I I I I I I h h h h h h h h h h I I h

Scotland I I I I I I I I I I I I I I I h h h h h h h h I I

Moldova, Rep. of I I I I I I I I I I I I I I I h h h h h h h I I

Slovenia I I I I I I I I I I I I I I I I h h h h h h h I I I

Cyprus I I I I I I I I I I I I I I I I I I h h h h h h I I I

Norway I I I I I I I I I I I I I I I I I I I h h h h h I I I

Armenia I I I I I I I I I I I I I I I I I I I I h h h h I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I I h h h I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I h I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Indiana State, US h h h h h h h h h h h h h h h h h h h h h h h h h

Ontario Province, Can. I I h h h h h h h h h h h h h h h h h h I h

Quebec Province, Can. I I I I I I I I I I I I I I I h h h h h h h h I I

Countries

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country

i

Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols
indicate whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly
higher than that of the comparison country, or if there is no statistically significant difference between the average achievement of the
two countries.
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Note: 5% of these comparisons would be statistically signifi cant by chance alone.
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number of countries was one of having lower mean achievement than 
some countries, about the same mean achievement as other countries, 
and higher mean achievement than a third group of countries.

At the eighth grade, Singapore and Chinese Taipei were the top-
performing countries having signifi cantly higher mean achievement 
than the rest of the participating countries. The Republic of Korea also 
performed very well, with mean science achievement higher than all 
of the other participating countries except Singapore, Chinese Taipei, 
and Hong Kong SAR. Hong Kong SAR, Estonia and Japan had sig-
nifi cantly higher achievement than most other participating coun-
tries, as did England, Hungary, and the Netherlands. Singapore was 
the top-performing country at the fourth grade, with higher average 
science achievement than all other participants. With the exception 
of Singapore, Chinese Taipei had higher average achievement than 
the rest of the participating countries. Japan, Hong Kong SAR, and 
England had signifi cantly higher average achievement than the other 
participating countries. The United States, Latvia, Hungary, and the 
Russian Federation also performed better, on average, than most of 
the other countries. 

How Has Science Achievement Changed Since 1995 and 1999?

Exhibit 1.3 shows the countries that have comparable data from previ-
ous TIMSS assessments at the eighth and fourth grades. At the eighth 
grade, 35 countries and three of the benchmarking participants have 
data from one or both of the previous TIMSS assessments conducted in 
1995 and 1999. Well over half of the countries and two of the bench-
marking entities, the Canadian provinces of Ontario and Quebec, have 
participated in all three TIMSS assessments. Of these, 18 countries as 
well as Ontario and Quebec have trends in science achievement for 
their eighth-grade students across three points in time – 1995, 1999, 
and 2003. For several three-time participants, not all the results are 
presented because they were not strictly comparable. For example, 
changes in policy about age of school entry complicated trend data 
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Grade88SCIENCE 

Countries Science Achievement Distribution Average
Age

Singapore X X X
2003 578 (4.3) 14.3
1999 568 (8.0) 10 (9.1) 14.4
1995 580 (5.5) -3 (7.0) 14.5

Chinese Taipei X X X
2003 571 (3.5) 14.2
1999 569 (4.4) 2 (5.5) 14.2

Korea, Rep. of X X X
2003 558 (1.6) 14.6
1999 549 (2.6) 10 (3.1) h 14.4
1995 546 (2.0) 13 (2.6) h 14.2

Hong Kong, SAR X X X
2003 556 (3.0) 14.4
1999 530 (3.7) 27 (4.8) h 14.2
1995 510 (5.8) 46 (6.6) h 14.2

Japan X X
2003 552 (1.7) 14.4
1999 550 (2.2) 3 (2.8) 14.4
1995 554 (1.8) -2 (2.5) 14.4

Hungary X X X
2003 543 (2.8) 14.5
1999 552 (3.7) -10 (4.7) i 14.4
1995 537 (3.1) 6 (4.2) 14.3

Netherlands X X X
2003 536 (3.1) 14.3
1999 545 (6.9) -9 (7.6) 14.2
1995 541 (6.0) -6 (6.8) 14.4

United States X X X
2003 527 (3.1) 14.2
1999 515 (4.6) 12 (5.6) h 14.2
1995 513 (5.6) 15 (6.4) h 14.2

Australia X X X
2003 527 (3.8) 13.9
1995 514 (3.9) 13 (5.5) h 13.9

Sweden X X X
2003 524 (2.7) 14.9
1995 553 (4.4) -28 (5.2) i 14.9

Slovenia X X X
2003 520 (1.8) 13.8
1995 514 (2.7) 7 (3.3) h 13.8

New Zealand X X X
2003 520 (5.0) 14.1
1999 510 (4.9) 10 (7.0) 14.0
1995 511 (4.9) 9 (7.0) 14.0

Lithuania X X X
2003 519 (2.1) 14.9
1999 488 (4.1) 31 (4.6) h 15.2
1995 464 (4.0) 56 (4.6) h 14.3

Slovak Republic X X X
2003 517 (3.2) 14.3
1999 535 (3.3) -18 (4.6) i 14.3
1995 532 (3.3) -15 (4.7) i 14.3

Average
Scale Score

1999 to 2003
Difference

1995 to 2003
Difference

0 100 200 300 400 500 600 700 800

95th

5th

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

25th 75th 95th

95% Confidence Interval for Average (±2SE)

Percentiles of Performance

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia and 
Slovenia, and 1995 data are not shown for Israel, Italy, and South Africa. Korea tested later in 2003 than 
in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania tested later in 1999 than in 
2003 and 1995. Data for Latvia in this exhibit include Latvian-speaking schools only.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Trends in Science AchievementExhibit 1.3:
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 45

Countries Science Achievement Distribution Average
Age

Belgium (Flemish) X X X
2003 516 (2.5) 14.1
1999 535 (3.1) -19 (3.9) i 14.1
1995 533 (6.4) -17 (6.8) i 14.1

Russian Federation X X X
2003 514 (3.7) 14.2
1999 529 (6.4) -16 (7.2) i 14.1
1995 523 (4.5) -9 (5.8) 14.0

Latvia (LSS) X X X
2003 513 (2.9) 15.1
1999 503 (4.8) 11 (5.5) 14.5
1995 476 (3.3) 37 (4.4) h 14.3

Scotland X X X
2003 512 (3.4) 13.7
1995 501 (5.6) 10 (6.6) 13.7

Malaysia X X X
2003 510 (3.7) 14.3
1999 492 (4.4) 18 (5.8) h 14.4

Norway X X X
2003 494 (2.2) 13.8
1995 514 (2.4) -21 (3.3) i 13.9

Italy X X X
2003 491 (3.1) 13.9
1999 493 (3.9) -2 (5.1) 14.0

Israel X X X
2003 488 (3.1) 14.0
1999 468 (4.9) 20 (5.7) h 14.1

Bulgaria X X X
2003 479 (5.2) 14.9
1999 518 (5.4) -39 (7.5) i 14.8
1995 545 (5.2) -66 (7.3) i 14.0

Jordan X X X
2003 475 (3.8) 13.9
1999 450 (3.8) 25 (5.5) h 14.0

Moldova, Rep. of X X X
2003 472 (3.4) 14.9
1999 459 (4.0) 13 (5.1) h 14.4

Romania X X X
2003 470 (4.9) 15.0
1999 472 (5.8) -2 (7.4) 14.8
1995 471 (5.1) -1 (7.1) 14.6

Iran, Islamic Rep. of X X X
2003 453 (2.3) 14.4
1999 448 (3.8) 5 (4.4) 14.6
1995 463 (3.6) -9 (4.2) i 14.6

Macedonia, Rep. of X X X
2003 449 (3.6) 14.6
1999 458 (5.2) -9 (6.3) 14.6

Cyprus X X X
2003 441 (2.0) 13.8
1999 460 (2.4) -19 (3.4) i 13.8
1995 452 (2.1) -11 (3.0) i 13.7

Average
Scale Score

1999 to 2003
Difference

1995 to 2003
Difference

0 100 200 300 400 500 600 700 800

95th

5th

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

25th 75th 95th

95% Confidence Interval for Average (±2SE)

Percentiles of Performance

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia and 
Slovenia, and 1995 data are not shown for Israel, Italy, and South Africa. Korea tested later in 2003 than 
in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania tested later in 1999 than in 
2003 and 1995. Data for Latvia in this exhibit include Latvian-speaking schools only.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

88Trends in Science Achievement (Continued…)Exhibit 1.3:  
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Grade88SCIENCE 

Philippines X X
2003 377 (5.8) 14.8
1999 345 (7.5) 32 (9.7) h 14.1

South Africa X X
2003 244 (6.7) 15.1
1999 243 (7.8) 1 (10.2) 15.5

¶ England X X
2003 544 (4.1) 14.3
1999 538 (4.8) 5 (6.4) 14.2
1995 533 (3.6) 11 (5.5) 14.0

Benchmarking Participants
Indiana State, US X X

2003 531 (4.8) 14.5
1999 534 (7.0) -4 (8.5) 14.4

Ontario Province, Can. X X
2003 533 (2.7) 13.8
1999 518 (3.1) 15 (4.1) h 13.9
1995 496 (3.7) 37 (4.6) h 14.0

Quebec Province, Can. X X
2003 531 (3.0) 14.2
1999 540 (4.8) -9 (5.7) 14.3
1995 510 (6.9) 21 (7.5) h 14.5

0 100 200 300 400 500 600 700 800

Countries Science Achievement Distribution Average
Age

Indonesia X X
2003 420 (4.1) 14.5
1999 435 (4.5) -15 (6.1) i 14.6

Chile X X
2003 413 (2.9) 14.2
1999 420 (3.7) -8 (4.7) 14.4

Tunisia X X
2003 404 (2.1) 14.8
1999 430 (3.4) -26 (3.7) i 14.8

X X

Average
Scale Score

1999 to 2003
Difference

1995 to 2003
Difference

95th

5th

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

25th 75th 95th

95% Confidence Interval for Average (±2SE)

Percentiles of Performance

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia and 
Slovenia, and 1995 data are not shown for Israel, Italy, and South Africa. Korea tested later in 2003 than 
in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania tested later in 1999 than in 
2003 and 1995. Data for Latvia in this exhibit include Latvian-speaking schools only.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Trends in Science Achievement (…Continued)Exhibit 1.3:  
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 47

44
Countries Science Achievement Distribution Average

Age

Singapore X X 0.0
2003 565 (5.5) 10.3
1995 523 (4.8) 42 (7.3) h 10.3

Japan X X X
2003 543 (1.5) 10.4
1995 553 (1.8) -10 (2.3) i 10.4

Hong Kong, SAR X X X
2003 542 (3.1) 10.2
1995 508 (3.3) 35 (4.5) h 10.1

England X X X
2003 540 (3.6) 10.3
1995 528 (3.1) 13 (4.8) h 10.0

United States X X X
2003 536 (2.5) 10.2
1995 542 (3.3) -6 (4.2) 10.2

Hungary X X X
2003 530 (3.0) 10.5
1995 508 (3.4) 22 (4.4) h 10.4

Latvia (LSS) X X X
2003 530 (2.8) 11.1
1995 486 (4.9) 43 (5.6) h 10.5

Netherlands X X X
2003 525 (2.0) 10.2
1995 530 (3.2) -5 (3.5) 10.3

New Zealand X X X
2003 523 (2.3) 10.0
1995 505 (5.3) 18 (5.8) h 10.0

Australia X X X
2003 521 (4.2) 9.9
1995 521 (3.8) -1 (5.6) 9.9

Scotland X X X
2003 502 (2.9) 9.7
1995 514 (4.5) -12 (5.3) i 9.7

Slovenia X X X
2003 490 (2.5) 9.8
1995 464 (3.1) 26 (4.0) h 9.9

Cyprus X X X
2003 480 (2.4) 9.9
1995 450 (3.2) 30 (3.9) h 9.8

Norway X X X
2003 466 (2.6) 9.8
1995 504 (3.7) -38 (4.6) i 9.9

Iran, Islamic Rep. of X X X
2003 414 (4.1) 10.4
1995 380 (4.6) 34 (6.1) h 10.5

Benchmarking Participants
Ontario Province, Can. X X X

2003 540 (3.7) 9.8
1995 516 (3.7) 24 (5.3) h 9.9

Quebec Province, Can. X X X
2003 500 (2.5) 10.1
1995 529 (4.8) -28 (5.4) i 10.3

Average
Scale Score

1995 to 2003
Difference

0 100 200 300 400 500 600 700 800

95th

5th

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

25th 75th 95th

95% Confidence Interval for Average (±2SE)

Percentiles of Performance

Trend notes: Because of differences between 1995 and 2003 in population coverage, 1995 data are not 
shown for Italy. Data for Latvia in this exhibit include Latvian-speaking schools only. To be comparable 
with 1995, 2003 data for New Zealand in this exhibit include students in English medium instruction only 
(98% of the estimated population).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Exhibit 1.3:  
 

Trends in Science Achievement



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE48

CHAPTER 1: INTERNATIONAL STUDENT ACHIEVEMENT IN SCIENCE

collection in Australia and Slovenia so their 1999 data are not shown. 
Also, the 1995 data are not shown for Israel, Italy, and South Africa 
since the characteristics of their samples were not completely known 
in that fi rst assessment. Twelve countries and the U.S. state of Indiana 
can monitor changes in performance between 1999 and 2003, and fi ve 
countries including Australia, Sweden, Slovenia, Scotland, and Norway,  
between 1995 and 2003. At the fourth grade, 15 of the TIMSS 2003 
countries as well as Ontario and Quebec also participated in TIMSS 
1995. Since TIMSS was not conducted at the fourth grade in 1999, 
these participants can track changes in student achievement over an 
eight-year period, between 1995 and 2003.

For the countries participating in assessments prior to TIMSS 
2003, Exhibit 1.3 shows the results and the differences in average 
achievement between the years.8 Countries are presented in descend-
ing order according to their average achievement in TIMSS 2003. At the 
eighth grade, a number of participants had signifi cantly higher achieve-
ment in TIMSS 2003 than in previous assessments. Most notably, 
Korea, Hong Kong SAR, the United States, Lithuania, and Ontario 
have shown a pattern of improvement from assessment to assessment 
with signifi cant change over the eight-year period. Malaysia, Israel, 
Jordan, Moldova, and the Philippines showed signifi cant improve-
ment from 1999 to 2003. Australia and Slovenia did not participate in 
1999, but showed improvement from 1995 to 2003. Latvia (LSS) and 
Quebec showed improvement from 1995 to 2003 but not from 1999. 
Countries showing a decrease at the eighth grade in TIMSS 2003, from 
1995, 1999, or both, included Hungary, Sweden, the Slovak Republic, 
Belgium (Flemish), the Russian Federation, Norway, Bulgaria, Iran, 
Cyprus, Indonesia, and Tunisia.

At the fourth grade, many countries had signifi cant increases in 
average achievement between 1995 and 2003. Participants showing 
improved performance included Singapore, Hong Kong SAR, England, 
Hungary, Latvia (LSS), New Zealand, Slovenia, Cyprus, Iran, and 

8 TIMSS used IRT methods to place the TIMSS 2003 results on the same scales that were developed for 1995 and also used for 1999 at the 
eighth grade. See Appendix A for more detailed information.
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Ontario. Several participants showed signifi cant declines, including 
Japan, Scotland, Norway, and Quebec.

A number of countries showed remarkable changes in science 
achievement over the eight-year period covered by the TIMSS assess-
ments, some of which may be the result of societal or educational 
changes during this time. For example, the political changes in Eastern 
Europe more than a decade ago spawned far-reaching educational 
reform initiatives that have changed the face of education in many 
countries in the region. The achievement growth in Latvia and Lithu-
ania as well as the strong performance of Estonia in its fi rst TIMSS 
appearance may refl ect the efforts at improvement in those countries. 
In contrast, countries in the region where reform efforts seem to have 
been less successful include Bulgaria, the Russian Federation, the 
Slovak Republic, each of which show decreases over the period. 

What Are the Gender Differences in Science Achievement?

Exhibit 1.4 shows gender differences in eighth- and fourth-grade math-
ematics achievement in 2003. It presents average achievement sepa-
rately for girls and boys for each of the TIMSS 2003 countries, as well as 
the difference between the means. Countries are shown in increasing 
order of this gender difference. The gender difference for each country 
is shown by a bar indicating the amount of the difference, whether the 
direction of the difference favored girls or boys, and whether the dif-
ference is statistically signifi cant (indicated by a darkened bar). 

On average, across all countries, boys outperformed girls at the 
eighth grade by six scale-score points (477 vs. 471), although the situ-
ation varied considerably from country to country. In eleven coun-
tries, including Egypt, Iran, Chinese Taipei, Botswana, South Africa, 
Lebanon, Singapore, Estonia, Cyprus, the Philippines, and New Zealand, 
the gender difference was not signifi cant. Countries where the gender 
difference favored girls included Macedonia, Moldova, Armenia, the 
Palestinian National Authority, Saudi Arabia, Jordan, and Bahrain. 
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However, in the majority of participants (33), boys outperformed girls, 
often by a substantial margin. For example, countries where the gender 
difference was 20 points or more included Israel, Australia, Belgium 
(Flemish), Tunisia, Hungary, Chile, and Ghana. At the fourth grade, 
the average difference internationally was negligible. However, girls 
had signifi cantly higher average achievement in Armenia, Moldova, 
the Philippines, and Iran. Boys had higher average achievement in the 
United States, Chinese Taipei, Cyprus, the Netherlands, and Scotland. 

Achievement differences between TIMSS 2003 and 1995 and 
1999 are presented separately for girls and for boys in Exhibit 1.5. At 
the eighth grade, girls showed a seven-point improvement, on average, 
since 1999, however, boys showed no improvement. Fifteen partici-
pants  showed signifi cant improvement for girls, and just eight for boys. 
Both boys and girls had signifi cantly higher achievement in 2003 than 
in previous assessments in Hong Kong SAR, Israel, Jordan, Latvia (LSS), 
Lithuania, Malaysia, the Philippines, the United States, and Ontario. 
Girls but not boys showed improved performance compared to 1999 in 
Iran, Korea, Moldova, Singapore, and England. Only in Australia and 
Quebec did boys show improvement and girls not. Both boys and girls 
had signifi cantly lower average achievement in TIMSS 2003 in Belgium 
(Flemish), Bulgaria, Cyprus, Norway, the Slovak Republic, Sweden, 
and Tunisia. In Indonesia, Macedonia, and the Russian Federation, the 
boys, but not the girls, had a signifi cant decrease. 

At the fourth grade, both boys and girls improved performance 
signifi cantly on average since 1995 (17 points for girls and 9 points for 
boys). Both genders improved in Cyprus, Hong Kong SAR, Hungary, 
Iran, Latvia (LSS), New Zealand, Singapore, Slovenia, and Ontario. In 
England, only girls improved. Both boys and girls showed declines in 
Japan, Norway, and Quebec. Boys but not girls showed declines in the 
Netherlands and the United States.
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 51

Girls
Scored Higher

Boys
Scored Higher

Egypt 46 (2.7) 422 (4.8) 54 (2.7) 421 (5.5) 1 (6.8)

Iran, Islamic Rep. of 40 (4.1) 454 (3.9) 60 (4.1) 453 (3.7) 1 (6.1)

Chinese Taipei 48 (1.0) 571 (3.8) 52 (1.0) 572 (3.8) 1 (3.1)

Botswana 51 (0.7) 364 (3.2) 49 (0.7) 366 (3.4) 2 (3.3)

South Africa 51 (0.9) 242 (7.2) 49 (0.9) 244 (7.7) 2 (6.1)

Lebanon 57 (1.8) 392 (4.8) 43 (1.8) 395 (6.0) 3 (6.4)

Singapore 49 (0.8) 576 (4.0) 51 (0.8) 579 (5.0) 3 (3.1)

Estonia 50 (1.0) 554 (2.8) 50 (1.0) 551 (2.9) 3 (2.8)

Cyprus 49 (0.6) 443 (2.3) 51 (0.6) 440 (2.8) 4 (3.0)

1 Lithuania 50 (0.9) 516 (2.7) 50 (0.9) 522 (2.4) 6 (2.5)

Serbia 49 (0.8) 465 (2.9) 51 (0.8) 471 (2.6) 6 (2.5)

International Avg. 50 (0.2) 471 (0.7) 50 (0.2) 477 (0.7) 6 (0.6)

Slovenia 50 (0.9) 517 (2.4) 50 (0.9) 524 (2.3) 7 (3.0)

Philippines 58 (0.9) 380 (5.9) 42 (0.9) 374 (6.4) 7 (4.1)

Latvia 49 (0.8) 509 (2.6) 51 (0.8) 516 (3.0) 7 (2.4)

Sweden 51 (0.9) 521 (3.2) 49 (0.9) 528 (2.7) 8 (2.5)

Norway 50 (0.8) 490 (2.2) 50 (0.8) 498 (3.0) 8 (2.9)

2 Macedonia, Rep. of 49 (0.9) 454 (3.7) 51 (0.9) 445 (4.2) 8 (3.3)

Moldova, Rep. of 51 (0.8) 477 (3.5) 49 (0.8) 468 (3.7) 8 (2.6)

Romania 52 (0.9) 465 (5.5) 48 (0.9) 474 (4.9) 9 (3.5)

† Hong Kong, SAR 50 (2.4) 552 (3.4) 50 (2.4) 561 (3.8) 9 (3.9)

Japan 49 (1.2) 548 (3.0) 51 (1.2) 557 (2.7) 9 (4.5)

New Zealand 52 (1.7) 515 (4.8) 48 (1.7) 525 (6.7) 9 (5.7)

Malaysia 50 (1.8) 505 (4.3) 50 (1.8) 515 (4.0) 10 (4.0)

Italy 50 (0.9) 486 (2.7) 50 (0.9) 496 (3.8) 10 (2.5)

Russian Federation 49 (1.2) 508 (3.7) 51 (1.2) 519 (4.2) 11 (3.1)

1 ‡ Morocco 50 (1.8) 392 (3.2) 50 (1.8) 403 (3.8) 11 (4.6)

1 Indonesia 50 (0.7) 415 (3.9) 50 (0.7) 426 (4.6) 11 (2.7)

† Scotland 50 (1.3) 506 (4.0) 50 (1.3) 517 (3.5) 12 (3.6)

¿ Korea, Rep. of 48 (2.8) 552 (2.1) 52 (2.8) 564 (1.9) 12 (2.5)

Armenia 53 (0.7) 468 (4.0) 47 (0.7) 455 (3.4) 13 (2.8)

Palestinian Nat'l Auth. 55 (2.4) 441 (3.7) 45 (2.4) 428 (5.2) 13 (6.2)

† Netherlands 49 (1.2) 528 (3.3) 51 (1.2) 543 (3.8) 15 (3.5)

Saudi Arabia 43 (2.3) 407 (6.2) 57 (2.3) 391 (5.4) 16 (8.2)

Bulgaria 48 (1.3) 470 (6.3) 52 (1.3) 487 (5.2) 16 (5.2)

‡ United States 52 (0.7) 519 (3.2) 48 (0.7) 536 (3.4) 16 (2.1)

Slovak Republic 48 (1.3) 508 (3.8) 52 (1.3) 525 (3.4) 18 (3.1)

2 Israel 52 (1.6) 479 (3.2) 48 (1.6) 498 (4.1) 20 (4.2)

Australia 51 (2.2) 517 (4.6) 49 (2.2) 537 (4.6) 20 (5.6)

Belgium (Flemish) 54 (2.1) 505 (3.0) 46 (2.1) 528 (3.4) 24 (4.2)

Tunisia 53 (0.7) 392 (2.3) 47 (0.7) 416 (2.6) 24 (2.6)

Hungary 50 (1.0) 530 (3.4) 50 (1.0) 556 (3.0) 26 (3.0)

Jordan 49 (1.7) 489 (4.5) 51 (1.7) 462 (5.6) 27 (6.9)

Chile 48 (1.6) 398 (3.2) 52 (1.6) 427 (3.6) 29 (4.0)

Bahrain 50 (0.4) 453 (2.7) 50 (0.4) 423 (2.3) 29 (3.5)

Ghana 45 (0.9) 236 (6.4) 55 (0.9) 271 (6.5) 35 (4.7)

¶ England 50 (2.4) 538 (4.7) 50 (2.4) 550 (5.1) 12 (5.3)

Benchmarking Participants
Basque Country, Spain 49 (1.7) 481 (3.0) 51 (1.7) 496 (3.3) 15 (3.6)

Indiana State, US 49 (1.2) 521 (4.7) 51 (1.2) 540 (5.3) 19 (3.1)

Ontario Province, Can. 51 (0.9) 526 (3.1) 49 (0.9) 540 (2.8) 15 (2.6)

Quebec Province, Can. 50 (1.6) 522 (3.7) 50 (1.6) 540 (3.2) 18 (3.1)

Boys

Percent of
Students

Average
Scale Score

Countries

Gender Difference
Difference
(Absolute

Value)

Girls

Average
Scale Score

Percent of
Students

40 0 402020

Gender difference
statistically significant

Gender difference not
statistically significant

1

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

88Average Science Achievement by GenderExhibit 1.4:  



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE52

CHAPTER 1: INTERNATIONAL STUDENT ACHIEVEMENT IN SCIENCE TIMSS2003

Grade
SCIENCE 

Girls
Scored Higher

Boys
Scored Higher

1 Lithuania 49 (0.9) 513 (3.0) 51 (0.9) 513 (2.9) 0 (2.5)

Singapore 49 (1.4) 565 (5.4) 51 (1.4) 565 (6.4) 1 (4.2)

Slovenia 48 (1.1) 491 (3.0) 52 (1.1) 490 (3.2) 1 (3.7)

Norway 50 (0.8) 467 (3.2) 50 (0.8) 466 (2.9) 1 (3.1)

Russian Federation 50 (0.7) 527 (5.9) 50 (0.7) 526 (4.9) 1 (3.3)

Belgium (Flemish) 50 (1.0) 518 (1.9) 50 (1.0) 519 (2.3) 1 (2.3)

International Avg. 49 (0.2) 489 (1.1) 51 (0.2) 488 (0.9) 1 (0.8)

Morocco 49 (1.1) 306 (7.9) 51 (1.1) 303 (6.8) 2 (6.0)

† Hong Kong, SAR 47 (1.1) 544 (3.3) 53 (1.1) 541 (3.2) 3 (2.3)

Italy 48 (0.8) 514 (4.2) 52 (0.8) 517 (3.8) 3 (2.8)

Japan 49 (0.6) 542 (1.8) 51 (0.6) 545 (2.0) 3 (2.4)

† Australia 50 (1.0) 522 (3.8) 50 (1.0) 519 (5.5) 4 (4.3)

Tunisia 48 (0.9) 316 (6.1) 52 (0.9) 312 (6.0) 4 (4.3)

† England 50 (0.9) 542 (3.3) 50 (0.9) 538 (4.6) 4 (3.3)

† United States 50 (0.5) 533 (2.5) 50 (0.5) 538 (2.8) 5 (1.7)

Latvia 49 (0.9) 534 (2.6) 51 (0.9) 529 (3.2) 6 (3.2)

New Zealand 50 (1.1) 523 (3.3) 50 (1.1) 517 (2.5) 6 (3.1)

Hungary 50 (0.9) 527 (3.7) 50 (0.9) 533 (3.2) 6 (3.7)

Chinese Taipei 48 (0.5) 548 (2.0) 52 (0.5) 555 (2.2) 7 (2.5)

Cyprus 49 (0.7) 477 (2.5) 51 (0.7) 484 (2.9) 7 (2.6)

† Netherlands 49 (1.1) 521 (2.2) 51 (1.1) 529 (2.2) 8 (2.1)

Armenia 49 (0.8) 441 (4.5) 51 (0.8) 432 (4.7) 9 (3.4)

† Scotland 51 (1.0) 496 (3.1) 49 (1.0) 508 (4.0) 11 (4.2)

Moldova, Rep. of 50 (0.8) 503 (4.8) 50 (0.8) 490 (4.9) 12 (3.3)

Philippines 51 (1.0) 339 (10.8) 49 (1.0) 324 (8.8) 15 (6.3)

Iran, Islamic Rep. of 39 (4.2) 426 (7.0) 61 (4.2) 406 (4.7) 20 (8.4)

Benchmarking Participants

Indiana State, US 52 (1.1) 550 (3.9) 48 (1.1) 556 (4.5) 6 (4.0)

Ontario Province, Can. 48 (1.1) 537 (4.0) 52 (1.1) 543 (4.6) 6 (4.3)

Quebec Province, Can. 50 (0.9) 501 (2.7) 50 (0.9) 500 (3.1) 1 (2.9)

Countries

Gender Difference
Difference
(Absolute

Value)

Girls

Average
Scale Score

Percent of
Students

Boys

Percent of
Students

Average
Scale Score

40 0 402020

Gender difference
statistically significant

Gender difference not
statistically significant

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

44Average Science Achievement by GenderExhibit 1.4: 
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 53

Australia 517 (4.6) – – 10 (6.0) 537 (4.6) – – 18 (7.1) h

Belgium (Flemish) 505 (3.0) -21 (5.4) i -19 (9.2) i 528 (3.4) -16 (7.9) i -14 (9.7)

Bulgaria 470 (6.3) -41 (8.6) i -78 (8.8) i 487 (5.2) -38 (8.3) i -56 (7.6) i

Chile 398 (3.2) -11 (5.6) ' ' 427 (3.6) -5 (6.2) ' '

Chinese Taipei 571 (3.8) 10 (5.5) ' ' 572 (3.8) -6 (6.6) ' '

Cyprus 443 (2.3) -11 (4.2) i -11 (3.6) i 440 (2.8) -26 (4.2) i -11 (3.8) i

Hong Kong, SAR 552 (3.4) 29 (5.7) h 60 (7.4) h 561 (3.8) 24 (6.2) h 36 (7.4) h

Hungary 530 (3.4) -10 (5.5) 5 (4.8) 556 (3.0) -10 (5.4) 7 (4.7)

Indonesia 415 (3.9) -12 (7.7) ' ' 426 (4.6) -18 (6.7) i ' '

Iran, Islamic Rep. of 454 (3.9) 24 (6.9) h 6 (7.0) 453 (3.7) -7 (5.7) -22 (5.8) i

Israel 479 (3.2) 18 (6.8) h – – 498 (4.1) 23 (7.0) h – –

Italy 486 (2.7) 1 (4.9) – – 496 (3.8) -7 (7.2) – –

Japan 548 (3.0) 5 (4.0) 3 (3.5) 557 (2.7) 0 (4.1) -7 (3.6) i

Jordan 489 (4.5) 29 (6.8) h ' ' 462 (5.6) 20 (8.3) h ' '

Korea, Rep. of 552 (2.1) 14 (4.4) h 22 (3.2) h 564 (1.9) 5 (4.0) 6 (3.4)

Latvia (LSS) 511 (3.2) 16 (5.9) h 48 (5.0) h 515 (3.3) 5 (6.0) 25 (5.4) h

Lithuania 516 (2.7) 38 (5.2) h 64 (5.2) h 522 (2.4) 23 (5.6) h 45 (5.1) h

Macedonia, Rep. of 454 (3.7) -4 (7.1) ' ' 445 (4.2) -13 (6.6) i ' '

Malaysia 505 (4.3) 17 (7.1) h ' ' 515 (4.0) 18 (7.1) h ' '

Moldova, Rep. of 477 (3.5) 22 (5.7) h ' ' 468 (3.7) 3 (6.2) ' '

Netherlands 528 (3.3) -8 (8.0) 0 (6.5) 543 (3.8) -11 (8.2) -11 (8.3)

New Zealand 515 (4.8) 9 (7.0) 18 (7.5) h 525 (6.7) 11 (9.7) 1

Norway 490 (2.2) ' ' -16 (3.4) i 498 (3.0) ' ' -25 (4.8) i

Philippines 380 (5.9) 29 (10.2) h ' ' 374 (6.4) 35 (11.3) h ' '

Romania 465 (5.5) -3 (8.0) 2 (7.7) 474 (4.9) -1 (8.0) -4 (7.5)

Russian Federation 508 (3.7) -11 (8.0) -7 (5.9) 519 (4.2) -21 (7.3) i -12 (6.4)

Scotland 506 (4.0) ' ' 19 (6.6) h 517 (3.5) ' ' 3 (7.5)

Singapore 576 (4.0) 19 (8.8) h 3 (7.8) 579 (5.0) 1 (10.9) -8 (8.6)

Slovak Republic 508 (3.8) -17 (5.0) i -12 (5.7) i 525 (3.4) -21 (5.6) i -20 (4.7) i

Slovenia 517 (2.4) – – 13 (3.8) h 524 (2.3) – – 0 (4.0)

South Africa 242 (7.2) 8 (11.6) – – 244 (7.7) -9 (10.8) – –

Sweden 521 (3.2) ' ' -26 (6.0) i 528 (2.7) ' ' -31 (5.5) i

Tunisia 392 (2.3) -25 (3.9) i ' ' 416 (2.6) -26 (4.5) i ' '

United States 519 (3.2) 14 (5.8) h 14 (6.3) h 536 (3.4) 11 (6.3) 16 (6.9) h

¶ England 538 (4.7) 16 (7.9) h 15 (6.3) h 550 (5.1) -4 (7.3) 7 (8.0)

International Avg. 486 (0.7) 7 (1.2) h 3 (1.3) h 495 (0.8) 0 (1.2) -5 (1.4) i

Benchmarking Participants

Indiana State, US 521 (4.7) -3 (8.4) ' ' 540 (5.3) -5 (9.3) ' '

Ontario Province, Can. 526 (3.1) 17 (4.7) h 38 (4.7) h 540 (2.8) 13 (4.3) h 35 (5.5) h

Quebec Province, Can. 522 (3.7) -14 (7.7) 16 (8.5) 540 (3.2) -5 (5.6) 26 (8.1) h

Countries

Girls Boys

2003 Average
Scale Score

2003 Average
Scale Score

1999 to 2003
Difference

1995 to 2003
Difference

1999 to 2003
Difference

1995 to 2003
Difference

2003 significantly lower

2003 significantly higherh

i

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia and 
Slovenia, and1995 data are not shown for Israel, Italy, and South Africa. Korea tested later in 2003 than in 
1999 and 1995, at the beginning of the next school year. Similarly, Lithuania tested later in 1999 than in 
2003 and 1995. Data for Latvia in this exhibit include Latvian-speaking schools only.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

A diamond (') indicates the country did not participate in the assessment.
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Grade
SCIENCE 

Australia 522 (3.8) 4 (5.2) 519 (5.5) -5 (7.2)

Cyprus 477 (2.5) 32 (3.9) h 484 (2.9) 29 (4.9) h

England 542 (3.3) 17 (4.8) h 538 (4.6) 8 (6.0)

Hong Kong, SAR 544 (3.3) 43 (4.8) h 541 (3.2) 27 (5.1) h

Hungary 527 (3.7) 26 (5.2) h 533 (3.2) 17 (5.0) h

Iran, Islamic Rep. of 426 (7.0) 48 (8.8) h 406 (4.7) 23 (8.6) h

Japan 542 (1.8) -5 (2.7) i 545 (2.0) -14 (2.8) i

Latvia (LSS) 534 (3.0) 46 (6.4) h 526 (3.7) 40 (6.5) h

Netherlands 521 (2.2) 3 (3.9) 529 (2.2) -14 (4.2) i

New Zealand 526 (3.2) 15 (5.7) h 521 (2.3) 22 (7.4) h

Norway 467 (3.2) -30 (4.9) i 466 (2.9) -43 (5.8) i

Scotland 496 (3.1) -16 (5.6) i 508 (4.0) -9 (6.7)

Singapore 565 (5.4) 45 (8.0) h 565 (6.4) 39 (8.3) h

Slovenia 491 (3.0) 33 (4.6) h 490 (3.2) 21 (5.3) h

United States 533 (2.5) -3 (4.6) 538 (2.8) -10 (4.3) i

International Avg. 514 (1.1) 17 (1.4) h 514 (1.1) 9 (1.6) h

Benchmarking Participants

Ontario Province, Can. 537 (4.0) 24 (5.8) h 543 (4.6) 25 (6.2) h

Quebec Province, Can. 501 (2.7) -24 (5.7) i 500 (3.1) -32 (7.1) i

Countries

Girls Boys

2003 Average
Scale Score

2003 Average
Scale Score

1995 to 2003
Difference

1995 to 2003
Difference

2003 significantly lower than 1995

2003 significantly higher than 1995h

i

Trend notes: Because of differences between 1995 and 2003 in population coverage, 1995 data are not 
shown for Italy. Data for Latvia in this exhibit include Latvian-speaking schools only. To be comparable 
with 1995, 2003 data for New Zealand in this exhibit include students in English medium instruction only 
(98% of the estimated population).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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Chapter 2
Performance at International 
Benchmarks

How Do Countries Compare with International Benchmarks of 
Science Achievement?

The TIMSS science achievement scale summarizes student perfor-
mance on test items designed to measure a wide range of student 
knowledge and profi ciency. In order to provide meaningful descrip-
tions of what performance on the scale could mean in terms of the 
science that students know and can do, TIMSS identifi ed four points 
on the scale for use as international benchmarks. Selected to repre-
sent the range of performance shown by students internationally, the 
advanced benchmark is 625, the high benchmark is 550, the inter-
mediate benchmark is 475, and the low benchmark is 400. TIMSS 
worked with the Science and Mathematics Item Review Committee 
to conduct an ambitious scale-anchoring exercise to describe perfor-
mance at these benchmarks. 

Exhibit 2.1 summarizes what eighth- and fourth-grade stu-
dents scoring at these benchmarks typically know and can do. At the 
eighth grade, performance ranged from demonstrating a grasp of some 
complex and abstract science concepts at the advanced benchmark to 
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recognizing some facts from the life and physical sciences at the low 
benchmark. At the fourth grade, students at the advanced benchmark 
can apply knowledge and understanding in beginning scientifi c inquiry 
whereas those at the low benchmark demonstrated just some elemen-
tary knowledge of the earth, life, and physical sciences. More detailed 
descriptions appear in the remaining sections of the chapter, together 
with example test items illustrating performance at each benchmark.

Exhibit 2.2 displays the percentage of students in each partici-
pating country that reached each international benchmark. Both the 
eighth- and fourth-grade results are presented in decreasing order by 
percentage reaching the advanced benchmark. In general, the high-
performing countries had greater percentages of students reaching each 
benchmark, and the low-performing countries had lower percentages. 
Among the high performers at the eighth grade, for example, Sin-
gapore and Chinese Taipei had one-fourth or more of their students 
reaching the advanced benchmark, about two-thirds reaching the 
high benchmark, around 85 percent or more reaching the interme-
diate benchmark, and almost all (95 percent or more) reaching the 
low benchmark. In contrast, low-performing countries had almost no 
students reaching the advanced benchmark, no more than 8 percent 
reaching the high benchmark, about one-third reaching the intermedi-
ate benchmark, and about two-thirds reaching the low benchmark. At 
the fourth grade, 25 percent of the Singaporean students performed 
at or above the advanced benchmark, followed by about 15 percent 
of the students from England and Chinese Taipei. In all three of these 
top-performing countries, nearly all fourth-grade students, from 94 to 
98 percent, reached the low benchmark. For the lowest-performing 
countries, Tunisia and Morocco, very few, if any, fourth-grade stu-
dents reached the advanced benchmark, 1 or 2 percent reached the 
high benchmark, 9 to 10 percent the intermediate benchmark, and 24 
to 27 percent the low benchmark. 

Although Exhibit 2.2 is organized to draw particular atten-
tion to the percentage of high-achieving students in each country, it 
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conveys information about the distribution of middle and low per-
formers also. For example, even though the Netherlands does not 
have the highest percentages at the advanced benchmark (6 percent 
at eighth grade and 3 percent at fourth grade), it appears to do an 
excellent job of educating all of its students, since 98 percent of the 
eighth-grade students and 99 percent of the fourth-grade students 
reached the low benchmarks at their respective grades. It should be 
noted that at the eighth grade, 13 countries as well as three of the 
benchmarking participants have less than 10 percent of their eighth-
grade students reaching the advanced benchmark but have 90 percent 
or more reaching the low benchmark. 

Exhibits 2.3 and 2.4, for the eighth and fourth grades, respec-
tively, provide information on the changes in student performance 
between the previous assessments and TIMSS 2003. The exhibits show 
the percentage of students reaching each international benchmark 
(advanced-625, high-550, intermediate-475, and low-400) in each of 
the years. In general, the patterns in overall achievement are refl ected 
in the benchmarks. For example, at the eighth grade the decrease in 
performance in the Slovak Republic, Bulgaria, Belgium (Flemish), and 
Cyprus is also apparent at all four benchmarks, implying a decrease 
at most levels of the profi ciency distribution. In the Russian Federa-
tion, however, the decrease is refl ected at the three top benchmarks 
but not at the low benchmark. Although Hong Kong SAR and Lithu-
ania had an increase in performance over earlier assessments at all 
four benchmarks, and participants such as Korea, Latvia, Jordan, and 
Ontario had increases at all but the advanced benchmarks, for many 
countries increased performance was refl ected at the intermediate 
and low international benchmarks. The United States, Australia, New 
Zealand, Scotland, Slovenia, Israel, Malaysia, Moldova, England, and 
Quebec all showed improved performance in the lower half of the 
profi ciency distribution. 

At the fourth grade, the general improvements between 1995 
and 2003 also are refl ected generally at the benchmarks. Singapore, 
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Hungary, Iran, and Ontario showed improvement at all four interna-
tional benchmarks, while England, Latvia (LSS), Hong Kong SAR, Slo-
venia, and Cyprus improved at all but the advanced benchmark. Japan 
and Norway had a decrease in performance at all four benchmarks, 
while Quebec showed declines at all but the low international bench-
mark. The United States, Scotland, and the Netherlands had decreased 
performance at the advanced and high international benchmarks but 
not at the two lower ones, and Australia had a decrease at the advanced 
benchmark only.

To help interpret the achievement results, the remaining sec-
tions of the chapter fi rst describe eighth-grade science achievement 
at each of the international benchmarks together with examples of 
the types of items typically answered correctly by students perform-
ing at the benchmark and then describes fourth-grade achievement 
at each of the international benchmarks together with examples of 
the types of items typically answered correctly by students perform-
ing at the benchmark.

At both the eighth and fourth grades, the analysis of perfor-
mance at these benchmarks in science suggests that fi ve primary factors 
appeared to differentiate performance among the four levels:

• The depth and breadth of content knowledge;

• The context of the problem (progressing from practical to more 
abstract);

• The level of scientifi c investigation skills;

• The complexity of diagrams, graphs, and tables;

• The completeness of written responses.

At both grade levels, student performance at the lower bench-
marks is characterized by elementary knowledge of basic science facts, 
whereas at the advanced benchmarks students can, in addition, draw on 
more abstract conceptual knowledge and engage in scientifi c inquiry.
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How Were the Benchmark Descriptions Developed?

To develop descriptions of achievement at the TIMSS 2003 interna-
tional benchmarks, the TIMSS International Study Center used the 
scale anchoring method. Scale anchoring is a way of describing stu-
dents’ performance at different points on the TIMSS 2003 achieve-
ment scales at eighth and fourth grades in terms of the types of items 
students at those grades, respectively, answered correctly. It involves 
an empirical component in which items that discriminate between suc-
cessive points on the scale are identifi ed, and a judgmental component 
in which subject matter experts examine the content of the items and 
generalize to students’ knowledge and understandings.

For the scale anchoring analysis, the results of students from all 
the TIMSS 2003 countries were pooled, so that the benchmark descrip-
tions refer to all students achieving at that level. (That is, it does not 
matter which country the students are from, only how they performed 
on the test.) Criteria were applied to the TIMSS 2003 achievement scale 
results at the eighth grade to identify the sets of items that eighth-grade 
students reaching each international benchmark were likely to answer 
correctly and that those at the next lower benchmark were unlikely to 
answer correctly.1 Similarly, criteria were applied to the TIMSS 2003 
achievement scale results at the fourth grade to identify the sets of 
items that fourth-grade students reaching each international bench-
mark were likely to answer correctly and that those at the next lower 
benchmark were unlikely to answer correctly. 

The sets of items produced by the analysis represented the accom-
plishments of students reaching each successively higher benchmark, 
and were used by a panel of subject-matter experts from the TIMSS 
countries to develop the benchmark descriptions.2 The work of the panel 
involved developing a short description for each item of the mathemat-
ical understandings demonstrated by students answering it correctly, 
summarizing students’ knowledge and understanding across the set 
of items for each benchmark to provide more general statements of 
achievement, and selecting example items illustrating the descriptions.

1 For example, for the advanced benchmark, an item was included if at least 65 percent of students scoring at the scale point corresponding to 
this benchmark answered the item correctly and less than 50 percent of students scoring at the high benchmark answered it correctly. Simi-
larly, for the high benchmark, an item was included if at least 65 percent of students scoring at that point answered the item correctly and 
less than 50 percent of students at the intermediate benchmark answered it correctly.

2 The participants in the scale anchoring process are listed in Appendix G.
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How Should the Descriptions Be Interpreted?

In general, the parts of the descriptions that relate to the scientifi c 
concepts or procedures are relatively straightforward. It needs to be 
acknowledged, however, that the cognitive behavior necessary to 
answer some items correctly may vary according to students’ experi-
ence. An item may require only simple recall for a student familiar 
with the item’s content and context, but necessitate problem-solving 
strategies from a student unfamiliar with the material. Nevertheless, 
the descriptions are based on what the panel believed to be the way the 
great majority of eighth- or fourth-grade students could be expected to 
perform when responding to the item.

It also needs to be emphasized that the descriptions of achieve-
ment characteristic of students at the international benchmarks are 
based solely on student performance on the TIMSS 2003 items. Since 
those items were developed in particular to sample the science domains 
prescribed for this study, neither the set of items nor the descriptions 
based on them purport to be comprehensive. There are undoubtedly 
other science curriculum elements on which students at the various 
benchmarks would have been successful if they had been included in 
the assessment.

Please note that at both grades students reaching a particular 
benchmark demonstrated the knowledge and understandings char-
acterizing that benchmark as well as the competencies of students at 
the lower benchmarks. The description of achievement at each higher 
benchmark is cumulative, building on the description of achievement 
demonstrated by students at the next lower benchmark.

Finally, it must be emphasized that the descriptions of the inter-
national benchmarks are provided as one possible way of beginning to 
examine student performance. Some students scoring below a bench-
mark may indeed know or understand some of the concepts that char-
acterize a higher level. Thus, it is important to consider performance 
on the individual items and clusters of items in developing a profi le of 
student achievement in each country. 
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Several example items are included for each benchmark to 
complement the descriptions by giving a more concrete notion of 
the abilities students were able to demonstrate. Each example item is 
accompanied by the percentage of correct responses for each country 
as well as the international average. In general, at each grade, the fi ve 
or six countries scoring highest on the overall test also scored highest 
on each of the items used to illustrate benchmarks. Likewise, the fi ve 
or six countries with the lowest mean achievement also tended to have 
consistently low percentages of correct responses on the illustrative 
items. Not surprisingly, this was true for items assessing a range of cog-
nitive skills – recall of information, using conceptual knowledge, and 
applying reasoning and analytic skills. The TIMSS 2003 results support 
the premise that successful problem solving and inquiry is grounded in 
mastery of more fundamental knowledge and skills. 

Item Examples and Student Performance

Beginning with the eighth grade and then for the fourth grade, the 
remainder of this chapter describes each benchmark and presents two 
example items illustrating what students know and can do at that level. 
For each example item, the percent correct for each of the TIMSS 2003 
countries is displayed, as well as the international average. The correct 
answer is circled for multiple-choice items. For open-ended items, the 
answers shown exemplify the types of student responses that were 
given full credit. The example items are ones that students reaching 
each benchmark were likely to answer correctly, and they represent 
the types of items used to develop the description of achievement at 
that benchmark.3 

3 Some of the items used to develop the benchmark descriptions are being kept secure to measure achievement trends in future TIMSS assess-
ments and are not available for publication.
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Grade88SCIENCE 

Advanced International Benchmark – 625

High International Benchmark – 550

Intermediate International Benchmark – 475

Low International Benchmark – 400

Students demonstrate a grasp of some complex and abstract science concepts. They can apply
knowledge of the solar system and of Earth features, processes, and conditions, and apply
understanding of the complexity of living organisms and how they relate to their environment.
They show understanding of electricity, thermal expansion, and sound, as well as the structure
of matter and physical and chemical properties and changes. They show understanding of
environmental and resource issues. Students understand some fundamentals of scientific
investigation and can apply basic physical principles to solve some quantitative problems. They
can provide written explanations to communicate scientific knowledge.

Students demonstrate conceptual understanding of some science cycles, systems, and
principles. They have some understanding of Earth’s processes and the solar system, biological
systems, populations, reproduction and heredity, and structure and function of organisms.They
show some understanding of physical and chemical changes, and the structure of matter. They
solve some basic physics problems related to light, heat, electricity, and magnetism, and they
demonstrate basic knowledge of major environmental issues. They demonstrate some scientific
inquiry skills. They can combine information to draw conclusions; interpret information in
diagrams, graphs and tables to solve problems; and provide short explanations conveying scientific
knowledge and cause/effect relationships.

Students can recognize and communicate basic scientific knowledge across a range of topics. They
recognize some characteristics of the solar system, water cycle, animals, and human health. They
are acquainted with some aspects of energy, force and motion, light reflection, and sound.
Students demonstrate elementary knowledge of human impact on and changes in the
environment. They can apply and briefly communicate knowledge, extract tabular information,
extrapolate from data presented in a simple linear graph, and interpret pictorial diagrams.

Students recognize some basic facts from the life and physical sciences. They have some
knowledge of the human body and heredity, and demonstrate familiarity with some everyday
physical phenomena. Students can interpret some pictorial diagrams and apply knowledge of
simple physical concepts to practical situations.

Exhibit 2.1:  TIMSS 2003 International Benchmarks of Science Achievement
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Grade
SCIENCE 
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Advanced International Benchmark – 625

High International Benchmark – 550

Intermediate International Benchmark – 475

Low International Benchmark – 400

Students can apply knowledge and understanding in beginning scientific inquiry. Students
demonstrate some understanding of Earth’s features and processes and the solar system. They
can communicate their understanding of structure, function, and life processes in organisms and
classify organisms according to major physical and behavioral features. They demonstrate some
understanding of physical phenomena and properties of common materials. Students
demonstrate beginning scientific inquiry knowledge and skills.

Students can apply knowledge and understanding to explain everyday phenomena. Students
demonstrate some knowledge of Earth structure and processes and the solar system and some
understanding of plant structure, life processes, and human biology. They demonstrate some
knowledge of physical states, common physical phenomena, and chemical changes. They provide
brief descriptions and explanations of some everyday phenomena and compare, contrast, and draw
conclusions.

Students can apply basic knowledge and understanding to practical situations in the sciences.
Students demonstrate knowledge of some basic facts about Earth’s features and processes and
the solar system. They recognize some basic information about human biology and health and
show some understanding of development and life cycles of organisms. They know some basic
facts about familiar physical phenomena, states, and changes. They apply factual knowledge to
practical situations, interpret pictorial diagrams, and combine information to draw conclusions.

Students have some elementary knowledge of the earth, life, and physical sciences. Students
recognize simple facts presented in everyday language and context about Earth’s physical
features, the seasons, the solar system, human biology, and the development and characteristics
of animals and plants. They recognize facts about a range of familiar physical phenomena —
rainbows, magnets, electricity, boiling, floating, and dissolving. They interpret labeled pictures
and simple pictorial diagrams and provide short written responses to questions requiring factual
information.

TIMSS 2003 International Benchmarks of Science AchievementExhibit 2.1:   
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Grade88SCIENCE 

Countries Percentages of Students Reaching
International Benchmarks

Singapore 33 (1.6) 66 (2.3) 85 (1.7) 95 (0.8)
Chinese Taipei 26 (1.5) 63 (1.9) 88 (1.1) 98 (0.4)

¿ Korea, Rep. of 17 (0.9) 57 (1.1) 88 (0.7) 98 (0.4)
Japan 15 (0.7) 53 (1.1) 86 (0.8) 98 (0.3)
Hungary 14 (1.1) 46 (1.7) 82 (1.1) 97 (0.6)

† Hong Kong, SAR 13 (1.2) 58 (1.9) 89 (1.4) 98 (0.7)
Estonia 13 (1.0) 52 (1.6) 88 (1.2) 99 (0.3)

‡ United States 11 (0.8) 41 (1.7) 75 (1.4) 93 (0.8)
Australia 9 (1.1) 40 (2.0) 76 (1.9) 95 (0.8)
Sweden 8 (0.8) 38 (1.6) 75 (1.4) 95 (0.7)
New Zealand 7 (1.5) 35 (3.0) 73 (2.2) 94 (1.3)
Slovak Republic 7 (0.8) 34 (1.8) 72 (1.5) 94 (0.7)

† Netherlands 6 (0.8) 43 (2.4) 85 (1.7) 98 (0.7)
1 Lithuania 6 (0.6) 34 (1.2) 74 (1.3) 95 (0.6)

Slovenia 6 (0.5) 33 (1.3) 75 (1.3) 96 (0.6)
Russian Federation 6 (0.8) 32 (1.8) 70 (1.8) 93 (0.9)

† Scotland 6 (0.7) 32 (1.9) 70 (1.7) 92 (0.9)

2 Israel 5 (0.5) 24 (1.3) 57 (1.6) 85 (1.1)
Latvia 4 (0.4) 30 (1.5) 71 (1.6) 95 (0.6)
Malaysia 4 (0.8) 28 (2.2) 71 (2.0) 95 (0.7)
Italy 4 (0.6) 23 (1.5) 59 (1.5) 87 (1.1)
Bulgaria 4 (0.7) 23 (1.7) 55 (2.1) 81 (2.0)
Romania 4 (0.8) 20 (1.8) 49 (2.2) 78 (1.9)
Belgium (Flemish) 3 (0.3) 33 (1.6) 76 (1.4) 94 (0.9)
Jordan 3 (0.5) 21 (1.4) 53 (1.8) 80 (1.3)
Norway 2 (0.3) 21 (1.1) 63 (1.3) 91 (0.8)
Serbia 2 (0.3) 16 (1.0) 48 (1.3) 79 (1.0)

2 Macedonia, Rep. of 2 (0.3) 13 (1.2) 42 (1.8) 72 (1.5)
Moldova, Rep. of 1 (0.3) 15 (1.2) 50 (1.9) 83 (1.5)
Armenia 1 (0.3) 14 (1.3) 45 (1.9) 77 (1.4)
Palestinian Nat'l Auth. 1 (0.2) 10 (0.8) 36 (1.4) 66 (1.5)
Egypt 1 (0.2) 10 (0.7) 33 (1.4) 59 (1.6)
Iran, Islamic Rep. of 1 (0.2) 9 (0.6) 38 (1.3) 77 (1.3)
Chile 1 (0.1) 5 (0.6) 24 (1.3) 56 (1.5)
South Africa 1 (0.2) 3 (0.7) 6 (1.4) 13 (1.9)
Cyprus 0 (0.2) 8 (0.6) 35 (1.0) 71 (1.2)
Bahrain 0 (0.1) 6 (0.6) 33 (1.1) 70 (1.2)

1 Indonesia 0 (0.1) 4 (0.5) 25 (1.8) 61 (2.1)
Lebanon 0 (0.1) 4 (0.7) 20 (1.5) 48 (2.0)
Philippines 0 (0.1) 4 (0.6) 18 (1.7) 42 (2.5)
Saudi Arabia 0 (0.0) 1 (0.4) 15 (1.5) 49 (2.3)

1 ‡ Morocco 0 (0.0) 1 (0.3) 13 (1.1) 48 (1.9)
Tunisia 0 (0.0) 1 (0.2) 12 (1.0) 52 (1.5)
Botswana 0 (0.1) 1 (0.5) 10 (0.9) 35 (1.3)
Ghana 0 (0.0) 0 (0.1) 3 (0.4) 13 (1.3)

¶ England 15 (1.7) 48 (2.7) 81 (1.8) 96 (0.6)
Benchmarking Participants

Basque Country, Spain 3 (0.6) 20 (1.5) 58 (1.9) 89 (0.9)
Indiana State, US 8 (1.5) 40 (2.8) 79 (2.1) 96 (0.8)
Ontario Province, Can. 7 (0.7) 41 (1.8) 81 (1.2) 97 (0.5)
Quebec Province, Can. 6 (1.0) 39 (2.0) 82 (1.5) 98 (0.4)

Advanced
International
Benchmark

(625)

High
International
Benchmark

(550)

Intermediate
International
Benchmark

(475)

Low
International
Benchmark

(400)

0 10050 7525

Percentage of
students
at or above
Advanced
International
Benchmark
(625)

Percentage of
students
at or above
High
International
Benchmark
(550)

Percentage of
students
at or above
Intermediate
International
Benchmark
(475)

Percentage of
students
at or above
Low
International
Benchmark
(400)

International Avg. 6 (0.1) 25 (0.2) 54 (0.2) 78 (0.2)

1

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Exhibit 2.2:  
 

Percentages of Students Reaching TIMSS 2003 International Benchmarks of 
Science Achievement
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Grade
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Countries Percentages of Students Reaching

International Benchmarks

Singapore 25 (2.4) 61 (2.6) 86 (1.6) 95 (0.9)
† England 15 (1.4) 47 (1.8) 79 (1.3) 94 (0.7)

Chinese Taipei 14 (1.0) 52 (1.1) 87 (0.7) 98 (0.3)
† United States 13 (0.8) 45 (1.4) 78 (1.0) 94 (0.5)

Japan 12 (0.6) 49 (1.1) 84 (0.7) 96 (0.4)
Russian Federation 11 (1.4) 39 (2.7) 74 (2.4) 93 (1.1)
Hungary 10 (0.9) 42 (1.6) 76 (1.4) 94 (0.7)

† Australia 9 (1.0) 38 (1.7) 74 (2.0) 92 (1.1)
New Zealand 9 (0.7) 38 (1.3) 73 (1.2) 91 (0.8)
Italy 9 (1.1) 35 (1.9) 70 (1.6) 91 (0.9)
Latvia 8 (0.6) 41 (1.6) 80 (1.3) 96 (0.6)

† Scotland 5 (0.5) 27 (1.5) 66 (1.5) 90 (0.9)
Moldova, Rep. of 5 (0.9) 27 (1.9) 64 (2.1) 86 (1.3)

† Netherlands 3 (0.5) 32 (1.5) 83 (1.2) 99 (0.4)
1 Lithuania 3 (0.5) 30 (1.3) 73 (1.6) 95 (0.7)

Slovenia 3 (0.4) 22 (1.3) 61 (1.4) 87 (0.9)
Belgium (Flemish) 2 (0.3) 28 (1.1) 79 (1.3) 98 (0.4)
Cyprus 2 (0.3) 17 (1.0) 55 (1.4) 86 (0.8)
Norway 2 (0.3) 15 (0.9) 49 (1.4) 79 (1.5)
Armenia 2 (0.4) 10 (1.0) 38 (1.7) 66 (1.8)
Philippines 2 (1.0) 6 (1.9) 19 (2.5) 34 (2.5)
Iran, Islamic Rep. of 1 (0.2) 7 (0.7) 28 (1.5) 58 (1.7)
Tunisia 0 (0.1) 2 (0.3) 10 (1.0) 27 (1.7)
Morocco 0 (0.0) 1 (0.3) 9 (0.8) 24 (1.6)

Benchmarking Participants
Indiana State, US 14 (2.2) 54 (2.2) 88 (1.5) 98 (0.4)
Ontario Province, Can. 13 (1.6) 47 (1.9) 81 (1.4) 96 (0.6)
Quebec Province, Can. 3 (0.4) 25 (1.3) 66 (1.4) 91 (0.8)

Advanced
International
Benchmark

(625)

High
International
Benchmark

(550)

Intermediate
International
Benchmark

(475)

Low
International
Benchmark

(400)

0 10050 7525

Percentage of
students
at or above
Advanced
International
Benchmark
(625)

Percentage of
students
at or above
High
International
Benchmark
(550)

Percentage of
students
at or above
Intermediate
International
Benchmark
(475)

Percentage of
students
at or above
Low
International
Benchmark
(400)

† Hong Kong, SAR 7 (0.8) 47 (2.2) 87 (1.2) 98 (0.3)
International Avg. 7 (0.2) 30 (0.3) 63 (0.3) 82 (0.2)

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Percentages of Students Reaching TIMSS 2003 International Benchmarks of 
Science Achievement

Exhibit 2.2:  
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Grade88SCIENCE 

Singapore 33 (1.6) 29 (3.2) 29 (3.2) 66 (2.3) 60 (3.5) 64 (2.8)

Chinese Taipei 26 (1.5) 27 (1.8) ' ' 63 (1.9) 61 (2.1) ' '

Korea, Rep. of 17 (0.9) 19 (1.1) 17 (1.0) 57 (1.1) 50 (1.2) h 50 (1.2) h

Japan 15 (0.7) 16 (1.0) 18 (0.9) i 53 (1.1) 52 (1.3) 54 (1.1)

Hungary 14 (1.1) 19 (1.3) i 12 (1.1) 46 (1.7) 53 (1.8) i 44 (1.7)

Hong Kong, SAR 13 (1.2) 7 (0.9) h 7 (1.0) h 58 (1.9) 40 (2.1) h 33 (2.7) h

United States 11 (0.8) 12 (1.0) 11 (1.1) 41 (1.7) 37 (1.9) 38 (2.0)

Australia 9 (1.1) – – 10 (1.1) 40 (2.0) – – 36 (1.7)

Sweden 8 (0.8) ' ' 19 (1.6) i 38 (1.6) ' ' 52 (2.4) i

Slovak Republic 7 (0.8) 12 (1.1) i 12 (1.3) i 34 (1.8) 43 (1.7) i 42 (1.7) i

New Zealand 7 (1.5) 10 (1.3) 9 (1.2) 35 (3.0) 35 (2.2) 34 (2.1)

Netherlands 6 (0.8) 14 (2.1) i 12 (1.8) i 43 (2.4) 50 (3.6) 48 (2.8)

Russian Federation 6 (0.8) 15 (2.3) i 11 (1.1) i 32 (1.8) 41 (2.8) i 38 (2.3) i

Lithuania 6 (0.6) 5 (0.9) 2 (0.5) h 34 (1.2) 22 (1.8) h 14 (1.5) h

Scotland 6 (0.7) ' ' 9 (1.4) 32 (1.9) ' ' 30 (2.5)

Slovenia 6 (0.5) – – 8 (0.8) i 33 (1.3) – – 32 (1.5)

Israel 5 (0.5) 5 (0.5) – – 24 (1.3) 23 (1.4) – –

Latvia (LSS) 4 (0.6) 5 (1.1) 3 (0.6) 30 (1.8) 27 (2.5) 18 (1.1) h

Bulgaria 4 (0.7) 12 (2.0) i 22 (1.7) i 23 (1.7) 38 (2.6) i 46 (2.3) i

Italy 4 (0.6) 6 (0.9) i – – 23 (1.5) 26 (1.8) – –

Romania 4 (0.8) 5 (0.8) 5 (0.8) 20 (1.8) 21 (2.1) 22 (1.8)

Malaysia 4 (0.8) 5 (0.8) ' ' 28 (2.2) 24 (2.0) ' '

Jordan 3 (0.5) 4 (0.5) ' ' 21 (1.4) 17 (1.0) h ' '

Belgium (Flemish) 3 (0.3) 9 (1.3) i 9 (1.0) i 33 (1.6) 44 (1.5) i 45 (2.5) i

Norway 2 (0.3) ' ' 6 (0.6) i 21 (1.1) ' ' 32 (1.5) i

Macedonia, Rep. of 2 (0.3) 3 (0.4) i ' ' 13 (1.2) 17 (1.9) i ' '

Moldova, Rep. of 1 (0.3) 4 (0.4) i ' ' 15 (1.2) 17 (1.3) ' '

Iran, Islamic Rep. of 1 (0.2) 1 (0.3) 1 (0.4) 9 (0.6) 11 (1.3) 11 (1.3)

South Africa 1 (0.2) 0 (0.2) – – 3 (0.7) 2 (0.7) – –

Chile 1 (0.1) 1 (0.3) ' ' 5 (0.6) 7 (1.1) ' '

Cyprus 0 (0.2) 2 (0.4) i 2 (0.4) i 8 (0.6) 14 (0.8) i 15 (1.0) i

Philippines 0 (0.1) 1 (0.2) ' ' 4 (0.6) 4 (0.7) ' '

Indonesia 0 (0.1) 1 (0.3) i ' ' 4 (0.5) 8 (1.0) i ' '

Tunisia 0 0 (0.1) ' ' 1 (0.2) 3 (0.5) i ' '

¶ England 15 (1.7) 17 (1.7) 15 (1.7) 48 (2.7) 45 (2.4) 43 (1.8)

International Avg. 7 (0.2) 9 (0.2) i 11 (0.3) i 30 (0.3) 30 (0.3) 37 (0.4) i

Benchmarking Participants

Indiana State, US 8 (1.5) 14 (2.1) i ' ' 40 (2.8) 44 (3.5) ' '

Ontario Province, Can. 7 (0.7) 7 (0.9) 5 (0.6) 41 (1.8) 34 (1.6) h 26 (1.6) h

Quebec Province, Can. 6 (1.0) 10 (2.2) 7 (1.5) 39 (2.0) 43 (3.7) 30 (2.8) h

1999
(Percent

of Students)

High International Benchmark (550)

1995
(Percent

of Students)

1995
(Percent

of Students)

Advanced International Benchmark (625)

2003
(Percent

of Students)

1999
(Percent

of Students)

Countries 2003
(Percent

of Students)

2003 significantly lower

2003 significantly higherh

i

(0.0)

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9). 

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia and 
Slovenia, and 1995 data are not shown for Israel, Italy, and South Africa. Korea tested later in 2003 than 
in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania tested later in 1999 than in 
2003 and 1995. Data for Latvia in this exhibit include Latvian-speaking schools only.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

A diamond (') indicates the country did not participate in the assessment. 

Trends in Percentages of Students Reaching TIMSS 2003 International 
Benchmarks of Science Achievement in 1995, 1999, and 2003

Exhibit 2.3: 
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 69

Singapore 85 (1.7) 84 (2.4) 91 (1.3) i 95 (0.8) 95 (1.2) 99 (0.2) i

Chinese Taipei 88 (1.1) 86 (1.3) ' ' 98 (0.4) 96 (0.6) h ' '

Korea, Rep. of 88 (0.7) 81 (1.0) h 81 (0.9) h 98 (0.4) 96 (0.4) h 95 (0.5) h

Japan 86 (0.8) 84 (0.9) 85 (0.7) 98 (0.3) 97 (0.4) 97 (0.3)

Hungary 82 (1.1) 83 (1.3) 80 (1.5) 97 (0.6) 96 (0.8) 95 (0.7)

Hong Kong, SAR 89 (1.4) 80 (1.9) h 70 (2.7) h 98 (0.7) 96 (0.9) 90 (1.7) h

United States 75 (1.4) 67 (1.9) h 68 (2.2) h 93 (0.8) 87 (1.3) h 87 (1.6) h

Australia 76 (1.9) – – 69 (1.6) h 95 (0.8) – – 89 (1.0) h

Sweden 75 (1.4) ' ' 83 (1.7) i 95 (0.7) ' ' 97 (0.7) i

Slovak Republic 72 (1.5) 79 (1.4) i 77 (1.5) i 94 (0.7) 96 (0.6) i 95 (0.6)

New Zealand 73 (2.2) 66 (2.0) h 67 (2.2) h 94 (1.3) 88 (1.4) h 89 (1.2) h

Netherlands 85 (1.7) 83 (3.3) 82 (2.7) 98 (0.7) 96 (1.2) 96 (2.0)

Russian Federation 70 (1.8) 73 (2.3) 71 (2.2) 93 (0.9) 92 (1.0) 92 (1.1)

Lithuania 74 (1.3) 57 (2.0) h 45 (2.2) h 95 (0.6) 86 (1.7) h 79 (1.6) h

Scotland 70 (1.7) ' ' 61 (2.2) h 92 (0.9) ' ' 86 (1.4) h

Slovenia 75 (1.3) – – 69 (1.6) h 96 (0.6) – – 93 (0.7) h

Israel 57 (1.6) 50 (2.1) h – – 85 (1.1) 75 (2.0) h – –

Latvia (LSS) 72 (1.8) 65 (1.9) h 51 (1.8) h 95 (0.9) 91 (1.2) h 83 (1.4) h

Bulgaria 55 (2.1) 70 (2.0) i 75 (1.9) i 81 (2.0) 89 (1.4) i 93 (1.1) i

Italy 59 (1.5) 59 (2.0) – – 87 (1.1) 86 (1.2) – –

Romania 49 (2.2) 50 (2.6) 51 (2.2) 78 (1.9) 78 (2.0) 77 (1.7)

Malaysia 71 (2.0) 59 (2.2) h ' ' 95 (0.7) 87 (1.4) h ' '

Jordan 53 (1.8) 42 (1.4) h ' ' 80 (1.3) 69 (1.6) h ' '

Belgium (Flemish) 76 (1.4) 81 (1.5) i 80 (3.0) 94 (0.9) 97 (1.0) i 94 (2.0)

Norway 63 (1.3) ' ' 72 (1.3) i 91 (0.8) ' ' 94 (0.9) i

Macedonia, Rep. of 42 (1.8) 46 (2.0) ' ' 72 (1.5) 73 (2.2) ' '

Moldova, Rep. of 50 (1.9) 44 (1.8) h ' ' 83 (1.5) 74 (1.6) h ' '

Iran, Islamic Rep. of 38 (1.3) 38 (1.8) 43 (2.2) i 77 (1.3) 72 (1.8) h 81 (1.8) i

South Africa 6 (1.4) 7 (1.5) – – 13 (1.9) 14 (2.1) – –

Chile 24 (1.3) 27 (1.7) ' ' 56 (1.5) 60 (1.5) i ' '

Cyprus 35 (1.0) 45 (1.5) i 43 (1.3) i 71 (1.2) 77 (1.1) i 72 (1.1)

Philippines 18 (1.7) 15 (1.9) ' ' 42 (2.5) 34 (2.7) h ' '

Indonesia 25 (1.8) 33 (1.7) i ' ' 61 (2.1) 68 (2.5) i ' '
Tunisia 12 (1.0) 25 (1.6) i ' ' 52 (1.5) 68 (2.1) i ' '

¶ England 81 (1.8) 76 (1.9) 75 (1.4) h 96 (0.6) 94 (0.7) h 93 (0.7) h

International Avg. 61 (0.3) 58 (0.3) h 69 (0.4) i 84 (0.3) 81 (0.3) h 90 (0.2) i

Benchmarking Participants

Indiana State, US 79 (2.1) 76 (2.6) ' ' 96 (0.8) 93 (1.3) h ' '

Ontario Province, Can. 81 (1.2) 72 (1.6) h 61 (1.9) h 97 (0.5) 95 (0.5) h 88 (1.1) h

Quebec Province, Can. 82 (1.5) 83 (2.4) 69 (3.5) h 98 (0.4) 98 (0.5) 92 (2.6) h

2003
(Percent

of Students)

1995
(Percent

of Students)

Countries 1999
(Percent

of Students)

Intermediate International Benchmark (475) Low International Benchmark (400)

2003
(Percent

of Students)

1999
(Percent

of Students)

1995
(Percent

of Students)

2003 significantly lower

2003 significantly higherh

i

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9). 

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia and 
Slovenia, and 1995 data are not shown for Israel, Italy, and South Africa. Korea tested later in 2003 than 
in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania tested later in 1999 than in 
2003 and 1995. Data for Latvia in this exhibit include Latvian-speaking schools only.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

A diamond (') indicates the country did not participate in the assessment. 

88Exhibit 2.3:  Trends in Percentages of Students Reaching TIMSS 2003 International 
Benchmarks of Science Achievement in 1995, 1999, and 2003
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Grade
SCIENCE 

Singapore h h h h

England h h h

United States i i

Japan i i i i

Hungary h h h h

New Zealand h h

Australia i

Latvia (LSS) h h h

Hong Kong, SAR h h h

Scotland i i

Slovenia h h h

Netherlands i i

Norway i i i i

Cyprus h h h

Iran, Islamic Rep. of h h h h

International Avg. i h h h

Benchmarking Participants

Ontario Province, Can. h h h h

Quebec Province, Can. i i i

25 (2.4)

15 (1.4)

13 (0.8)

12 (0.6)

10 (0.9)

9 (0.7)

9 (1.0)

7 (0.8)

7 (0.8)

5 (0.5)

3 (0.4)

3 (0.5)

2 (0.3)

2 (0.3)

1 (0.2)

8 (0.3)

13 (1.6)

3 (0.4)

14 (1.6)

15 (1.1)

19 (1.2)

15 (0.8)

7 (0.7)

11 (1.2)

13 (1.1)

5 (1.4)

5 (0.6)

12 (1.1)

2 (0.4)

6 (0.7)

8 (0.9)

1 (0.4)

0 (0.1)

9 (0.2)

10 (0.7)

9 (1.3)

61 (2.6)

47 (1.8)

45 (1.4)

49 (1.1)

42 (1.6)

39 (1.3)

38 (1.7)

39 (1.9)

47 (2.2)

27 (1.5)

22 (1.3)

32 (1.5)

15 (0.9)

17 (1.0)

7 (0.7)

35 (0.5)

47 (1.9)

25 (1.3)

42 (2.2)

42 (1.7)

50 (1.6)

54 (1.3)

32 (1.7)

35 (1.8)

40 (1.3)

21 (2.1)

30 (1.6)

37 (1.8)

14 (1.1)

38 (2.1)

32 (1.6)

11 (1.0)

3 (0.7)

32 (0.4)

37 (1.7)

40 (3.7)

86 (1.6)

79 (1.3)

78 (1.0)

84 (0.7)

76 (1.4)

74 (1.2)

74 (2.0)

80 (1.5)

87 (1.2)

66 (1.5)

61 (1.4)

83 (1.2)

49 (1.4)

55 (1.4)

28 (1.5)

71 (0.4)

81 (1.4)

66 (1.4)

71 (1.7)

72 (1.3)

78 (1.1)

87 (0.7)

67 (1.8)

66 (1.8)

72 (1.7)

55 (2.1)

69 (1.7)

68 (1.9)

45 (1.5)

82 (1.6)

65 (1.7)

39 (1.8)

15 (1.5)

63 (0.4)

71 (1.7)

77 (2.5)

95 (0.9)

94 (0.7)

94 (0.5)

96 (0.4)

94 (0.7)

92 (0.7)

92 (1.1)

96 (0.6)

98 (0.3)

90 (0.9)

87 (0.9)

99 (0.4)

79 (1.5)

86 (0.8)

58 (1.7)

90 (0.3)

96 (0.6)

91 (0.8)

89 (0.9)

90 (0.8)

92 (0.7)

97 (0.4)

90 (1.0)

85 (1.7)

89 (1.1)

85 (1.4)

91 (1.1)

88 (1.3)

79 (1.4)

98 (0.7)

88 (1.1)

74 (1.3)

42 (2.1)

85 (0.3)

90 (1.0)

94 (1.3)

Advanced International
Benchmark (625)

Countries

Intermediate International
Benchmark (475)

High International
Benchmark (550)

2003
(Percent

of Students)

1995
(Percent

of Students)

2003
(Percent

of Students)

1995
(Percent

of Students)

Low International
Benchmark (400)

2003
(Percent

of Students)

1995
(Percent

of Students)

2003
(Percent

of Students)

1995
(Percent

of Students)

2003 significantly lower

2003 significantly higherh

i

Trend notes: Because of differences between 1995 and 2003 in population coverage, 1995 data are not 
shown for Italy. Data for Latvia in this exhibit include Latvian-speaking schools only. To be comparable 
with 1995, 2003 data for New Zealand in this exhibit include students in English medium instruction only 
(98% of the estimated population).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent. 

44Trends in Percentages of Students Reaching TIMSS 2003 International 
Benchmarks of Science Achievement in 1995 and 2003

Exhibit 2.4: 
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Grade 8: Achievement at the Advanced International Benchmark

Exhibit 2.5 describes performance at the advanced international bench-
mark. Eighth-grade students reaching this benchmark demonstrated a 
grasp of some complex and abstract science concepts and could apply 
knowledge of earth, life, physical, and environmental science. They 
understand some fundamentals of scientifi c investigation and could 
apply basic physical principles to solve quantitative problems. They also 
could provide written explanations to communicate scientifi c knowl-
edge. They typically demonstrated success on the knowledge and skills 
represented by this benchmark, as well as those demonstrated at the 
high, intermediate, and low benchmarks.

Example Item 1 in Exhibit 2.6 illustrates the type of physics 
question an eighth-grade student performing at the advanced bench-
mark generally answered correctly. Students were shown a diagram 
depicting a ray of sunlight entering a glass prism and a screen on the 
other side, and were asked to describe what would be seen on the 
screen, drawing on the diagram if necessary. To receive full credit, 
students had to explicitly indicate that different colors are seen on 
the screen, either through a written explanation or by drawing on 
the diagram. Partial credit was awarded to students who mentioned 
refraction or bending of the light beam but made no reference to color. 
This question was diffi cult for most students, with on average just 
23 percent receiving full credit for their responses. However, more than 
half the students in Korea, Singapore, Malaysia, and Ontario gained 
full credit. 

Students reaching the advanced benchmark typically could 
interpret information in diagrams, maps, graphs, and tables to solve 
problems or draw conclusions. Illustrating this, Example Item 2 from 
earth science shown in Exhibit 2.7 provides students with information 
in tabular form about the planets Venus and Mercury – surface tem-
perature, atmospheric composition, distance from the Sun, and time to 
revolve around the Sun. To answer this item correctly, students had to 
recognize that the best explanation for the higher surface temperature 
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on Venus was that the high proportion of carbon dioxide in its atmo-
sphere causes a greenhouse effect. This item was answered correctly by 
36 percent of students on average, with more than half of the students 
in Korea, Hong Kong SAR, Chinese Taipei, and Singapore choosing the 
correct answer. 
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 73

Advanced International Benchmark – 625

Students demonstrate a grasp of some complex and abstract science concepts. They can apply knowledge of
the solar system and of Earth features, processes, and conditions, and apply understanding of the complexity
of living organisms and how they relate to their environment. They show understanding of electricity,
thermal expansion, and sound, as well as the structure of matter and physical and chemical properties and
changes. They show understanding of environmental and resource issues. Students understand some
fundamentals of scientific investigation and can apply basic physical principles to solve some quantitative
problems. They can provide written explanations to communicate scientific knowledge.

Students can apply knowledge of the solar system and of Earth features, processes, and conditions. They relate the changing seasons to
the tilt in Earth’s axis as it orbits the Sun and the phases of the Moon to its motion around Earth. They recognize the gravitational pull
of the moon as the major cause of tides. They recognize that surface temperature of a planet is amplified by atmospheric composition
and can relate latitude to average yearly temperature. Students identify a physical process that causes weathering of rocks and, from a
list of rock types, identify limestone as the type involved in the formation of underground caves. Students recognize the low percentage
of water on Earth that is fresh.

Students show understanding of the complexity of living organisms and how they relate to their environment. They recognize the hierarchy
of organization in living organisms, and can state one structure that is found in plant but not animal cells. They state two factors in
addition to chlorophyll that are needed for photosynthesis, can explain that photosynthesis takes place when light is shone on a plant,
and recognize that the gas given off is oxygen. They can justify their choice of plants or animals as the likely first inhabitants of an island,
and state one effect of introducing a new predator. They recognize that producers use energy from the sun to make food chemical
elements and that recycle back into the environment when animals and plants die. Students also know some animal adaptations needed
for survival including physical and behavioral characteristics. In addition, they can list some conditions that are found at the bottom of
oceans that make it difficult for most organisms to live there, and recognize that fossils found in sedimentary rock are formed from
organisms that lived in the sea. In the area of human health, students recognize that leafy vegetables are a good source of minerals and
that vaccines provide the body with long-term immunity.

Students show understanding of physics principles and phenomena, including electricity, thermal expansion, and sound. They interpret
a circuit diagram and recognizes that the current flows through two bulbs is the same and recognize that an iron nail becomes magnetized
when current flows through a wire coiled around the nail. They recognize that mass is conserved during thermal expansion and that
railway tracks have gaps to allow for thermal expansion. They recognize that the motion and arrangement of particles of a liquid are
slower and closer together than those of gas particles. Students also recognize that force of gravity acts on a person regardless of position
and movement. They can describe what is seen when sunlight passes through a glass prism. They recognize that plucking a guitar string
harder affects the volume rather than the pitch of sound produced, and they can predict the effect of removing air on the propagation
of sound.

Students demonstrate an understanding of the structure of matter as well as of physical and chemical properties and changes. They
recognize that the nucleus of most atoms is composed of protons and neutrons, that an ion is formed when a neutral atom gains an
electron, and that the diagram that best represents the structure of water molecules. They identify which of oxygen, hydrogen, and water
are elements and distinguish between mixtures and a pure substance (sugar). Students recognize that sugar molecules continue to exist
when sugar is dissolved in water. They recognize that water should be added to a saline solution to make it half as concentrated, and
determine the amount of water necessary. Based on an incomplete table comparing pure water and salt water, students can explain that
the addition of salt to water produces a solution of greater density. They can distinguish between chemical and physical changes, identify
oxygen as the gas that causes rust formation, and recognize that both burning coal and exploding fireworks release energy. Students
explain why litmus paper does not change color in a mixture of the right proportions of an acid and a base. Students can identify a
property of metals and describe how this property may be used to determine whether a substance is a metal or nonmetal. They recognize
that electrical conductivity has been used to classify materials into two groups. Students can calculate the density of a metal in a block
given the block's mass and length of its sides. They can compare the previously computed density of a metal block to the densities of
different metals presented in a table, infer what metal the block is made of, and explain their answers.

Students show understanding of environmental and resource issues. They can state one renewable energy source and describe one way
it can be used, and recognize coal as a non-renewable resource. Students recognize that increased algal growth in a lake is likely due to
fertilizer runoff, can explain how acid rain is formed from the burning of fossil fuels, and can describe how science and technology may
be used to address oil spills in the oceans. Based on demographic and other information, students can predict population change and
explain how this will affect land use and pollution. They can state one reason why the human population increased rapidly over the last
200 years.

Students demonstrate understanding of some fundamentals of scientific investigation. In an experimental situation, they recognize which
variables to control, what questions can be addressed by an investigation, why scientists make repeated measurements and how an
estimate may be improved by averaging repeated measurements. Given a set of equipment, they can design a procedure to measure
the volume of an irregularly-shaped object. They apply basic physical principles to solve some quantitative problems and develop explanations
involving abstract concepts. They can compare information from several sources, combine information to draw conclusions, and interpret
information in diagrams, maps, graphs, and tables to solve problems. They can provide written explanations to communicate scientific
knowledge.

Summary

Exhibit 2.5:  Description of TIMSS 2003 Advanced International Benchmark (625) of 
Science Achievement 88
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Grade88SCIENCE 

¿ Korea, Rep. of 74 (2.1) h

Singapore 65 (2.5) h

Malaysia 53 (3.0) h

† Hong Kong, SAR 49 (2.5) h

‡ United States 49 (2.2) h

† Netherlands 45 (3.5) h

New Zealand 43 (3.3) h

Chinese Taipei 38 (2.5) h

Jordan 36 (2.8) h

Bahrain 34 (2.8) h

Armenia 33 (3.6) h

Palestinian Nat'l Auth. 33 (2.6) h

1 Lithuania 32 (3.0) h

Iran, Islamic Rep. of 31 (2.6) h

† Scotland 28 (2.9)
Sweden 25 (2.7)
Egypt 24 (2.0)
Hungary 24 (2.6)
Italy 24 (2.7)
International Avg. 23 (0.3)
Australia 22 (2.8)
Estonia 20 (2.5)
Romania 18 (2.3) i

2 Israel 17 (2.3) i

Latvia 17 (2.5) i

Belgium (Flemish) 15 (1.9) i

Norway 15 (2.0) i

Slovenia 15 (2.3) i

Saudi Arabia 14 (2.6) i

Chile 11 (1.5) i

Russian Federation 11 (2.0) i

Philippines 10 (1.2) i

Japan 10 (1.6) i

1 Indonesia 9 (1.4) i

Lebanon 7 (1.6) i

Bulgaria 7 (1.7) i

2 Macedonia, Rep. of 7 (1.6) i

Slovak Republic 6 (1.4) i

Botswana 5 (1.0) i

Cyprus 4 (1.3) i

South Africa 3 (0.9) i

Moldova, Rep. of 2 (0.8) i

Serbia 2 (0.8) i

Ghana 1 (0.4) i

1 ‡ Morocco 1 (0.7) i

Tunisia 0 (0.3) i

¶ England 47 (4.7) h

Benchmarking Participants
Basque Country, Spain 16 (3.0) i

Indiana State, US 44 (3.4) h

Ontario Province, Can. 66 (3.9) h

Quebec Province, Can. 45 (3.0) hThe answer shown illustrates the type of student response that was given full credit.

Content Area: Physics
Country Percent

Full CreditDescription: Describes that a spectrum can be seen when sunlight passes through
by a glass prism.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

1

TIMSS 2003 Advanced International Benchmark (625) of 
Science Achievement – Example Item 1
An ItemThat Students Reaching the Advanced International Benchmark Are Likely to Answer Correctly*

Exhibit 2.6:  

* The item was answered fully correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Copyrig
ht 

pro
te

cte
d by IE

A.

 

This 
ite

m
 m

ay not b
e use

d 

fo
r c

om
m

erci
al p

urp
ose

s 

with
out e

xpre
ss 

perm
iss

ion fr
om

 IE
A.



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 75

¿ Korea, Rep. of 70 (1.9) h

† Hong Kong, SAR 69 (1.7) h

Chinese Taipei 69 (1.6) h

Singapore 60 (1.8) h

‡ United States 49 (1.5) h

Australia 48 (2.6) h

Japan 47 (1.9) h

Egypt 46 (1.8) h

Sweden 46 (2.6) h

New Zealand 45 (2.4) h

1 Lithuania 44 (2.1) h

Estonia 43 (2.6) h

2 Israel 41 (2.3) h

Hungary 41 (2.4) h

† Scotland 40 (2.5)
Slovenia 39 (2.4)
Latvia 38 (2.3)
Italy 38 (2.2)

† Netherlands 38 (2.4)
Slovak Republic 38 (2.0)
Belgium (Flemish) 38 (1.6)
Russian Federation 37 (3.0)
International Avg. 36 (0.3)
Serbia 34 (2.1)
Norway 34 (2.0)
Iran, Islamic Rep. of 33 (1.9)
Bulgaria 33 (2.2)
Malaysia 31 (1.8) i

Chile 30 (1.6) i

Cyprus 30 (1.6) i

Palestinian Nat'l Auth. 28 (1.6) i

Bahrain 28 (1.8) i

Romania 28 (2.2) i

Philippines 28 (1.4) i

Jordan 28 (1.9) i

Botswana 24 (1.7) i

Moldova, Rep. of 24 (2.1) i

Lebanon 24 (1.6) i

South Africa 23 (1.3) i

Ghana 22 (1.7) i

Tunisia 19 (1.3) i

Saudi Arabia 18 (2.0) i

1 Indonesia 16 (1.4) i

1 ‡ Morocco 16 (1.8) i

2 Macedonia, Rep. of 15 (1.7) i

Armenia 15 (1.7) i

¶ England 44 (3.0) h

Benchmarking Participants
Basque Country, Spain 34 (2.6)
Indiana State, US 45 (2.9) h

Ontario Province, Can. 40 (2.3)
Quebec Province, Can. 47 (2.4) h

Content Area: Earth Science
Country Percent

Full CreditDescription: Given a table showing information about Venus and Mercury, recognizes that
the higher average surface temperature on Venus is due to the greenhouse effect.

Country average significantly lower
than international average

Country average significantly higher
than international average
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Exhibit 2.7:  TIMSS 2003 Advanced International Benchmark (625) of 
Science Achievement – Example Item 2
An Item That Students Reaching the Advanced International Benchmark Are Likely to Answer Correctly*

* The item was answered correctly by a majority of students reaching this benchmark.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

TIMSS2003

Grade
SCIENCE 88
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Grade 8: Achievement at the High International Benchmark

Exhibit 2.8 describes performance at the high international bench-
mark. Eighth-grade students performing at this level demonstrated 
conceptual understanding of some science cycles, systems, and prin-
ciples. For example, they were able to interpret a four-step decision 
diagram showing how to separate a mixture of sand, salt, iron fi lings, 
and small pieces of cork into its components, as depicted in Example 
Item 3 in Exhibit 2.9. To obtain full credit, students had to identify the 
component of the mixture extracted at each of the four steps. Partial 
credit was awarded to students identifying two or three components 
correctly. Internationally, 34 percent of the students, on average, 
achieved full credit. Countries where the majority of students were 
awarded full credit included Singapore, Chinese Taipei, Japan, Hong 
Kong SAR, Estonia, Korea, Hungary, the Slovak Republic, and province 
of Quebec.

Eighth-grade students reaching the high benchmark gener-
ally showed some understanding of ecosystems and food chains. In 
Example Item 4 in Exhibit 2.10, students were asked to predict what 
would happen to a community consisting of mice, snakes, and wheat 
plants if the snakes were all killed. To obtain full credit, students had 
to mention explicitly the effect on both the mouse population and the 
wheat plants. Partial credit was awarded to students who referred to 
one or other effect, but not both. The majority of students in Singapore, 
Malaysia, Chinese Taipei, Estonia, Australia, and Ontario achieved full 
credit, although internationally, just about one-third of the eighth-
grade students did so. 
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Grade
SCIENCE 
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High International Benchmark – 550

Students demonstrate conceptual understanding of some science cycles, systems, and principles. They have
some understanding of Earth’s processes and the solar system, biological systems, populations, reproduction
and heredity, and structure and function of organisms. They show some understanding of physical and
chemical changes, and the structure of matter. They solve some basic physics problems related to light, heat,
electricity, and magnetism, and they demonstrate basic knowledge of major environmental issues. They
demonstrate some scientific inquiry skills. They can combine information to draw conclusions; interpret
information in diagrams, graphs and tables to solve problems; and provide short explanations conveying
scientific knowledge and cause/effect relationships.

Students have some understanding of Earth’s processes and the solar system. They can recognize a definition of sedimentary  rock
and know that fossil fuels are formed from the remains of living things. They recognize that Earthquakes and volcanoes occur along
the boundaries of tectonic plates. Students recognize how a river changes as it flows from a mountain to a plain, can describe
how atmospheric conditions on Earth change with increasing elevation, and can predict the likely location of a jungle relative to a
mountain. Students recognize some features of the solar system, including the main differences between planets and moons, the
definition of an Earth year and the relative distances of the Sun and Moon from Earth.

Students show some understanding of ecosystems, population, and structure and function. They interpret a diagram depicting
the exchange of gases in a forest ecosystem, demonstrate an understanding of interrelations of plants and animals in ecosystems,
and recognize that the loss of a food supply is likely the cause of a drop in population size. They also can explain that camouflage
helps animals survive. They recognize that the main function of chlorophyll in plants is to absorb light energy. Students demonstrate
some understanding of reproduction and heredity by recognizing that sperm and egg join during fertilization, and explaining that
acquired characteristics such as the loss of a kidney cannot be passed onto the next generation. Students can state the importance
of exercise for good health, and recognize which food source contains fat. They can identify some functions of blood, and know
one function of the uterus. They can describe how body temperature in humans is controlled. In addition, students can determine
characteristics used to sort animals into classification groups.

Students can analyze situations and solve some basic problems related to light, heat, magnetism, and electricity. For example, they
can relate shadow size to distance from a light source. They can recognize a ray diagram showing the path of light reflected from
a mirror. They can also explain why lightning is seen before thunder is heard. Students also recognize that conduction is a process
by which heat is transferred along a metal rod, that metal conducts heat faster than glass, wood, or plastic, that the thermal
expansion of alcohol is greater than that of glass, and that gas molecules move faster when temperature increases. They can
demonstrate knowledge of magnetism by drawing and explaining the orientation of a compass needle under the influence of a
magnet and by labeling the poles of magnets cut into pieces. Students also can complete a table showing a proportional relation
between voltage and current. They also demonstrate understanding of some physical properties of matter. For example, they can
compare the densities of helium and air by recognizing that helium balloons rise in air. They also recognize that the surface of a
liquid remains horizontal in a tilted container. They can explain that the temperature of boiling water does not increase as heat is
added.

Students show some evidence of understanding chemical and physical changes and the structure of matter. They can identify
vinegar as acidic solution and explain what causes a balloon to inflate when sodium bicarbonate in the balloon is mixed with vinegar.
They can explain that candles burning in closed containers will extinguish due to lack of oxygen. They use a four step decision
diagram that describes how to separate iron filings, cork, sand and salt from a mixture to identify which component is separated
by magnetism, floating/sinking, filtering, and evaporation. Students interpret data in a table of physical properties to identify iron,
water, and oxygen, and recognize that a graph that shows the effect of temperature on the solubility of sugar in water. They
recognize that objects are made up of atoms.

Students demonstrate basic knowledge of major environmental issues. They can explain why the depletion of the ozone layer may
be harmful to people, and recognize that increased carbon dioxide in the atmosphere may lead to global warming and that using
public transportation can reduce air pollution. They can distinguish renewable from nonrenewable energy sources, describe the
effects of a dam on wildlife, state two reasons why some people do not have enough water to drink, and recognize that overgrazing
can lead to soil erosion. Students can also distinguish between soil change caused by natural causes and by human activity.

Students demonstrate some scientific inquiry skills. They distinguish an observation from other types of scientific statements; combine
information to draw conclusions; interpret information in various types of diagrams, contour maps, graphs and tables to solve
problems; and provide short explanations conveying scientific knowledge, and cause/effect relationships.

Summary

Description of TIMSS 2003 High International Benchmark (550) of 
Science Achievement

Exhibit 2.8:  88
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS TIMSS2003

Grade88SCIENCE 

Singapore 68 (2.2) h

Chinese Taipei 67 (2.5) h

Japan 58 (2.5) h

† Hong Kong, SAR 58 (2.3) h

Estonia 56 (2.8) h

¿ Korea, Rep. of 54 (2.5) h

Hungary 51 (3.2) h

Slovak Republic 51 (3.0) h

Latvia 49 (3.4) h

† Scotland 48 (2.9) h

† Netherlands 47 (3.3) h

Sweden 47 (2.3) h

1 Lithuania 47 (2.8) h

New Zealand 46 (4.1) h

Malaysia 46 (3.0) h

Russian Federation 45 (2.8) h

Australia 44 (3.5) h

Belgium (Flemish) 44 (2.4) h

Armenia 42 (3.5) h

Slovenia 41 (4.1)
Italy 39 (3.0)

‡ United States 35 (2.0)
Jordan 35 (3.1)
Romania 35 (3.0)
International Avg. 34 (0.4)
Moldova, Rep. of 34 (3.7)

2 Israel 33 (2.6)
Norway 26 (2.8) i

Lebanon 26 (2.5) i

Chile 26 (2.2) i

Iran, Islamic Rep. of 25 (2.1) i

Bahrain 23 (2.6) i

Egypt 22 (2.2) i

Bulgaria 21 (3.1) i

Palestinian Nat'l Auth. 20 (1.9) i

Serbia 20 (2.6) i

Cyprus 19 (2.3) i

Tunisia 15 (1.8) i

Saudi Arabia 14 (2.5) i

2 Macedonia, Rep. of 14 (2.3) i

1 Indonesia 12 (1.6) i

Philippines 11 (1.5) i

South Africa 8 (1.3) i

Botswana 7 (1.6) i

1 ‡ Morocco 6 (1.9) i

Ghana 6 (1.2) i

¶ England 48 (3.8) h

Benchmarking Participants
Basque Country, Spain 44 (3.8) h

Indiana State, US 42 (3.8) h

Ontario Province, Can. 37 (3.5)
Quebec Province, Can. 50 (3.5) hThe answer shown illustrates the type of student response that was given full credit.

Content Area: Chemistry

Country Percent
Full Credit

Description: Using a four-step decision diagram showing the steps used to separate iron
filings, cork, sand, and salt from a mixture, identifies which component is separated by
magnetism, floating/sinking, filtering, and evaporation.

Country average significantly lower
than international average

Country average significantly higher
than international average
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Exhibit 2.9:  TIMSS 2003 High International Benchmark (550) of 
Science Achievement – Example Item 3
An Item That Students Reaching the High International Benchmark Are Likely to Answer Correctly*

* The item was answered fully correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9). 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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Exhibit 2.10:  TIMSS 2003 High International Benchmark (550) of 
Science Achievement – Example Item 4
An Item That Students Reaching the High International Benchmark Are Likely to Answer Correctly*

* The item was answered fully correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9). 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9). 

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

TIMSS2003

Grade
SCIENCE 88

Singapore 78 (1.8) h

Malaysia 68 (2.1) h

Chinese Taipei 55 (2.0) h

Estonia 52 (2.3) h

Australia 50 (2.3) h

Sweden 48 (2.1) h

Hungary 48 (1.9) h

Belgium (Flemish) 46 (1.9) h

† Netherlands 45 (2.6) h

‡ United States 44 (1.7) h

† Scotland 42 (2.5) h

Slovak Republic 41 (2.4) h

1 Lithuania 41 (2.2) h

Iran, Islamic Rep. of 40 (2.1) h

Jordan 39 (2.4) h

Russian Federation 38 (1.6) h

¿ Korea, Rep. of 38 (1.9) h

† Hong Kong, SAR 37 (2.0)
Romania 37 (2.7)
New Zealand 35 (3.2)
Egypt 34 (1.9)
Armenia 34 (2.1)
International Avg. 33 (0.3)
Slovenia 33 (2.0)
Latvia 32 (2.3)
Serbia 32 (2.1)

2 Macedonia, Rep. of 32 (2.5)
Japan 31 (1.6)
Norway 31 (2.4)

1 Indonesia 30 (1.7)
2 Israel 30 (2.0) i

Italy 27 (2.1) i

Moldova, Rep. of 26 (2.2) i

Tunisia 26 (1.8) i

Saudi Arabia 24 (2.1) i

Bulgaria 22 (2.2) i

Cyprus 18 (1.5) i

Chile 16 (1.8) i

Bahrain 16 (1.3) i

Palestinian Nat'l Auth. 16 (1.3) i

1 ‡ Morocco 16 (1.8) i

Philippines 16 (1.5) i

Lebanon 9 (1.6) i

Botswana 6 (1.1) i

South Africa 6 (1.1) i

Ghana 3 (0.6) i

¶ England 57 (2.4) h

Benchmarking Participants
Basque Country, Spain 28 (2.4) i

Indiana State, US 40 (3.7)
Ontario Province, Can. 55 (2.6) h

Quebec Province, Can. 41 (2.4) hThe answer shown illustrates the type of student response that was given full credit.

Content Area: Life Science
Country Percent

Full CreditDescription: Given that a community consists of mice, snakes, and wheat plants, explains
what will happen to the mice and wheat plants if the snakes are killed.

Country average significantly lower
than international average

Country average significantly higher
than international average
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Grade 8: Achievement at the Intermediate 
International Benchmark

Eighth-grade students at the intermediate benchmark could recog-
nize and communicate basic scientifi c knowledge across a range of 
topics (see Exhibit 2.11). Example Item 5 in Exhibit 2.12 shows an 
example from physics. When presented with a diagram showing a ball 
on the end of a string being whirled in a circle, students could apply 
their knowledge of circular motion to identify the diagram showing 
that the ball will fl y in a straight line when the string is released. The 
international average percent correct for this item was 60 percent. In 
Korea, the Netherlands, and Estonia, 80 percent or more of the stu-
dents answered correctly. 

Example Item 6 from earth science, shown in Exhibit 2.13, 
addresses students’ understanding of gravity. Students were presented 
with a diagram showing a person holding a ball while standing at 
three very different places on Earth. To answer correctly, students had 
to select the diagram showing that the dropped ball will always fall 
towards the center of the Earth. Internationally, on average, 70 percent 
of the eighth-grade students chose the correct option. About three-
fourths or more of the students answered correctly in 21 countries 
and 3 benchmarking participants, with 90 percent or more in Japan, 
Estonia, and Korea. 
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Grade
SCIENCE 
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Intermediate International Benchmark – 475

Students can recognize and communicate basic scientific knowledge across a range of topics.
They recognize some characteristics of the solar system, water cycle, animals, and human
health. They are acquainted with some aspects of energy, force and motion, light reflection,
and sound. Students demonstrate elementary knowledge of human impact on and changes
in the environment. They can apply and briefly communicate knowledge, extract tabular
information, extrapolate from data presented in a simple linear graph, and interpret pictorial
diagrams.

Students demonstrate some familiarity with the solar system. They recognize the Sun as a star, and can
draw the position of the moon relative to the Sun and Earth during a solar eclipse. Students demonstrate
some understanding of the water cycle by ordering the processes involved in Earth’s water cycle and by
recognizing the Sun as the source of energy for the water cycle. They can recognize that gravity draws
objects toward the center of Earth. They recognize examples of fossil fuels.

Students have some knowledge of the characteristics of animals and human health. They recognize that
mammals feed milk to their young and demonstrate some understanding of the immune system by
recognizing that bacteria can be destroyed by white blood cells and by explaining why some people catch
colds and others do not. Students also recognize that gills have the same function as lungs.

In physics, students are acquainted with some aspects of energy, force, and motion. They recognize that a
compressed spring has stored energy and that an object will move in a straight line when released from a
circular path. They can explain why a nail becomes warmer when pulled out of a wooden board. Students
can demonstrate some knowledge of light by recognizing the necessity of reflected light for visibility of an
object and by identifying the apparent position of a reflected image in a mirror. They can recognize that
sound needs a medium through which to travel.

Students have some chemistry knowledge related to everyday life. For example, they recognize that fanning
a fire makes it burn faster by supplying more oxygen.

Students demonstrate elementary knowledge of human impact on and changes in the environment. They
can describe both a positive and a negative effect on farming of a dam located upriver. From a list of
common waste materials, they recognize that paper will break down most quickly. They can state how
volcanic eruptions impact the environment.

Students can extract information from a table to draw conclusions and interpret pictorial diagrams. They
also can extrapolate from data presented in a simple linear graph. Students can apply knowledge to
practical situations and communicate their knowledge through brief descriptive responses.

Summary

Exhibit 2.11:  Description of TIMSS 2003 Intermediate International Benchmark (475) of 
Science Achievement 88
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS TIMSS2003

Grade88SCIENCE 

¿ Korea, Rep. of 87 (1.2) h

† Netherlands 82 (1.8) h

Estonia 80 (1.6) h

Singapore 79 (1.3) h

Australia 77 (1.9) h

Japan 77 (1.5) h

Hungary 77 (1.8) h

† Scotland 77 (1.4) h

New Zealand 77 (2.4) h

Belgium (Flemish) 76 (1.5) h

‡ United States 76 (1.4) h

1 Lithuania 75 (1.6) h

Malaysia 75 (1.8) h

Sweden 74 (1.8) h

Russian Federation 74 (1.7) h

Slovak Republic 72 (2.2) h

Norway 72 (1.8) h

Latvia 71 (2.1) h

Slovenia 70 (2.0) h

† Hong Kong, SAR 69 (1.6) h

Chinese Taipei 68 (1.5) h

Italy 61 (2.1)
Bulgaria 60 (2.6)
Serbia 60 (2.2)
International Avg. 60 (0.3)
Cyprus 59 (1.8)

2 Israel 58 (2.0)
Romania 58 (2.8)
Chile 58 (1.6)
Armenia 58 (2.5)

2 Macedonia, Rep. of 54 (2.4) i

Moldova, Rep. of 52 (3.0) i

Iran, Islamic Rep. of 48 (1.9) i

Jordan 47 (2.2) i

1 Indonesia 47 (1.9) i

Bahrain 44 (2.0) i

Philippines 42 (1.9) i

Saudi Arabia 38 (2.5) i

Palestinian Nat'l Auth. 36 (1.9) i

1 ‡ Morocco 33 (2.2) i

Tunisia 31 (1.9) i

Egypt 30 (1.9) i

Lebanon 30 (2.1) i

Botswana 30 (1.7) i

South Africa 22 (1.8) i

Ghana 22 (1.6) i

¶ England 74 (2.0) h

Benchmarking Participants
Basque Country, Spain 72 (2.3) h

Indiana State, US 77 (2.7) h

Ontario Province, Can. 78 (1.8) h

Quebec Province, Can. 79 (1.5) h

Content Area: Physics
Country Percent

Full CreditDescription: Applies knowledge of circular motion to identify the diagram that shows that
an object will move in a straight line when released from a circular path.

Country average significantly lower
than international average

Country average significantly higher
than international average
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Exhibit 2.12:  TIMSS 2003 Intermediate International Benchmark (475) of 
Science Achievement – Example Item 5
An Item That Students Reaching the Intermediate International Benchmark Are Likely to Answer Correctly*

* The item was answered correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9). 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9). 

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Copyrig
ht 

pro
te

cte
d by IE

A.

 

This 
ite

m
 m

ay not b
e use

d 

fo
r c

om
m

erci
al p

urp
ose

s 

with
out e

xpre
ss 

perm
iss

ion fr
om

 IE
A.



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 83

Japan 92 (1.2) h

Estonia 91 (1.7) h

¿ Korea, Rep. of 90 (1.5) h

Hungary 88 (2.1) h

Sweden 87 (1.8) h

† Netherlands 87 (2.2) h

Malaysia 86 (1.5) h

Chinese Taipei 86 (1.7) h

Norway 84 (2.0) h

Slovenia 83 (2.4) h

Russian Federation 82 (1.8) h

1 Lithuania 81 (2.2) h

New Zealand 81 (2.9) h

† Hong Kong, SAR 81 (2.2) h

Latvia 80 (2.5) h

Singapore 80 (1.7) h

Slovak Republic 80 (2.2) h

Australia 79 (2.5) h

Serbia 78 (2.6) h

Belgium (Flemish) 77 (2.2) h

‡ United States 75 (1.8) h

† Scotland 73 (2.9)
Armenia 72 (2.4)
Lebanon 72 (2.5)
Italy 71 (2.6)
International Avg. 70 (0.4)
Romania 70 (3.3)
Iran, Islamic Rep. of 67 (2.7)
Bahrain 67 (2.3)
Jordan 66 (2.6)
Moldova, Rep. of 66 (3.7)

2 Israel 65 (3.2)
Philippines 65 (2.4) i

1 Indonesia 62 (2.2) i

Bulgaria 61 (4.0) i

Botswana 61 (2.7) i

Saudi Arabia 61 (3.1) i

Palestinian Nat'l Auth. 58 (2.3) i

Chile 58 (2.4) i

Cyprus 58 (3.3) i

2 Macedonia, Rep. of 54 (3.4) i

Egypt 51 (2.3) i

Tunisia 47 (2.5) i

Ghana 43 (2.9) i

South Africa 40 (2.1) i

1 ‡ Morocco 6 (1.3) i

¶ England 78 (3.0) h

Benchmarking Participants
Basque Country, Spain 67 (3.4)
Indiana State, US 80 (3.3) h

Ontario Province, Can. 80 (2.5) h

Quebec Province, Can. 86 (1.8) h

Content Area: Earth Science
Country Percent

Full CreditDescription: Uses knowledge of gravity to recognize that objects fall towards the center of
Earth.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

1

Exhibit 2.13:  TIMSS 2003 Intermediate International Benchmark (475) of 
Science Achievement – Example Item 6
An Item That Students Reaching the Intermediate International Benchmark Are Likely to Answer Correctly*

TIMSS2003

Grade
SCIENCE 88

* The item was answered correctly by a majority of students reaching this benchmark.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9). 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9). 

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Grade 8: Achievement at the Low International Benchmark 

As shown in Exhibit 2.14, students performing at the low interna-
tional benchmark recognized basic facts from the life and physical sci-
ences. They had some knowledge of the human body and heredity, and 
demonstrated familiarity with some everyday physical phenomena. 
Example Item 7, presented in Exhibit 2.15, is from life science, and 
addresses students’ knowledge of heredity. To answer correctly, students 
had to recognize that traits are transferred from parents to offspring 
through both the sperm and the egg. The international average was 74 
percent correct, and three countries – Chinese Taipei, Hong Kong SAR, 
and Korea – had 90 percent or more of their students choosing the 
correct answer.

As an example from everyday physical phenomena, Example 
Item 8 shown in Exhibit 2.16 required students to identify the diagram 
depicting the correct arrangement of batteries in a fl ashlight. This was 
a relatively easy item, with at least half the eighth-grade students in 
every country and benchmarking entity choosing the correct option. On 
average across participants, 85 percent of students answered correctly. 
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 85

Low International Benchmark – 400

Students recognize some basic facts from the life and physical sciences. They have some
knowledge of the human body and heredity, and demonstrate familiarity with some everyday
physical phenomena. Students can interpret some pictorial diagrams and apply knowledge of
simple physical concepts to practical situations.

Students demonstrate some basic knowledge of human biology. They identify the circulatory system from a
list of its parts, and recognize that nerves carry sensory messages to the brain. They demonstrate some
knowledge of inheritance by recognizing that traits are transferred through sperm and egg, and that traits
are inherited from both parents.

Students recognize some facts about familiar physical phenomena. They can identify a situation where work
is being done and the correct arrangement of batteries in a flashlight. They recognize evaporation as a
process that takes place when clothes dry. Students are also able to identify a heterogeneous powder as a
mixture.

Students can interpret some pictorial diagrams and apply knowledge of simple physical concepts to practical
situations.

Summary

Description of TIMSS 2003 Low International Benchmark (400) of 
Science Achievement

Exhibit 2.14: 
  88
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS TIMSS2003

Grade88SCIENCE 

Chinese Taipei 97 (0.7) h

† Hong Kong, SAR 97 (0.6) h

¿ Korea, Rep. of 91 (0.9) h

Hungary 88 (1.6) h

Sweden 87 (1.5) h

† Netherlands 86 (1.6) h

Singapore 86 (1.0) h

‡ United States 86 (1.2) h

2 Israel 85 (1.4) h

† Scotland 83 (1.8) h

Estonia 83 (1.6) h

Belgium (Flemish) 83 (1.5) h

Chile 83 (1.1) h

Romania 80 (2.3) h

Slovak Republic 79 (2.0) h

Italy 79 (1.9) h

Malaysia 79 (1.4) h

Norway 78 (1.9) h

Latvia 77 (1.8) h

Bulgaria 76 (2.3)
Philippines 76 (1.6)
Japan 76 (1.8)
Slovenia 76 (2.2)
Bahrain 75 (1.7)
Russian Federation 74 (2.0)
International Avg. 74 (0.3)
Australia 73 (2.2)

1 Lithuania 72 (1.9)
Egypt 71 (1.8)
Armenia 71 (1.9)
New Zealand 70 (2.6)
Moldova, Rep. of 68 (2.2) i

2 Macedonia, Rep. of 68 (2.4) i

Serbia 67 (1.9) i

1 Indonesia 67 (1.9) i

1 ‡ Morocco 66 (2.6) i

Tunisia 64 (2.0) i

Cyprus 63 (2.0) i

Palestinian Nat'l Auth. 62 (2.0) i

Jordan 57 (2.1) i

Botswana 57 (1.8) i

Saudi Arabia 52 (2.8) i

South Africa 52 (1.5) i

Iran, Islamic Rep. of 50 (1.9) i

Ghana 50 (2.1) i

Lebanon 37 (2.6) i

¶ England 88 (1.5) h

Benchmarking Participants
Basque Country, Spain 81 (2.6) h

Indiana State, US 87 (1.7) h

Ontario Province, Can. 79 (2.1) h

Quebec Province, Can. 89 (1.4) h

Content Area: Life Science
Country Percent

Full CreditDescription: Recognizes that traits are transferred to offspring through the sperm and egg.

Country average significantly lower
than international average

Country average significantly higher
than international average
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Exhibit 2.15: TIMSS 2003 Low International Benchmark (400) of 
Science Achievement – Example Item 7
An Item That Students Reaching the Low International Benchmark Are Likely to Answer Correctly*

* The item was answered correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9). 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9). 

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 
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Exhibit 2.16:  TIMSS 2003 Low International Benchmark (400) of 
Science Achievement – Example Item 8
An Item That Students Reaching the Low International Benchmark Are Likely to Answer Correctly*

TIMSS2003

Grade
SCIENCE 88

* The item was answered correctly by a majority of students reaching this benchmark.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9). 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9). 

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Singapore 97 (0.5) h

¿ Korea, Rep. of 93 (0.8) h

Japan 93 (0.9) h

† Hong Kong, SAR 93 (0.9) h

Russian Federation 93 (1.0) h

Slovak Republic 93 (1.1) h

Estonia 93 (1.1) h

Chinese Taipei 92 (0.8) h

Malaysia 91 (1.0) h

Romania 91 (1.2) h

Latvia 91 (1.5) h

Hungary 91 (1.2) h

Bulgaria 91 (1.6) h

Bahrain 90 (1.2) h

1 Lithuania 90 (1.1) h

Moldova, Rep. of 90 (1.6) h

Sweden 89 (1.0) h

‡ United States 89 (0.8) h

Armenia 88 (1.5) h

New Zealand 88 (2.0)
Slovenia 87 (1.3) h

Lebanon 86 (1.4)
† Netherlands 86 (1.7)

Australia 85 (1.8)
Belgium (Flemish) 85 (1.4)
Cyprus 85 (1.5)
International Avg. 85 (0.2)

† Scotland 84 (1.6)
1 Indonesia 84 (1.2)

Serbia 84 (1.5)
2 Macedonia, Rep. of 84 (1.7)

Italy 83 (1.4)
Iran, Islamic Rep. of 83 (1.3)
Chile 82 (1.2)

2 Israel 82 (1.6)
Norway 81 (1.5) i

Botswana 81 (1.3) i

1 ‡ Morocco 81 (2.2)
Jordan 78 (1.9) i

Saudi Arabia 78 (2.3) i

Palestinian Nat'l Auth. 78 (1.8) i

Philippines 77 (1.6) i

Egypt 67 (2.1) i

Tunisia 59 (1.9) i

Ghana 55 (1.8) i

South Africa 52 (1.7) i

¶ England 95 (1.0) h

Benchmarking Participants
Basque Country, Spain 84 (2.1)
Indiana State, US 90 (1.5) h

Ontario Province, Can. 86 (1.6)
Quebec Province, Can. 87 (1.5)

Content Area: Physics
Country Percent

Full CreditDescription: Identifies the diagram depicting the correct arrangement of batteries
in a flashlight.

Country average significantly lower
than international average

Country average significantly higher
than international average
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Grade 4: Achievement at the Advanced International Benchmark

At the fourth grade, students reaching the advanced benchmark dem-
onstrated that they could apply their knowledge and understanding of 
science in beginning scientifi c inquiry. (see Exhibit 2.17). Example Item 
1 in Exhibit 2.18 is part of an extended problem solving and inquiry 
task in the earth science content area, in which students were provided 
with a plan of a house and garden and were required to answer a series 
of questions about planting a new garden. In the question shown in 
this example, students were given a plan of the house and garden 
showing the points of the compass, and asked to explain which side 
of the house would receive most sun in the morning. To be awarded 
credit, students had to choose the East side, and explain their answer 
in terms of the sun rising in the East. Internationally, on average, just 
26 percent of the fourth-grade students answered this item correctly. 
The best performance was in Chinese Taipei and Hong Kong SAR, 
where more than half of the students answered correctly.

In physical science, fourth-grade students reaching the advanced 
level were able to use their knowledge of physical properties to identify 
common materials. In Example Item 2 (Exhibit 2.19), students were 
required to interpret tabular information about the physical proper-
ties of three materials to identify which of them were wood, rock, and 
iron. To obtain full credit, students had to identify all three. Students 
correctly identifying one or two of the materials were awarded partial 
credit. On average, internationally, 38 percent of students achieved full 
credit. Performance was highest in Singapore and Japan, where 74 and 
69 percent, respectively, obtained full credit.
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 89

44
Advanced International Benchmark – 625

Students can apply knowledge and understanding in beginning scientific inquiry. Students
demonstrate some understanding of Earth’s features and processes and the solar system.
They can communicate their understanding of structure, function, and life processes in
organisms and classify organisms according to major physical and behavioral features. They
demonstrate some understanding of physical phenomena and properties of common
materials. Students demonstrate beginning scientific inquiry knowledge and skills.

Students demonstrate some understanding of Earth’s features and processes and of the Moon in the solar
system. They recognize that the Moon can be seen because it reflects the light from the Sun. They
recognize that metals are found in rocks and can relate fossils to evidence of the past. From a plan of a
house and garden, students can explain which side of the house receives most morning sun. They identify
changes in soil from natural causes and recognize that decaying plants and animals enrich the soil and make
plants grow. They can interpret a table of temperature and cloud cover data to predict a location where it
snowed and interpret a map indicating that a river flows from mountains to the ocean.

Students can communicate their understanding of structure, function, and life processes in organisms by
stating why humans need a skeleton, what the human body does to cool down during exercise, and how
colds can be transmitted. They also can describe a physical change that takes place in children’s bodies as
they become adults. Students show some knowledge of reproduction by explaining why the last surviving
member of an animal species cannot reproduce, that the color of a flower is determined by the flower color
of the parent plant, and why some insects are important for flowering. They can recognize a group of
animals that are all mammals, that the energy needed to heal a cut comes from food, and can select cheese
from a list of common foods as the best source of calcium. They can combine information from a plan of a
garden and a diagram showing plants and their light requirements to complete a table listing plants that
would grow well in different areas of the garden. They can describe human activities that can lead to the
extinction of animals.

Students demonstrate some understanding of physical properties of common materials and physical
phenomena. They recognize that heat is required for melting and boiling but not for freezing. They also
recognize that magnets with like poles repel and that magnetism, not gravity, makes objects repel each
other. From a diagram, they recognize the direction of motion of two carts carrying magnets. They can
identify two things wrong with a diagram showing a person’s shadow and location of the sun. They can
name one thing that shows that sunlight is made up of different colors. From investigations of the effects of
different colored lights on the apparent color of a red shirt, students can describe the results and conclude
that the color looks different under different colored light. They can also distinguish between renewable
and non-renewable energy sources. In addition, they can recognize and explain that fine salt dissolves faster
in water than coarse salt, and recognize the diagram that best shows how ice floats in water. They can
interpret information from a table of physical properties to identify wood, rock and iron.

Students demonstrate beginning scientific inquiry knowledge and skills. They can describe the results of an
investigation, draw conclusion from the results, and infer the purpose of an experiment from a table of
data.

Summary

Exhibit 2.17:  Description of TIMSS 2003 Advanced International Benchmark (625) of 
Science Achievement
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Chinese Taipei 55 (2.3) h

† Hong Kong, SAR 51 (3.2) h

Japan 45 (2.6) h

Singapore 42 (2.7) h

Hungary 41 (2.5) h

Latvia 34 (3.3) h

† Netherlands 33 (3.0) h

Slovenia 30 (3.6)
Italy 30 (2.5)

† United States 29 (1.8)
Cyprus 28 (2.2)

† Australia 28 (3.4)
New Zealand 27 (2.7)
International Avg. 26 (0.5)

1 Lithuania 23 (2.8)
Belgium (Flemish) 22 (2.6)

† England 21 (2.9)
Russian Federation 21 (2.3) i

Moldova, Rep. of 16 (2.8) i

Norway 14 (1.9) i

Iran, Islamic Rep. of 13 (1.9) i

† Scotland 11 (1.8) i

Morocco 10 (2.1) i

Philippines 7 (1.7) i

Tunisia 7 (1.5) i

Armenia 4 (0.9) i

Benchmarking Participants
Indiana State, US 31 (4.2)
Ontario Province, Can. 28 (3.2)
Quebec Province, Can. 22 (2.7)

The answer shown illustrates the type of student response that was given full credit.

Content Area: Earth Science
Country Percent

Full CreditDescription: From a plan of a house and garden showing North, South, East, and West,
identifies the side of the house that receives the most sun in the morning and explains why.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

TIMSS2003

Grade44SCIENCE Exhibit 2.18: TIMSS 2003 Advanced International Benchmark (625) of 
Science Achievement – Example Item 1
An Item That Students Reaching the Advanced International Benchmark Are Likely to Answer Correctly*

* The item was answered fully correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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Grade
SCIENCE 44
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Exhibit 2.19  TIMSS 2003 Advanced International Benchmark (625) of 
Science Achievement – Example Item 2
An Item That Students Reaching the Advanced International Benchmark Are Likely to Answer Correctly*

* The item was answered fully correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Singapore 74 (2.3) h

Japan 69 (1.6) h

† Netherlands 59 (2.7) h

† Hong Kong, SAR 58 (2.7) h

† England 53 (2.5) h

Belgium (Flemish) 52 (2.4) h

Chinese Taipei 48 (1.7) h

1 Lithuania 45 (2.5) h

Cyprus 44 (1.9) h

Russian Federation 42 (2.8)
Latvia 42 (2.6)
Italy 41 (2.2)

† Australia 39 (2.8)
† United States 39 (1.7)

International Avg. 38 (0.4)
† Scotland 38 (2.6)

New Zealand 37 (1.9)
Hungary 35 (2.1)
Slovenia 35 (2.4)
Norway 25 (2.0) i

Tunisia 15 (1.7) i

Armenia 14 (1.6) i

Philippines 12 (1.7) i

Moldova, Rep. of 9 (1.3) i

Iran, Islamic Rep. of 9 (1.4) i

Morocco 7 (1.4) i

Benchmarking Participants
Indiana State, US 47 (3.1) h

Ontario Province, Can. 43 (2.9)
Quebec Province, Can. 41 (2.5)The answer shown illustrates the type of student response that was given full credit.

Content Area: Physical Science
Country Percent

Full CreditDescription: Interprets information from a table of physical properties of three materials to
identify wood, rock, and iron).

Country average significantly lower
than international average

Country average significantly higher
than international average
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Grade 4: Achievement at the High International Benchmark

As detailed in Exhibit 2.20, fourth-grade students reaching the high 
benchmark were able to apply their knowledge and understanding to 
explain everyday phenomena. For example, Exhibit 2.21 containing 
Example Item 3 from earth science shows that when given a diagram 
showing a variety of landscape features, including mountains, a forest, 
a desert, a meadow, a river, and the ocean, these fourth-grade students 
were able to recognize the best location for growing crops. The inter-
national average was 57 percent, with students from Japan having the 
highest achievement (75%) followed by Latvia, the United States, and 
Hong Kong SAR (70% each).

In the physical sciences, students demonstrated some under-
standing of physical states. Example Item 4 presented in Exhibit 2.22 
shows that students can describe one difference between solids and 
liquids. Students were given credit if they referred to differences in 
the arrangement or speed of particles or molecules, to solids having a 
fi xed shape and liquids taking the shape of their container, or to solids 
being hard and liquids being wet, fl owing, runny, or similar. Forty-four 
percent of the fourth-grade students, on average, internationally, per-
formed this task correctly. England and Singapore had the highest per-
formance, with 74 and 73 percent of students answering correctly. 



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS TIMSS2003

Grade
SCIENCE 
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44
High International Benchmark – 550

Students can apply knowledge and understanding to explain everyday phenomena. Students
demonstrate some knowledge of Earth structure and processes and the solar system and
some understanding of plant structure, life processes, and human biology. They demonstrate
some knowledge of physical states, common physical phenomena, and chemical changes.
They provide brief descriptions and explanations of some everyday phenomena and compare,
contrast, and draw conclusions.

Students demonstrate some knowledge of Earth structure and processes and the solar system. They identify
the Earth, Moon, and Sun from a diagram and can interpret a pictorial diagram of the angle/length of
shadows cast by sunlight at different times of day. They explain that when moist air becomes very cold,
water in the air may condense or freeze, and early-morning moisture can be due to condensation. From a
diagram showing a variety of landscape features, they recognize the best location for growing crops.

Students demonstrate some understanding of plant structure and life processes. They can explain why
plants are living things and can state one thing apart from light and water that plants need to grow well.
They can infer from a picture how a plant’s seeds are spread. They also compare and contrast different
animals, including distinguishing plant eaters and meat eaters by their teeth and fish and sea mammals by
their physical features and behaviors. Students demonstrate some understanding of human biology. For
example, they can state one thing that can cause the temperature of the human body to be higher than
normal, and can recognize that sensory messages are interpreted in the brain and that exercise causes an
increase in breathing and pulse rates.

In the physical sciences, students demonstrate some understanding of physical states, common physical
phenomena, and chemical changes. They describe changes in matter, such as how a liquid can be turned
into a solid or gas, and can state one difference between solids and liquids. From a diagram, they recognize
the direction of heat transfer along a metal ruler and that ice melts most slowly in a closed container. They
recognize that more sugar will dissolve in hot water and that metal conducts heat better than wood. They
can infer the color of a light bulb from the apparent color of a red shirt. They recognize that gravity causes
objects to fall to the ground, and from a diagram showing a person blowing into water using straw, can
explain why bubbles rise to the top. From a diagram showing powders, students recognize those likely to be
mixtures.

Students provide brief descriptive responses combining knowledge of science concepts with information
from everyday experience of physical and life processes (e.g., early morning moisture can be due to
condensation, liquid can be converted to a gas by heating, and seeds can be spread by wind). Students can
compare, contrast, and draw conclusions (e.g., the structure of teeth from plant eaters and meat eaters, the
physical features or behaviors distinguishing fish from sea mammals).

Summary

Description of TIMSS 2003 High International Benchmark (550) of 
Science Achievement

Exhibit 2.20:  
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Exhibit 2.21:  TIMSS 2003 High International Benchmark (550) of 
Science Achievement – Example Item 3
An Item That Students Reaching the High International Benchmark Are Likely to Answer Correctly*

Japan 75 (1.6) h

Latvia 70 (1.9) h

† United States 70 (1.1) h

† Hong Kong, SAR 70 (2.0) h

1 Lithuania 69 (1.8) h

† Netherlands 69 (2.2) h

Hungary 69 (2.2) h

† England 69 (2.0) h

† Scotland 68 (2.0) h

Italy 68 (2.0) h

Chinese Taipei 67 (1.9) h

† Australia 66 (2.5) h

Norway 63 (2.3) h

New Zealand 63 (2.3) h

Russian Federation 63 (2.5) h

Singapore 62 (2.0) h

Cyprus 59 (2.2)
International Avg. 57 (0.4)
Slovenia 56 (2.5)
Moldova, Rep. of 54 (3.0)
Belgium (Flemish) 44 (2.2) i

Armenia 34 (2.3) i

Iran, Islamic Rep. of 32 (2.4) i

Morocco 27 (2.0) i

Philippines 24 (2.2) i

Tunisia 22 (1.6) i

Benchmarking Participants
Indiana State, US 75 (2.3) h

Ontario Province, Can. 71 (2.4) h

Quebec Province, Can. 66 (2.4) h

Content Area: Earth Science
Country Percent

Full CreditDescription: From a diagram showing a variety of landscape features, recognizes the best
location for growing crops.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

* The item was answered correctly by a majority of students reaching this benchmark.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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TIMSS 2003 High International Benchmark (550) of 
Science Achievement – Example Item 4
An Item That Students Reaching the High International Benchmark Are Likely to Answer Correctly*

Exhibit 2.22:  

† England 74 (2.2) h

Singapore 73 (2.0) h

† United States 67 (1.6) h

Chinese Taipei 66 (1.8) h

† Australia 64 (2.1) h

Hungary 64 (2.0) h

New Zealand 62 (2.2) h

Japan 59 (1.8) h

† Scotland 57 (2.1) h

† Hong Kong, SAR 56 (2.3) h

Italy 55 (2.1) h

Slovenia 51 (2.6) h

Russian Federation 49 (2.5) h

International Avg. 44 (0.4)
Latvia 44 (2.5)
Cyprus 41 (2.1)
Moldova, Rep. of 37 (2.2) i

Belgium (Flemish) 32 (1.8) i

1 Lithuania 30 (1.6) i

Iran, Islamic Rep. of 29 (2.5) i

Philippines 22 (3.2) i

† Netherlands 21 (2.2) i

Armenia 21 (1.7) i

Norway 16 (2.0) i

Tunisia 11 (1.5) i

Morocco 8 (1.4) i

Benchmarking Participants
Indiana State, US 71 (2.7) h

Ontario Province, Can. 70 (1.9) h

Quebec Province, Can. 51 (1.9) hThe answer shown illustrates the type of student response that was given full credit.

Content Area: Physical Science
Country Percent

Full CreditDescription: Describes one difference between solids and liquids.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

* The item was answered fully correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Grade 4: Achievement at the Intermediate 
International Benchmark 

Exhibit 2.23 presents the description of student achievement at the 
intermediate benchmark. At this benchmark, fourth-grade students 
could apply basic knowledge and understanding to practical situations 
in the sciences. In physical science, students showed some understand-
ing of familiar physical phenomena, states, and changes. For example, 
as illustrated by Example Item 5 in Exhibit 2.24, when presented with 
a diagram depicting four identical burning candles each covered by a 
glass container of different size, students recognized that the candle in 
the largest container will be the last to go out. Sixty-six percent of the 
fourth-grade students, on average, internationally, answered the ques-
tion correctly. Eighty percent or more answered correctly in Cyprus, 
Singapore, the Netherlands, and Hong Kong SAR.

In life science, the fourth-grade students demonstrated knowl-
edge of some basic facts related to human biology and health. For 
example, as shown in Example Item 6 in Exhibit 2.25, when shown 
a diagram depicting six different organisms (a human, a frog, a dog, a 
whale, a butterfl y, and a bird) students could classify them according 
to how they produce their young - those that give birth and those that 
lay eggs. Students correctly classifying all six organisms achieved full 
credit on this item, while those misclassifying no more than two earned 
partial credit. On average, internationally, 58 percent of fourth-grade 
students received full credit, with highest performance in Singapore 
(84%), the United States (76%), New Zealand (74%), the Netherlands 
(73%), and Australia (72%). 
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44
Intermediate International Benchmark – 475

Students can apply basic knowledge and understanding to practical situations in the sciences.
Students demonstrate knowledge of some basic facts about Earth’s features and processes
and the solar system. They recognize some basic information about human biology and
health and show some understanding of development and life cycles of organisms. They
know some basic facts about familiar physical phenomena, states, and changes. They apply
factual knowledge to practical situations, interpret pictorial diagrams, and combine
information to draw conclusions.

Students know some basic facts about Earth’s features and processes and the solar system. They can state
one difference between the Sun and the Moon and one difference between two previously named seasons.
They recognize the effect of rock hardness on abrasion and can recognize from its shape and size which
rock has been carried furthest down a river. They also recognize that most of Earth’s surface is covered by
water, and that the water in the ocean is salty. They know that fossils are found in rocks, and that minerals
come from rocks. Students recognize the effect of wind strength on a ribbon attached to a pole and can
state two different uses humans have for wood.

In life science, students demonstrate knowledge of some basic facts related to human biology and health.
For example, they recognize that a person’s hair type can be predicted by parental hair type, and that excess
food is stored as fat. They can state one thing that may happen to the body if not protected from the Sun.
Students demonstrate some knowledge of the diversity, structure and habitats of animal life. For example,
they recognize from pictorial diagrams the bird most likely to eat mammals, and the type of plants usually
found in a tropical rain forest. They show some understanding of development and life cycles of organisms,
including knowing that snakes shed their outer covering as they grow larger and classifying common
organisms into those that give birth and those that lay eggs. From a list of common items, students can
distinguish between living and non-living things. They can interpret from a food chain diagram that snakes
eat voles and that tadpoles eat plants. They know that trees make their own food using sunlight, and can
recognize from pictures of two types of seeds that they are scattered by the wind. They combine
information from a plan of a garden and a diagram showing plants and their light requirements to explain
why roses do not grow well under an oak tree.

Students show some understanding of familiar physical phenomena, states, and changes. They recognize
that all objects have mass and that copper is a good heat conductor. They can state two uses of electricity in
daily life. They recognize the state of a material from the shape it takes when transferred from a smaller to a
larger container. Students can state one way that water in ice and liquid forms is used by humans. They
recognize that salt water is a mixture, and can identify an object that is made of metal. They recognize that
soap bubbles contain air. They can infer the color of a white shirt under a blue light. They recall that plant
matter (apple core) will decay faster than other given substances. They can identify materials that burn, and
from diagrams of candles in sealed containers, can identify the candle in the largest container as the last to
go out.

Students apply factual knowledge to practical situations (e.g., recognize that excess food is stored as fat)
and demonstrate some ability to interpret information in pictorial diagrams to reason to a conclusion (e.g.,
interpreting diagrams showing rocks of different shapes and sizes to identify the rock carried furthest down
a river). They can also combine information from two sources to draw a conclusion (e.g., planning a
garden).

Summary

Exhibit 2.23: Description of TIMSS 2003 Intermediate International Benchmark (475) of 
Science Achievement
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Cyprus 81 (2.0) h

Singapore 81 (2.4) h

† Netherlands 81 (2.8) h

† Hong Kong, SAR 80 (2.0) h

Hungary 79 (2.6) h

Latvia 78 (2.4) h

Belgium (Flemish) 78 (2.3) h

Chinese Taipei 75 (2.1) h

Italy 74 (2.7) h

Slovenia 73 (3.9)
† United States 72 (1.8) h

1 Lithuania 71 (2.7)
† England 69 (3.4)

Norway 68 (2.7)
International Avg. 66 (0.6)
Russian Federation 66 (2.6)

† Australia 66 (3.1)
† Scotland 65 (2.6)

New Zealand 63 (2.9)
Moldova, Rep. of 61 (3.0)
Armenia 55 (3.0) i

Iran, Islamic Rep. of 52 (3.8) i

Japan 51 (3.0) i

Philippines 47 (2.9) i

Morocco 34 (3.5) i

Tunisia 30 (2.8) i

Benchmarking Participants
Indiana State, US 75 (3.1) h

Ontario Province, Can. 72 (3.3)
Quebec Province, Can. 67 (2.7)

Content Area: Physical Science
Country Percent

Full CreditDescription: Recognizes that a candle in the largest sealed container will be the last to go
out.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

TIMSS2003

Grade44SCIENCE Exhibit 2.24:  TIMSS 2003 Intermediate International Benchmark (475) of 
Science Achievement – Example Item 5
An Item That Students Reaching the Intermediate International Benchmark Are Likely to Answer Correctly*

* The item was answered correctly by a majority of students reaching this benchmark.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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Exhibit 2.25:  TIMSS 2003 Intermediate International Benchmark (475) of 
Science Achievement – Example Item 6
An Item That Students Reaching the Intermediate International Benchmark Are Likely to Answer Correctly*

* The item was answered fully correctly by a majority of students reaching this benchmark. 

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Singapore 84 (1.3) h

† United States 76 (1.1) h

New Zealand 74 (1.9) h

† Netherlands 73 (2.5) h

† Australia 72 (2.6) h

† England 67 (2.0) h

Japan 67 (1.8) h

Italy 64 (2.5) h

Belgium (Flemish) 63 (2.2) h

Russian Federation 63 (2.7) h

Latvia 62 (2.1) h

Hungary 62 (2.0) h

1 Lithuania 60 (1.9)
† Scotland 59 (2.1)

Norway 58 (1.7)
† Hong Kong, SAR 58 (2.3)

International Avg. 58 (0.4)
Cyprus 54 (2.1)
Chinese Taipei 53 (1.9) i

Slovenia 52 (2.4) i

Moldova, Rep. of 51 (2.3) i

Armenia 46 (2.8) i

Philippines 41 (2.4) i

Iran, Islamic Rep. of 35 (2.5) i

Morocco 23 (2.3) i

Tunisia 19 (1.5) i

Benchmarking Participants
Indiana State, US 80 (1.7) h

Ontario Province, Can. 70 (2.6) h

Quebec Province, Can. 67 (2.2) h

The answer shown illustrates the type of student response that was given full credit.

Content Area: Life Science
Country Percent

Full CreditDescription: Given a diagram of six organisms, classifies them into those that give birth and
those that lay eggs.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Grade 4: Achievement at the Low International Benchmark

As can be seen from the description presented in Exhibit 2.26, fourth-
grade students reaching the low international benchmark have some 
elementary knowledge of the earth, life, and physical sciences. As an 
example from life science (Example Item 7 in Exhibit 2.27), students 
could identify insects from a diagram by the presence of six legs. This 
item was answered correctly by most students (81 percent on average, 
internationally) and by more than 90 percent in Lithuania, Singapore, 
Japan, Italy, the Russian Federation, the United States, and Norway. 

Students reaching the low benchmark showed familiarity with 
everyday physical phenomena. For example, as shown in Example 
Item 8 in Exhibit 2.28, students recognized that the weight of an 
object is independent of its orientation on a weighing scale. Almost 
three-fourths (72%), on average, internationally, recognized that an 
object would weigh the same regardless of how it was placed on the 
scale. More than 80 percent of the fourth-grade students in Lithuania, 
Moldova, the Russian Federation, Slovenia, Chinese Taipei, and Latvia 
answered this question correctly.
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44
Low International Benchmark – 400

Students have some elementary knowledge of the earth, life, and physical sciences. Students
recognize simple facts presented in everyday language and context about Earth’s physical
features, the seasons, the solar system, human biology, and the development and
characteristics of animals and plants. They recognize facts about a range of familiar physical
phenomena – rainbows, magnets, electricity, boiling, floating, and dissolving. They interpret
labeled pictures and simple pictorial diagrams and provide short written responses to
questions requiring factual information.

Students know some elementary facts about Earth’s physical features, seasons, and the solar system. They
identify oxygen as the gas in the air needed for breathing, can explain why people should not drink water
directly from the oceans, and recognize the hottest of Earth’s layers. They know that the Sun is hotter than
the Earth, the Moon, or Mars, that the Earth moves around the Sun, and can state the names of two
seasons.

In life science, students demonstrate knowledge of some simple facts related to human biology. They
recognize that air enters the lungs, that washing hands prevents illness by removing germs, which teeth are
used for grinding, and that rice is edible and cotton is not. They also demonstrate some knowledge of
animal development and structure. For example, they recognize that tadpoles hatch from frogs’ eggs, that
the larval form of a butterfly, that fat layers help keep animals warm, and that birds sit on their eggs to
keep them warm. They recognize wings as being common to birds, bats, and butterflies, which foot
structure belongs to a bird that lives on water, and can identify insects by the presence of six legs. Given
lists of familiar animals, students can identify those that exhibit specified characteristics, such as eating only
plants, eating only animals, and not laying eggs. From pictorial diagrams, students identify an animal that
lives in the desert and the root as the plant part that takes in water. They can communicate an effect of
environmental change (temperature) on aquatic life.

Students are familiar with some everyday physical phenomena, for example, sunlight and rain are required
to produce rainbows, water changes into vapor during boiling, and sugar dissolves in water. From a
diagram, they can identify the heaviest floating object, and recognize that the weight of an object does not
depend on how it is placed on a scale. They recognize that magnets attract iron and that iron nails rust. In
addition, students recognize that an iron nail can complete an electrical circuit to allow a bulb to light, and
given diagrams showing a light bulb connected to a battery, recognize in which one the bulb will light.

Students interpret labeled pictures and simple diagrams (e.g., plant parts, stages of development of animals,
simple electrical circuit) and provide short written responses to questions requiring factual information (e.g.,
an example of temperature change on aquatic life).

Summary

Exhibit 2.26:  Description of TIMSS 2003 Low International Benchmark (400) of 
Science Achievement
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CHAPTER 2: PERFORMANCE AT INTERNATIONAL BENCHMARKS

Exhibit 2.27:  TIMSS 2003 Low International Benchmark (400) of 
Science Achievement – Example Item 7
An Item That Students Reaching the Low International Benchmark Are Likely to Answer Correctly*

1 Lithuania 94 (1.1) h

Singapore 92 (1.0) h

Japan 91 (1.1) h

Italy 91 (1.1) h

Russian Federation 91 (1.2) h

† United States 91 (0.8) h

Norway 90 (1.3) h

Chinese Taipei 89 (1.2) h

Belgium (Flemish) 89 (1.4) h

† Netherlands 89 (1.6) h

† Australia 88 (1.6) h

Hungary 86 (1.5) h

† England 86 (1.6) h

Cyprus 85 (1.7) h

New Zealand 85 (1.5) h

Moldova, Rep. of 85 (1.5) h

Latvia 84 (1.6) h

† Scotland 83 (1.5)
International Avg. 81 (0.3)

† Hong Kong, SAR 81 (1.5)
Slovenia 79 (1.7)
Iran, Islamic Rep. of 76 (2.0) i

Philippines 64 (2.0) i

Armenia 59 (2.7) i

Tunisia 49 (2.1) i

Morocco 35 (2.4) i

Benchmarking Participants
Indiana State, US 92 (1.6) h

Ontario Province, Can. 89 (1.4) h

Quebec Province, Can. 88 (1.3) h

Content Area: Life Science
Country Percent

Full CreditDescription: Given a diagram, recognizes insects by presence of six legs.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

* The item was answered correctly by a majority of students reaching this benchmark.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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TIMSS 2003 Low International Benchmark (400) of 
Science Achievement – Example Item 8
An Item That Students Reaching the Low International Benchmark Are Likely to Answer Correctly*

Exhibit 2.28:  

1 Lithuania 88 (1.4) h

Moldova, Rep. of 87 (1.7) h

Russian Federation 86 (1.5) h

Slovenia 85 (1.8) h

Chinese Taipei 85 (1.4) h

Latvia 84 (2.0) h

Singapore 79 (1.3) h

Hungary 79 (1.8) h

Italy 78 (2.0) h

† England 76 (1.7) h

Armenia 74 (2.6)
† Netherlands 74 (2.3)
† Australia 74 (2.3)

Belgium (Flemish) 73 (1.7)
† United States 73 (1.2)

International Avg. 72 (0.4)
Iran, Islamic Rep. of 72 (2.2)

† Hong Kong, SAR 69 (2.1)
† Scotland 68 (2.0) i

Japan 66 (2.0) i

New Zealand 66 (1.6) i

Cyprus 63 (2.3) i

Norway 54 (2.2) i

Morocco 54 (2.8) i

Philippines 52 (2.3) i

Tunisia 45 (2.3) i

Benchmarking Participants
Indiana State, US 78 (2.5) h

Ontario Province, Can. 68 (2.3)
Quebec Province, Can. 65 (2.1) i

Content Area: Physical Science
Country Percent

Full CreditDescription: Recognizes that the weight of an object does not change depending on its
orientation on a scale.

Country average significantly lower
than international average

Country average significantly higher
than international average

h

i

* The item was answered correctly by a majority of students reaching this benchmark.

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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What Issues Emerge from the Benchmark Descriptions?

At both grades, the benchmark descriptions and example items strongly 
suggest a gradation in achievement, from the top-performing students’ 
ability to grasp complex and abstract science concepts, apply knowledge 
to solve problems, and understand the fundamentals of scientifi c inves-
tigation to the lower-performing students’ recognition of basic facts and 
familiarity with everyday physical phenomena. Basic scientifi c inquiry 
skills were not demonstrated until the upper benchmarks, indicating 
that science curricula in many countries may not be placing much 
emphasis on scientifi c investigation at fourth or eighth grades.

In looking across the item-level results, it also is important 
to note the variation in performance across the topics covered. For 
example, on just the few items (16) presented in this chapter, there 
was a substantial range in performance for many countries. While some 
countries consistently registered high or low performance, and others 
had results consistently near the international average, a number of 
countries performed signifi cantly above the international average on at 
least one item, and signifi cantly below the international average on at 
least one item. Such results may refl ect intended differences in empha-
sis in national curricula. It is likely, however, that such results may be 
unintended, and the fi ndings will provide important information about 
strengths and weaknesses in intended or implemented curricula. At 
the very least, an in-depth examination of the TIMSS 2003 results may 
reveal aspects of curricula that merit further investigation.
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Chapter 3
Average Achievement 
in the Science Content Areas
Chapter 3 presents results by the major content areas in science to 
provide information about the possible effects of curricular variation 
on average achievement. Average performance is provided for fi ve 
content areas at the eighth grade: life science, chemistry, physics, earth 
science, and environmental science, and for three at the fourth grade: 
life science, physical science, and earth science. Relative achievement 
is shown among the content areas for each country and results are 
presented by gender. Trends from 1999 are shown for the eighth grade 
(insuffi cient items are available from 1995 to report trends within 
content areas).

The TIMSS 2003 science assessments at the eighth and fourth 
grades were designed to allow as fair comparisons as possible among 
participating countries. Considerable effort was devoted to updating 
the science framework newly published in the TIMSS Assessment Frame-
works and Specifi cations 2003.1 IEA gratefully acknowledges the generous 
support of the US National Science Foundation in helping to fund this 
work, which took about two years, including a special international 
expert panel, iterative reviews by the NRCs, and a curriculum ques-
tionnaire completed by the countries. The effort focused on specifying 

1 Mullis, I.V.S., Martin, M.O., Smith, T.A., Garden, R.A., Gregory, K.D., Gonzalez, E.J., Chrostowski, S..J, and O’Connor, 
K.M. (2003), TIMSS Assessment Frameworks and Specifi cations 2003 (2nd Edition), Chestnut Hill, MA: Boston College. 
Please see Appendix A for more information about the framework and test development process. 
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the particular topics and subtopics to be assessed at each grade within 
each content area. Following on the framework development, also with 
additional funding from the US National Science Foundation, an enor-
mous, collaborative test development effort involving the participating 
countries occurred at both grades to refl ect the framework and its new 
emphasis on problem solving and inquiry. Nevertheless, curriculum 
data collected as part of TIMSS2 indicate differences in the grade level 
at which particular topics are introduced and in the teaching emphases 
given some topics. In addition, within countries there can be variation 
among teachers in the relative emphasis given particular topics. 

The TIMSS 2003 science tests were designed to enable reporting 
by fi ve content areas in accordance with the TIMSS science framework. 
These areas, with their main topics, are:

Life science

1. Types, characteristics, and classifi cation of living things 

2. Structure, function, and life processes in organisms

3. Cells and their functions 

4. Development and life cycles of organisms 

5. Reproduction and heredity 

6. Diversity, adaptation, and natural selection 

7. Ecosystems 

8. Human health. 

 At grade 4, cells and their functions is not included.

Chemistry

1. Classifi cation and composition of matter 

2. Particulate structure of matter 

3. Properties and uses of water 

2 Chapter 5 contains information about the offi cial curriculum in each country as well as teachers’ reports about the topics students have been 
taught. Appendix C provides an analysis of the match between the test and curriculum in different TIMSS 2003 countries and the effect of 
this match on the results.
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4. Acids and bases 

5. Chemical change. 

 At grade 4, chemistry is not reported separately, but combined with 
physics as physical science. At this grade level, the particulate struc-
ture of matter and acids and bases are not included.

Physics

1. Physical states and changes in matter 

2. Energy types, sources, and conversions 

3. Heat and temperature

4. Light 

5. Sound and vibration 

6. Electricity and magnetism 

7. Forces and motion. 

 At grade 4, physics is not reported separately, but combined with 
chemistry as physical science. At this grade level, sound and vibra-
tion is not included.

Earth science

1. Earth’s structure and physical features

2. Earth’s processes, cycles, and history

3. Earth in the solar system and the universe.

Environmental science

1. Changes in population 

2. Use and conservation of natural resources 

3. C hanges in environments. 
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Environmental science is not assessed at grade 4. However, there were 
a few items in the fourth-grade assessment that addressed the use and 
conservation of natural resources and changes in environments. These 
were reported as part of life science.

How Does Achievement Differ Across Science Content Areas?

Exhibit 3.1 presents average achievement in each of the fi ve science 
content areas at the eighth grade and in the three content areas at the 
fourth grade. Countries are displayed in alphabetical order, and symbols 
indicate whether a country’s performance is statistically signifi cantly 
above or below the international average. To provide a basis of com-
parison for the performance of each country in each content area, the 
international average for each content area was scaled to be 474, the 
same as the overall international average.

At both grades, the countries scoring highest in the overall 
science assessment tended also to be the highest-scoring countries 
(though not always in the same rank order) in each of the major 
content areas. Correspondingly, countries scoring lowest on the overall 
test tended to have low average performance across all content areas. 

At the eighth grade, the differences in average achievement 
between the highest- and lowest-performing countries were greatest for 
physics (340 scale-score points), next for life science (319), then earth 
science (311), chemistry (308), and environmental science (307). In con-
trast to the consistency in performance across content areas displayed by 
the higher- and lower-performing countries overall, performance varied 
substantially for some middle-performing countries. For example, Bul-
garia performed signifi cantly above the international average in physics 
and earth science, below average in environmental science, and about 
the international average in life science and chemistry. 

At the fourth grade with fewer and less variable countries, the 
differences in achievement within the content areas were smaller 
between the highest- and lowest-performing countries. The largest 
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Grade
SCIENCE 
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Armenia 453 (3.3) i 466 (4.2) i 479 (3.2) 460 (3.7) i 417 (4.4) i

Australia 532 (3.8) h 506 (3.8) h 521 (3.7) h 531 (4.2) h 536 (3.4) h

Bahrain 445 (1.9) i 441 (2.6) i 443 (2.0) i 440 (2.4) i 439 (3.1) i

Belgium (Flemish) 526 (2.4) h 503 (2.0) h 514 (2.5) h 508 (2.5) h 523 (2.7) h

Botswana 370 (2.7) i 348 (3.1) i 371 (3.2) i 361 (3.1) i 381 (3.3) i

Bulgaria 474 (5.2) 482 (5.7) 485 (5.0) h 491 (4.9) h 464 (5.0) i

Chile 427 (2.7) i 405 (3.3) i 401 (3.1) i 435 (3.1) i 436 (2.9) i

Chinese Taipei 563 (3.1) h 584 (4.0) h 569 (3.3) h 548 (3.1) h 560 (3.1) h

Cyprus 437 (2.2) i 443 (2.6) i 450 (1.7) i 447 (2.1) i 441 (2.3) i

Egypt 425 (3.7) i 442 (3.8) i 414 (4.1) i 403 (4.4) i 430 (4.0) i

Estonia 547 (2.4) h 552 (2.1) h 544 (2.4) h 558 (2.9) h 540 (2.2) h

Ghana 256 (5.6) i 276 (6.6) i 239 (5.4) i 254 (5.6) i 267 (6.2) i

† Hong Kong, SAR 551 (2.9) h 542 (2.6) h 555 (2.8) h 549 (2.9) h 555 (2.6) h

Hungary 536 (2.7) h 560 (3.1) h 536 (2.7) h 537 (3.1) h 528 (2.9) h

1 Indonesia 424 (3.9) i 391 (3.8) i 430 (4.0) i 431 (3.8) i 454 (3.4) i

Iran, Islamic Rep. of 447 (2.6) i 445 (2.7) i 445 (3.0) i 468 (2.9) i 487 (2.1) h

2 Israel 491 (3.0) h 499 (3.4) h 484 (2.9) h 485 (3.0) h 486 (2.9) h

Italy 498 (3.2) h 487 (3.3) h 470 (3.2) 513 (3.2) h 497 (3.0) h

Japan 549 (2.0) h 552 (2.1) h 564 (1.9) h 530 (2.1) h 537 (2.0) h

Jordan 475 (4.0) 478 (4.4) 465 (3.8) i 472 (4.0) 492 (3.2) h

¿ Korea, Rep. of 558 (1.6) h 529 (2.5) h 579 (1.6) h 540 (1.9) h 544 (1.4) h

Latvia 511 (2.5) h 514 (3.2) h 512 (2.4) h 514 (2.8) h 508 (3.3) h

Lebanon 360 (5.0) i 433 (4.9) i 419 (4.0) i 395 (4.0) i 374 (5.1) i

1 Lithuania 517 (2.4) h 534 (2.3) h 519 (2.7) h 512 (2.7) h 507 (2.0) h

2 Macedonia, Rep. of 448 (3.8) i 467 (3.9) i 458 (3.1) i 440 (4.3) i 442 (3.7) i

Malaysia 504 (3.7) h 514 (3.8) h 519 (3.6) h 502 (3.8) h 513 (3.2) h

Moldova, Rep. of 466 (3.7) i 479 (3.9) 479 (3.7) 475 (4.0) 454 (3.8) i

1 ‡ Morocco 390 (2.6) i 402 (2.7) i 410 (2.7) i 397 (3.4) i 396 (3.3) i

† Netherlands 536 (3.3) h 514 (2.6) h 538 (3.4) h 534 (3.2) h 539 (2.8) h

New Zealand 523 (5.1) h 501 (5.6) h 515 (4.7) h 525 (4.8) h 525 (3.9) h

Norway 496 (2.5) h 485 (3.0) h 488 (2.6) h 517 (2.7) h 496 (2.2) h

Palestinian Nat'l Auth. 435 (3.6) i 444 (3.9) i 432 (3.6) i 439 (3.0) i 444 (3.7) i

Philippines 387 (5.8) i 342 (6.1) i 380 (4.7) i 377 (5.7) i 403 (5.4) i

Romania 471 (4.8) 474 (4.9) 473 (4.1) 469 (5.2) 472 (4.7)
Russian Federation 514 (3.3) h 527 (4.0) h 511 (3.4) h 518 (3.3) h 491 (3.2) h

Saudi Arabia 412 (3.9) i 382 (4.8) i 394 (3.9) i 394 (4.0) i 410 (3.8) i

† Scotland 512 (3.3) h 499 (3.2) h 515 (3.0) h 515 (3.8) h 511 (3.5) h

Serbia 468 (2.6) i 474 (3.2) 471 (2.6) 471 (3.0) 457 (2.4) i

Singapore 569 (4.0) h 582 (4.2) h 579 (3.4) h 549 (3.9) h 568 (3.8) h

Slovak Republic 514 (2.9) h 519 (3.6) h 519 (2.9) h 523 (3.3) h 509 (2.8) h

Slovenia 521 (2.2) h 532 (2.6) h 509 (1.8) h 523 (2.2) h 515 (2.2) h

South Africa 250 (6.0) i 285 (5.9) i 244 (6.2) i 247 (6.3) i 261 (6.6) i

Sweden 528 (2.7) h 526 (2.6) h 525 (2.9) h 532 (3.3) h 499 (2.6) h

Tunisia 417 (2.0) i 413 (2.5) i 386 (2.5) i 408 (2.0) i 436 (2.2) i

‡ United States 537 (3.0) h 513 (3.2) h 515 (2.9) h 532 (2.9) h 533 (2.9) h

¶ England 543 (3.9) h 527 (4.2) h 545 (3.5) h 544 (4.1) h 540 (4.2) h

International Avg. 474 (0.5) 474 (0.5) 474 (0.5) 474 (0.5) 474 (0.5)
Benchmarking Participants

Basque Country, Spain 492 (2.6) h 472 (3.1) 483 (3.4) h 506 (2.9) h 494 (2.7) h

Indiana State, US 540 (4.5) h 516 (5.4) h 516 (4.4) h 536 (5.2) h 538 (4.0) h

Ontario Province, Can. 537 (2.9) h 507 (3.0) h 530 (3.1) h 533 (3.2) h 542 (2.4) h

Quebec Province, Can. 525 (3.2) h 517 (2.8) h 524 (2.6) h 550 (2.8) h 531 (2.9) h

Chemistry PhysicsLife Science Earth Science Environmental
Science

Average Scale Scores for Science Content Areas

Countries

Country average significantly higher than
international averageh

i
Country average significantly lower than
international average

1

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

88Exhibit 3.1:   Average Achievement in Science Content Areas
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Grade
SCIENCE 

Armenia 435 (4.4) i 429 (4.3) i 450 (3.6) i

† Australia 523 (3.8) h 518 (3.9) h 518 (4.1) h

Belgium (Flemish) 524 (1.7) h 507 (2.3) h 522 (1.7) h

Chinese Taipei 540 (1.6) h 554 (2.0) h 559 (2.6) h

Cyprus 482 (2.1) i 479 (2.3) i 487 (2.5)
† England 532 (3.1) h 546 (3.2) h 535 (3.5) h

† Hong Kong, SAR 535 (2.6) h 548 (2.7) h 536 (2.7) h

Hungary 536 (2.5) h 526 (2.7) h 526 (3.7) h

Iran, Islamic Rep. of 424 (4.6) i 419 (4.5) i 428 (3.0) i

Italy 521 (3.5) h 512 (3.5) h 519 (3.7) h

Japan 530 (1.3) h 557 (1.7) h 535 (1.9) h

Latvia 531 (2.3) h 532 (2.6) h 534 (2.9) h

1 Lithuania 516 (2.0) h 512 (2.5) h 503 (3.2) h

Moldova, Rep. of 504 (3.9) h 489 (3.9) 505 (4.9) h

Morocco 300 (6.1) i 308 (7.0) i 311 (6.1) i

† Netherlands 547 (1.8) h 505 (1.9) h 503 (2.3) h

New Zealand 520 (2.3) h 516 (2.3) h 522 (2.3) h

Norway 480 (2.2) i 456 (2.3) i 473 (2.8) i

Philippines 330 (9.0) i 343 (9.6) i 324 (9.2) i

Russian Federation 526 (4.7) h 527 (5.2) h 527 (6.0) h

† Scotland 506 (3.1) h 503 (2.6) h 498 (2.6) h

Singapore 558 (5.0) h 577 (5.9) h 538 (5.2) h

Slovenia 489 (2.9) 497 (2.3) h 490 (2.7)
Tunisia 290 (5.9) i 324 (5.3) i 336 (4.8) i

† United States 537 (2.2) h 531 (2.3) h 535 (2.5) h

International Avg. 489 (0.7) 489 (0.8) 489 (0.8)
Benchmarking Participants

Indiana State, US 554 (2.9) h 546 (3.5) h 552 (3.6) h

Ontario Province, Can. 541 (3.6) h 537 (3.5) h 539 (3.8) h

Quebec Province, Can. 503 (2.2) h 497 (2.4) h 507 (2.7) h

Physical
Science Earth ScienceLife Science

Average Scale Scores for Science
Content Areas

Countries

Country average significantly higher than
international averageh

i
Country average significantly lower than
international average

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

44Average Achievement in Science Content AreasExhibit 3.1 
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difference – 269 scale-score points – was in physical science. For the 
other two content areas, the differences were 268 for life science, and 
248 for earth science. 

In Appendix B, Exhibits B.1 through B.5 for the eighth grade and 
Exhibits B.6 through B.8 for the fourth grade compare average achieve-
ment among individual countries for each of the content areas, respec-
tively. The exhibits show whether or not the differences in average 
achievement between pairs of countries are statistically signifi cant.

In Which Content Areas Are Countries Relatively Strong 
or Weak?

To highlight relative strengths and weaknesses within each country, 
Exhibit 3.2 profi les the relative average achievement in science content 
areas within each country at the eighth and fourth grades. For each 
country, Exhibit 3.2 displays the difference between average perfor-
mance in each content area and average performance overall. The 
profi les reveal that at the eighth grade, many countries performed 
relatively better or worse in one or more content areas than they did 
overall. For example, it can be seen that Armenia performed relatively 
worse in environmental science than in the other four content areas. 
With just three content areas at the fourth grade, there also were fewer 
performance differences between the content areas. One example, 
however, is the Netherlands, which performed relatively better in life 
science than in physical science or earth science. 

Differences in relative performance may be related to one or 
more factors, such as emphases in intended curricula or widely used 
textbooks, strengths or weaknesses in curriculum implementation, and 
the grade level at which topics are introduced. Differences in the match 
between the implemented curriculum and content measured by the 
test may also be a factor.

The profiles of relative performance reveal more variation 
across the content areas in some countries than in others. Average 
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achievement across content areas showed considerable variation in 
some countries. For example, at the eighth grade, variation of 60 or 
more scale-score points (one area at least 30 above and one 30 below) 
was found in Lebanon, the Philippines, and Indonesia. On the other 
hand, there were only a small number of scale points of difference 
between highest and lowest content area means in some countries at 
the eighth grade, with good examples being Latvia, Romania, Bahrain, 
and Cyprus. For the latter group of countries, the TIMSS 2003 data 
indicate a greater balance in science content covered through the 
grades. At the fourth grade, no countries had differences as large as 
60 points, even though several had a particular strength or weakness. 
Generally, countries had comparable levels of performance across the 
three fourth-grade content areas. 
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Grade
SCIENCE 
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† 1

2

¿

Difference from Country's Own Average
of Science Content Area Scale Scores

Armenia Australia Bahrain

Belgium (Flemish) Botswana Bulgaria

Chile Chinese Taipei Cyprus

Egypt Estonia Ghana

Hong Kong, SAR Hungary Indonesia

Iran, Islamic Rep. of Israel Italy

Japan Jordan Korea, Rep. of

Average and 95%
confidence interval (±2SE)
for content area

Country's average of
science content area scale
scores (set to 0)
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† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

Exhibit 3.2:  Profi les of Within-Country Relative Performance in Science Content Areas 
(Continued…) 88
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TIMSS2003

Grade88SCIENCE 

1

2

‡1 †

† 1

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

Profi les of Within-Country Relative Performance in Science Content Areas 
(…Continued)

Exhibit 3.2:   
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Grade
SCIENCE 
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‡

¶

Quebec Province, Can.

Basque Country, Spain Indiana State, US Ontario Province, Can.

England
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Average and 95%
confidence interval (±2SE)
for content area

Country's average of
science content area
scale scores (set to 0)

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).
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Grade
SCIENCE 

†

†

†

1

†

†

Netherlands New Zealand Norway

Philippines Russian Federation Scotland

Italy Japan Latvia
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Average and 95%
confidence interval (±2SE)
for content area

Country's average of
science content area
scale scores (set to 0)

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).
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44

† United States

Difference from Country’s Own Average
of Science Content Area Scale Scores

Singapore Slovenia Tunisia
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Average and 95%
confidence interval (±2SE)
for content area

Country's average of
science content area
scale scores (set to 0)

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9). 
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What Are the Gender Differences in Achievement for 
the Content Areas?

Exhibit 3.3 displays average achievement in science content areas by 
gender for the eighth and fourth grades. Perhaps not surprising in 
view of the gender differences favoring boys in overall science eighth-
grade achievement described in chapter 1, boys outperformed girls on 
average in four of the fi ve content areas at this grade level. The most 
striking results were the large number of signifi cant differences favoring 
boys in earth science and in physics.3 In earth science, boys had higher 
average achievement than the girls in 34 countries and all four bench-
marking participants whereas the girls had higher achievement in only 
2 countries. On average internationally, the boys had an advantage of 
16 points. In physics, boys had higher average achievement than the 
girls in 30 countries and 4 benchmarking participants compared to the 
girls having higher achievement in only 4 countries. The overall dif-
ference was 12 points higher for boys, on average. In environmental 
science, with a 4-point advantage on average, boys performed signifi -
cantly higher in 20 countries and 2 benchmarking entities and girls in 
7 countries. Although there was no difference in average performance 
in chemistry, boys performed better than girls in 12 countries and all 4 
benchmarking participants whereas girls did better in just 8 countries. 
The most even gender balance was in life science, where girls outper-
formed boys by 3 points on average, and had higher average achieve-
ment in about the same number of countries – girls outperformed 
boys in 13 countries; boys outperformed girls in 12 countries. For each 
TIMSS assessment, examining item statistics to detect any gender bias 
is an important stage of item selection. It is therefore reasonable to 
assume that where signifi cant differences do occur, they result from 
differences in performance rather than problem situations favoring one 
gender or the other. 

At the fourth grade, gender differences in science content areas 
were much less pronounced, and there was a more even balance 
between boys’ and girls’ achievement levels. In both life science and 

3 The results for TIMSS 2003 show many more signifi cant differences than TIMSS 1999 because a Bonferroni correction was applied in 1999 
across countries leading to extremely conservative estimates given the large number of countries.
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physical science, girls had signifi cantly higher achievement than boys 
(4 points in life science and 2 points in physical science). Girls per-
formed better in life science than boys in 7 countries, whereas boys 
performed better in only one. In physical science, girls performed better 
than boys in six countries, and boys performed better in four countries. 
In earth science, however, the boy-girl difference was reversed, with 
boys having slightly higher average achievement overall (a 2-point dif-
ference). Boys performed better than girls in 9 countries, whereas girls 
performed better in 4 countries. 

In some respects, the patterns in the performance of girls and 
boys found in TIMSS 2003 are consistent with previous IEA science 
assessments. Girls tended to perform about the same as boys in life 
science in both previous TIMSS assessments and the Second Interna-
tional Science Study (SISS),4 while boys were markedly stronger in 
earth science and physics in previous studies.

4 Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Gregory, K.D., Smith, T.A., Chrostowki, S.J., Garden, R.A., and O’Connor, K.M. (2000), TIMSS 
1999 International Science Report: Findings from IEA’s Repeat of the Third International Mathematics and Science Study at the Eighth Grade, 
Chestnut Hill: MA: Boston College; Beaton, A.E., Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Smith, T.A., and Kelly, D.L. (1996), Science 
Achievement in the Middle School Years: IEA’s Third International Mathematics and Science Study (TIMSS), Chestnut Hill, MA: Boston College; 
Postlethwaite, T.N. and Wiley, D.E. (1992), The IEA Study of Science II: Science Achievement in Twenty-Three Countries, New York: Pergamon 
Press. 
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Grade88SCIENCE 

Armenia 462 (4.1) h 444 (3.1) 474 (5.0) h 456 (4.1) 481 (3.9) 478 (3.3)
Australia 527 (4.6) 538 (4.5) 498 (5.1) 515 (4.9) h 510 (4.5) 532 (4.5) h

Bahrain 465 (2.8) h 424 (2.8) 458 (5.0) h 424 (2.3) 454 (2.8) h 432 (2.7)
Belgium (Flemish) 521 (3.3) 532 (3.3) h 497 (3.0) 509 (3.5) h 501 (3.0) 528 (3.1) h

Botswana 374 (3.0) h 366 (3.3) 350 (3.5) 346 (3.8) 361 (3.6) 382 (3.6) h

Bulgaria 472 (6.1) 477 (5.2) 476 (7.2) 488 (5.7) h 474 (5.6) 495 (5.4) h

Chile 419 (3.0) 434 (3.5) h 394 (4.2) 415 (4.0) h 382 (3.4) 418 (3.6) h

Chinese Taipei 563 (3.6) 562 (3.4) 589 (4.3) h 579 (4.6) 568 (3.6) 571 (3.8)
Cyprus 448 (2.9) h 427 (3.2) 446 (3.2) h 439 (2.9) 448 (2.2) 451 (2.3)
Egypt 429 (4.6) 422 (5.2) 442 (4.6) 441 (6.0) 412 (4.7) 415 (6.1)
Estonia 543 (2.8) 550 (2.9) h 552 (2.4) 551 (2.8) 551 (3.3) h 538 (2.3)
Ghana 240 (7.1) 269 (6.1) h 267 (7.4) 283 (7.9) h 213 (7.0) 260 (6.9) h

† Hong Kong, SAR 550 (3.2) 552 (3.7) 541 (3.2) 543 (3.4) 549 (3.6) 561 (3.6) h

Hungary 531 (3.4) 542 (3.2) h 551 (3.4) 569 (3.7) h 522 (3.5) 551 (3.3) h

1 Indonesia 422 (4.0) 425 (4.3) 393 (4.3) 389 (4.4) 417 (4.2) 443 (4.6) h

Iran, Islamic Rep. of 454 (4.5) h 442 (3.5) 449 (5.4) 442 (4.5) 440 (4.6) 449 (4.2)
2 Israel 486 (3.3) 497 (4.2) h 496 (4.3) 503 (4.1) 475 (3.3) 494 (3.9) h

Italy 496 (3.1) 499 (4.1) 486 (3.4) 487 (4.2) 459 (3.0) 481 (3.8) h

Japan 547 (3.1) 551 (3.0) 549 (3.8) 555 (2.4) 560 (3.3) 568 (2.9)
Jordan 493 (4.8) h 458 (5.3) 496 (5.2) h 460 (6.2) 474 (4.8) h 457 (5.5)

¿ Korea, Rep. of 555 (1.9) 562 (2.1) h 527 (3.0) 531 (2.8) 575 (2.7) 582 (1.8) h

Latvia 515 (3.0) h 508 (2.8) 513 (5.0) 514 (4.9) 503 (3.1) 520 (2.9) h

Lebanon 366 (5.6) h 352 (6.4) 436 (5.6) 430 (5.9) 413 (4.6) 426 (5.4) h

1 Lithuania 518 (2.9) 515 (2.9) 531 (2.8) 537 (3.3) 515 (2.7) 523 (3.2) h

2 Macedonia, Rep. of 460 (4.1) h 436 (4.5) 475 (4.2) h 459 (4.5) 457 (3.5) 458 (3.7)
Malaysia 504 (4.3) 504 (4.2) 513 (4.9) 514 (4.9) 512 (4.3) 527 (3.9) h

Moldova, Rep. of 475 (4.2) h 456 (3.9) 482 (4.5) 475 (4.6) 479 (4.1) 478 (4.1)
1 ‡ Morocco 388 (3.8) 392 (3.4) 399 (3.8) 405 (3.6) 400 (3.3) 422 (3.9) h

† Netherlands 534 (3.4) 539 (4.7) 510 (3.3) 519 (3.4) h 529 (3.8) 548 (3.8) h

New Zealand 525 (5.1) 521 (6.8) 496 (5.7) 506 (7.3) 512 (4.7) 519 (5.9)
Norway 497 (2.6) 494 (3.1) 479 (3.4) 490 (3.5) h 483 (2.9) 492 (3.1) h

Palestinian Nat'l Auth. 443 (3.7) h 426 (6.0) 454 (3.9) h 433 (6.7) 436 (4.1) 427 (5.6)
Philippines 395 (5.9) h 377 (6.5) 348 (6.2) 334 (8.2) 377 (4.9) 385 (5.3) h

Romania 473 (5.3) 470 (4.9) 477 (5.4) 471 (5.3) 465 (4.5) 481 (4.2) h

Russian Federation 515 (3.6) 513 (3.8) 526 (4.4) 529 (4.4) 502 (3.8) 520 (3.8) h

Saudi Arabia 419 (6.7) 406 (4.8) 398 (8.9) h 370 (6.1) 405 (7.2) h 385 (4.9)
† Scotland 511 (4.1) 514 (3.7) 497 (4.2) 501 (3.4) 509 (4.0) 521 (3.4) h

Serbia 468 (3.2) 469 (3.3) 477 (4.2) 471 (4.2) 463 (3.5) 478 (2.6) h

Singapore 571 (3.7) 566 (4.8) 584 (4.0) 581 (5.1) 578 (3.4) 579 (4.0)
Slovak Republic 512 (3.6) 515 (3.1) 514 (4.5) 524 (3.6) h 506 (3.3) 531 (3.2) h

Slovenia 522 (2.8) 519 (3.6) 531 (3.7) 533 (2.8) 502 (2.4) 515 (2.5) h

South Africa 249 (6.8) 249 (7.0) 282 (6.6) 287 (6.4) 237 (7.3) 251 (7.4)
Sweden 531 (3.2) h 524 (2.9) 524 (3.1) 528 (2.8) 517 (3.5) 532 (2.9) h

Tunisia 412 (2.2) 423 (2.4) h 405 (2.5) 422 (3.3) h 371 (2.9) 402 (3.2) h

‡ United States 534 (3.2) 540 (3.3) h 506 (3.4) 519 (3.5) h 509 (3.5) 523 (3.0) h

¶ England 545 (4.3) 541 (5.2) 521 (5.3) 533 (5.1) h 537 (4.1) 552 (4.6) h

International Avg. 476 (0.6) h 473 (0.6) 474 (0.6) 474 (0.6) 468 (0.6) 480 (0.6) h

Benchmarking Participants
Basque Country, Spain 490 (3.2) 494 (3.5) 466 (3.4) 478 (4.7) h 474 (4.1) 492 (3.5) h

Indiana State, US 534 (4.7) 545 (5.1) h 508 (5.1) 525 (6.7) h 505 (4.6) 526 (5.4) h

Ontario Province, Can. 533 (3.3) 542 (3.5) h 501 (3.3) 514 (3.6) h 524 (3.4) 536 (3.7) h

Quebec Province, Can. 520 (3.9) 530 (3.6) h 511 (3.4) 523 (3.0) h 514 (2.8) 534 (3.5) h

Boys

Physics

Average Scale Scores for Science Content Areas

Boys GirlsBoys GirlsGirls

Countries Life Science Chemistry

Significantly
higher than
other gender

h

1

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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Grade
SCIENCE 
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Armenia 464 (4.2) h 455 (3.8) 425 (5.1) h 408 (4.3)
Australia 516 (4.8) 547 (4.9) h 528 (4.4) 543 (4.0) h

Bahrain 445 (1.9) 436 (4.6) 452 (2.7) h 425 (5.6)
Belgium (Flemish) 494 (2.9) 525 (3.8) h 512 (3.4) 536 (3.5) h

Botswana 354 (4.7) 367 (4.1) h 385 (3.5) h 376 (4.1)
Bulgaria 477 (5.7) 503 (5.3) h 455 (6.4) 471 (4.9) h

Chile 413 (3.4) 455 (3.5) h 424 (3.0) 446 (3.8) h

Chinese Taipei 542 (3.2) 554 (3.9) h 561 (3.5) 558 (3.2)
Cyprus 442 (2.8) 452 (3.3) h 442 (2.8) 439 (3.0)
Egypt 397 (4.7) 409 (6.9) 435 (5.0) 426 (5.4)
Estonia 560 (4.4) 556 (3.2) 540 (2.7) 539 (2.7)
Ghana 230 (7.0) 274 (6.9) h 256 (6.7) 276 (7.1) h

† Hong Kong, SAR 539 (3.4) 558 (3.5) h 554 (3.0) 557 (3.6)
Hungary 520 (3.7) 555 (4.3) h 515 (3.4) 541 (3.4) h

1 Indonesia 424 (4.2) 438 (4.2) h 451 (4.1) 457 (4.0)
Iran, Islamic Rep. of 464 (4.2) 470 (4.1) 488 (3.1) 486 (3.1)

2 Israel 475 (3.2) 496 (3.9) h 476 (2.7) 497 (4.6) h

Italy 504 (3.1) 523 (4.2) h 494 (3.3) 500 (3.9)
Japan 524 (3.4) 536 (2.9) h 533 (2.8) 540 (2.9)
Jordan 479 (4.2) h 466 (5.5) 507 (4.1) h 479 (4.7)

¿ Korea, Rep. of 527 (2.0) 552 (2.4) h 538 (2.0) 548 (1.7) h

Latvia 504 (3.5) 524 (2.9) h 503 (3.4) 513 (4.0) h

Lebanon 389 (5.0) 402 (4.8) h 371 (6.2) 379 (7.0)
1 Lithuania 504 (3.4) 520 (3.1) h 504 (2.6) 509 (2.6)
2 Macedonia, Rep. of 438 (6.1) 443 (4.8) 443 (4.7) 442 (4.2)

Malaysia 494 (4.6) 510 (3.9) h 509 (3.6) 516 (3.8)
Moldova, Rep. of 474 (4.6) 475 (4.0) 461 (4.4) h 446 (4.5)

1 ‡ Morocco 389 (4.6) 406 (3.6) h 394 (4.5) 401 (4.0)
† Netherlands 523 (3.3) 545 (4.1) h 529 (3.8) 548 (3.5) h

New Zealand 514 (5.1) 537 (6.3) h 519 (3.7) 532 (5.5) h

Norway 506 (2.4) 527 (3.9) h 494 (2.6) 498 (2.9)
Palestinian Nat'l Auth. 441 (3.4) 436 (4.5) 454 (3.9) h 432 (6.0)
Philippines 376 (6.0) 377 (7.4) 410 (5.4) h 394 (6.0)
Romania 461 (5.6) 477 (5.7) h 469 (5.0) 475 (5.1)
Russian Federation 508 (3.6) 527 (3.7) h 486 (3.6) 496 (3.9) h

Saudi Arabia 400 (6.5) 389 (5.6) 417 (5.7) 405 (5.2)
† Scotland 503 (4.9) 527 (3.6) h 505 (4.1) 517 (3.6) h

Serbia 463 (3.5) 480 (3.2) h 453 (3.2) 461 (2.6) h

Singapore 542 (4.1) 556 (4.4) h 566 (3.7) 569 (4.5)
Slovak Republic 508 (4.9) 537 (3.7) h 498 (3.6) 518 (2.8) h

Slovenia 515 (3.3) 532 (3.4) h 512 (3.1) 519 (2.4) h

South Africa 245 (6.9) 248 (7.5) 260 (8.4) 260 (7.7)
Sweden 525 (3.5) 539 (4.3) h 494 (3.0) 505 (2.8) h

Tunisia 391 (2.3) 426 (2.3) h 427 (2.5) 445 (2.9) h

‡ United States 519 (3.2) 546 (3.1) h 527 (3.4) 539 (3.1) h

¶ England 535 (5.2) 553 (5.3) h 532 (4.5) 547 (5.1) h

International Avg. 466 (0.6) 482 (0.6) h 472 (0.6) 476 (0.6) h

Benchmarking Participants
Basque Country, Spain 497 (3.0) 516 (3.4) h 490 (3.5) 497 (3.6)
Indiana State, US 523 (5.5) 549 (5.4) h 530 (4.5) 545 (4.7) h

Ontario Province, Can. 522 (3.3) 544 (3.7) h 538 (3.2) 545 (3.1)
Quebec Province, Can. 539 (3.6) 562 (3.1) h 523 (3.9) 540 (2.9) h

Average Scale Scores for Science Content Areas

Boys GirlsGirls Boys

Countries Earth Science Environmental Science

Significantly
higher than
other gender

h

1

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

‡ Nearly satisfi ed guidelines for sample participation rates only after replacement schools were 
included (see Exhibit A.9). 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9). 

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

2 National Defi ned Population covers less than 90% of National Desired Population (see Exhibit A.6).

¿ Korea tested the same cohort of students as other countries, but later in 2003, at the beginning of 
the next school year.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Exhibit 3.3:   Average Achievement in Science Content Areas by Gender 88
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Grade
SCIENCE 

Armenia 443 (4.5) h 428 (5.0) 430 (4.5) 428 (4.9) 455 (3.9) h 445 (4.1)

† Australia 527 (3.5) h 520 (4.9) 518 (3.8) 518 (5.1) 519 (4.0) 518 (5.7)

Belgium (Flemish) 523 (1.9) 524 (2.3) 507 (2.6) 507 (2.5) 521 (2.2) 524 (2.4)

Chinese Taipei 539 (1.6) 542 (2.0) 551 (2.2) 557 (2.6) h 553 (2.9) 565 (2.8) h

Cyprus 479 (2.7) 485 (2.7) 475 (2.5) 483 (3.0) h 485 (2.6) 489 (3.0)

† England 532 (3.0) 531 (3.8) 549 (3.3) 544 (4.1) 535 (3.8) 536 (4.2)

† Hong Kong, SAR 536 (2.8) 533 (2.7) 551 (3.2) h 544 (2.8) 537 (3.4) 536 (3.0)

Hungary 537 (3.2) 536 (2.8) 522 (3.5) 530 (3.2) 520 (5.0) 531 (4.1) h

Iran, Islamic Rep. of 437 (6.6) h 415 (5.3) 432 (7.4) h 410 (5.2) 437 (5.2) h 423 (3.7)

Italy 521 (3.9) 521 (3.7) 510 (4.1) 513 (3.6) 514 (4.5) 523 (3.6) h

Japan 529 (2.0) 530 (2.0) 557 (2.2) 557 (2.4) 530 (2.5) 539 (2.3) h

Latvia 535 (2.4) h 527 (2.9) 536 (3.1) h 528 (3.1) 534 (3.4) 534 (3.3)

1 Lithuania 518 (2.4) 517 (2.5) 514 (2.8) 513 (3.2) 503 (4.2) 507 (3.8)

Moldova, Rep. of 511 (4.2) h 497 (4.5) 495 (4.1) h 483 (4.4) 511 (5.2) h 499 (5.6)

Morocco 303 (7.6) 297 (6.0) 311 (7.9) 305 (7.4) 313 (7.5) 308 (6.1)

† Netherlands 545 (2.2) 549 (2.2) 501 (2.2) 509 (2.2) h 496 (2.9) 509 (2.9) h

New Zealand 524 (2.9) h 516 (2.7) 519 (2.9) h 513 (2.6) 523 (3.1) 522 (2.3)

Norway 483 (2.6) 477 (2.8) 457 (3.0) 454 (2.6) 473 (3.4) 472 (3.5)

Philippines 339 (10.4) h 322 (8.1) 349 (10.6) h 337 (9.3) 331 (10.7) h 317 (8.6)

Russian Federation 528 (5.5) 525 (4.5) 527 (5.8) 526 (5.2) 528 (6.9) 527 (5.7)

† Scotland 500 (3.5) 511 (3.9) h 499 (3.0) 507 (3.7) 492 (2.9) 505 (3.6) h

Singapore 559 (4.9) 557 (5.7) 580 (5.8) 574 (6.6) 534 (5.0) 541 (6.1)

Slovenia 490 (3.6) 488 (3.8) 499 (2.8) 496 (3.2) 489 (3.0) 492 (4.1)

Tunisia 294 (6.5) 285 (6.3) 326 (5.9) 322 (5.5) 337 (5.5) 336 (5.8)

† United States 536 (2.1) 538 (2.6) 529 (2.1) 533 (2.7) h 531 (2.6) 539 (2.9) h

International Avg. 491 (0.8) h 487 (0.8) 490 (0.9) h 488 (0.8) 488 (0.9) 490 (0.8) h

Benchmarking Participants

Indiana State, US 551 (2.6) 558 (4.3) 544 (3.3) 548 (4.5) 547 (3.5) 557 (4.6) h

Ontario Province, Can. 540 (3.7) 542 (4.7) 534 (3.6) 539 (4.6) 531 (4.0) 547 (5.1) h

Quebec Province, Can. 506 (2.3) 500 (3.1) 496 (2.5) 497 (3.0) 505 (2.7) 510 (3.8)

Boys

Earth Science

Average Scale Scores for Science Content Areas

Boys GirlsBoys GirlsGirls

Countries Life Science Physical Science

Significantly
higher than
other gender

h

† Met guidelines for sample participation rates only after replacement schools were included (see 
Exhibit A.9).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.6).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Average Achievement in Science Content Areas by GenderExhibit 3.3: 44
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What Changes Have Occurred in Content-Area Achievement?

To examine changes in achievement in the science content areas, 
Exhibit 3.4 shows the average percent correct for eighth-grade stu-
dents in 2003 and 1999 for items given in both the 2003 and 1999 
TIMSS assessments. If achievement improved signifi cantly between 
assessments, the 1999 result is annotated with an up arrow or down 
arrow. This content-area trend analysis uses average percent correct 
rather than average scale score because there were insuffi cient items 
to reliably link the results for both assessments to the TIMSS scale in all 
of the fi ve different content areas. The fi rst column in the table shows 
overall trends in the average percentage correct metric. For the most 
part, signifi cant differences agree with those in the overall scale score 
(and the direction is always consistent).

During the four years between 1999 and 2003, participants 
were generally consistent in either showing improvements or declines. 
Lithuania had statistically signifi cant improvements in all fi ve content 
areas. Chile and Israel improved in four areas, and Ontario in three. 
Participants improving in two areas included Hong Kong SAR, 
Moldova, the Philippines, and the United States. On the other hand, 
Belgium (Flemish), Bulgaria, and Tunisia had statistically signifi cant 
decreases in all fi ve content areas. In Cyprus, average achievement 
showed statistically signifi cant decreases in four content areas. Japan 
and the Slovak Republic showed signifi cant decreases in three content 
areas and an increase in one.
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Grade88SCIENCE 

International Avg. 52 (0.1) 52 (0.1) h 52 (0.1) 52 (0.2) h 52 (0.1) 52 (0.2)
Benchmarking Participants

Indiana State, US 59 (1.0) 60 (1.4) 64 (1.0) 66 (1.4) 56 (1.3) 57 (1.5)
Ontario Province, Can. 59 (0.6) 56 (0.6) h 65 (0.7) 61 (0.8) h 51 (0.8) 51 (0.9)
Quebec Province, Can. 60 (0.7) 61 (1.9) 60 (0.8) 61 (1.9) 55 (0.8) 57 (1.1)

2003 significantly higher than 1999h

i 2003 significantly lower than 1999

Australia 57 (0.7) – – 61 (0.8) – – 53 (0.9) – –
Belgium (Flemish) 56 (0.5) 60 (0.5) i 61 (0.6) 64 (0.5) i 49 (0.5) 51 (1.0) i

Bulgaria 50 (1.1) 57 (1.1) i 50 (1.2) 58 (1.3) i 53 (1.2) 62 (1.1) i

Chile 40 (0.5) 38 (0.7) h 43 (0.6) 41 (0.8) h 41 (0.7) 38 (0.7) h

Chinese Taipei 66 (0.7) 67 (0.6) 62 (0.6) 64 (0.6) 71 (0.9) 72 (0.8)
Cyprus 42 (0.4) 46 (0.3) i 41 (0.5) 49 (0.6) i 42 (0.5) 47 (0.7) i

Hong Kong, SAR 61 (0.7) 59 (0.7) 61 (0.6) 59 (0.8) h 57 (0.7) 56 (0.7)
Hungary 62 (0.5) 63 (0.7) 61 (0.7) 61 (0.8) 66 (0.7) 67 (0.8)
Indonesia 39 (0.6) 40 (0.6) 38 (0.6) 38 (0.7) 31 (0.4) 32 (0.6)
Iran, Islamic Rep. of 44 (0.5) 44 (0.7) 39 (0.6) 40 (0.7) 46 (0.6) 48 (0.7) i

Israel 53 (0.6) 49 (0.8) h 56 (0.7) 50 (0.9) h 56 (0.8) 51 (0.9) h

Italy 53 (0.6) 53 (0.7) 55 (0.8) 54 (0.8) 52 (0.8) 53 (1.0)
Japan 61 (0.5) 63 (0.4) i 61 (0.5) 63 (0.5) i 59 (0.6) 61 (0.6)
Jordan 48 (0.7) 47 (0.6) 50 (0.9) 46 (0.7) h 51 (0.8) 52 (0.8)
Korea, Rep. of 63 (0.4) 64 (0.4) 64 (0.5) 62 (0.5) 54 (0.5) 61 (0.5) i

Latvia (LSS) 54 (0.7) 53 (0.6) 53 (0.8) 50 (0.8) 54 (1.0) 53 (0.8)
Lithuania 58 (0.6) 50 (0.8) h 57 (0.7) 48 (0.9) h 60 (0.7) 53 (0.9) h

Macedonia, Rep. of 45 (0.7) 46 (0.7) 45 (0.8) 47 (0.8) 52 (0.9) 52 (1.1)
Malaysia 53 (0.8) 52 (0.8) 49 (1.0) 51 (1.0) 52 (0.9) 49 (0.7) h

Moldova, Rep. of 48 (0.7) 47 (0.8) 46 (1.0) 48 (0.9) 50 (0.8) 46 (1.0) h

Netherlands 61 (0.7) 61 (1.4) 66 (0.8) 63 (1.5) 53 (0.8) 53 (1.2)
New Zealand 56 (1.0) 54 (1.0) 59 (1.0) 56 (1.1) 50 (1.2) 50 (1.1)
Philippines 35 (0.8) 33 (0.9) 38 (1.0) 34 (1.0) h 31 (0.7) 34 (0.8) i

Romania 48 (1.0) 48 (0.9) 50 (1.1) 48 (1.1) 49 (1.1) 52 (1.2)
Russian Federation 56 (0.6) 57 (1.3) 55 (0.5) 54 (1.5) 61 (1.0) 64 (1.5)
Singapore 67 (0.9) 67 (1.4) 65 (0.9) 66 (1.5) 70 (1.1) 65 (1.6) h

Slovak Republic 56 (0.7) 58 (0.7) i 57 (0.8) 59 (0.8) 57 (0.9) 61 (0.8) i

Slovenia 57 (0.5) – – 54 (0.8) – – 61 (0.7) – –
South Africa 23 (0.7) 24 (0.7) 23 (0.7) 24 (0.9) 27 (0.6) 29 (0.6) i

Tunisia 35 (0.5) 41 (0.4) i 34 (0.6) 39 (0.5) i 40 (0.4) 45 (0.5) i

United States 58 (0.6) 57 (0.7) 63 (0.7) 61 (0.9) 55 (0.7) 55 (0.9)
¶ England 61 (0.9) 61 (1.0) 63 (1.0) 64 (0.9) 57 (1.1) 56 (1.2)

1999 20032003

Countries Total Science Trend Items
(74 items)

Life Science Trend Items
(17 items)

1999 1999

Chemistry Trend Items
(14 items)

Average Percent Correct for Science Content Areas

2003

* Applies only to items that appeared on both the 1999 and 2003 assessments. Fourth grade data are 
not available.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia and 
Slovenia. Korea tested later in 2003 than in 1999 at the beginning of the next school year. Similarly, Lithu-
ania tested later in 1999 than in 2003. Data for Latvia in this exhibit include Latvian-speaking schools only.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

Trends in Average Percent Correct in Science Content Areas*Exhibit 3.4: 
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Grade
SCIENCE 
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Australia 59 (0.9) – – 57 (1.0) – – 56 (1.0) – –
Belgium (Flemish) 61 (0.6) 64 (0.8) i 56 (0.7) 59 (1.0) i 49 (0.8) 54 (0.7) i

Bulgaria 48 (1.1) 52 (1.4) i 57 (1.3) 63 (1.2) i 43 (1.3) 50 (1.3) i

Chile 40 (0.5) 37 (0.7) h 41 (0.6) 38 (0.7) h 33 (0.6) 37 (0.8) i

Chinese Taipei 62 (0.8) 64 (0.7) 69 (0.8) 71 (0.7) 70 (0.9) 69 (0.8)
Cyprus 46 (0.6) 47 (0.5) 43 (0.6) 46 (0.6) i 35 (0.6) 42 (0.7) i

Hong Kong, SAR 61 (0.7) 62 (0.8) 64 (0.8) 65 (0.9) 62 (1.0) 55 (1.0) h

Hungary 62 (0.7) 63 (0.8) 66 (0.7) 70 (0.9) i 52 (1.0) 53 (1.0)
Indonesia 42 (0.7) 43 (0.7) 43 (0.8) 45 (0.9) 40 (0.8) 46 (0.9) i

Iran, Islamic Rep. of 41 (0.6) 42 (0.7) 54 (0.8) 53 (0.9) 42 (0.7) 40 (0.8)
Israel 53 (0.8) 48 (0.9) h 54 (0.7) 50 (1.1) h 42 (0.9) 42 (1.0)
Italy 49 (0.7) 50 (0.8) 61 (0.9) 58 (1.0) 47 (0.9) 49 (0.9)
Japan 65 (0.5) 68 (0.4) i 62 (0.6) 66 (0.6) i 54 (0.9) 50 (0.7) h

Jordan 42 (0.8) 42 (0.6) 53 (0.8) 52 (0.7) 44 (1.0) 44 (0.8)
Korea, Rep. of 68 (0.5) 67 (0.4) 67 (0.6) 67 (0.7) 58 (0.8) 58 (0.7)
Latvia (LSS) 57 (0.9) 57 (0.8) 54 (1.0) 51 (1.0) h 49 (1.2) 48 (1.0)
Lithuania 61 (0.6) 55 (0.9) h 59 (0.8) 49 (1.0) h 46 (0.8) 38 (1.0) h

Macedonia, Rep. of 45 (0.7) 45 (0.9) 47 (0.9) 45 (1.1) 34 (1.0) 35 (0.9)
Malaysia 55 (0.8) 53 (0.8) 56 (1.0) 56 (1.0) 51 (1.1) 50 (1.0)
Moldova, Rep. of 49 (0.9) 47 (0.9) h 53 (0.9) 52 (1.0) 38 (1.1) 38 (1.2)
Netherlands 65 (0.7) 64 (1.5) 62 (0.9) 61 (1.5) 58 (1.3) 59 (2.0)
New Zealand 60 (1.0) 57 (1.0) h 53 (1.1) 53 (1.0) 52 (1.4) 54 (1.1)
Philippines 35 (0.8) 33 (0.8) 36 (1.0) 35 (1.0) 33 (1.3) 26 (1.1) h

Romania 47 (0.9) 47 (1.0) 51 (1.2) 52 (1.1) 44 (1.2) 42 (1.2)
Russian Federation 56 (0.7) 58 (1.1) 61 (0.7) 60 (1.4) 45 (1.0) 46 (1.5)
Singapore 68 (0.7) 69 (1.3) 65 (0.8) 63 (1.5) 68 (1.1) 73 (1.8) i

Slovak Republic 56 (0.7) 59 (0.9) i 60 (0.9) 57 (1.0) h 50 (1.0) 53 (0.9) i

Slovenia 56 (0.6) – – 63 (0.7) – – 51 (1.0) – –
South Africa 23 (0.8) 24 (0.7) 24 (0.7) 23 (0.6) 19 (1.0) 20 (0.9)
Tunisia 33 (0.6) 39 (0.5) i 38 (0.7) 44 (0.7) i 30 (0.7) 38 (0.5) i

United States 57 (0.6) 54 (0.7) h 60 (0.7) 58 (0.8) h 55 (0.9) 54 (0.7)
¶ England 63 (0.9) 61 (1.2) 64 (1.0) 63 (0.9) 54 (1.3) 56 (1.4)

International Avg. 53 (0.1) 52 (0.2) 55 (0.2) 54 (0.2) h 47 (0.2) 47 (0.2)
Benchmarking Participants

Indiana State, US 56 (1.2) 55 (1.4) 60 (1.1) 63 (1.6) 57 (1.2) 60 (2.3)
Ontario Province, Can. 61 (0.6) 58 (0.8) h 60 (0.8) 54 (0.7) h 58 (1.0) 57 (1.0)
Quebec Province, Can. 63 (0.7) 63 (2.6) 65 (1.1) 65 (1.8) 54 (1.0) 60 (2.8) i

1999 2003 1999 2003 1999

Countries

Average Percent Correct for Science Content Areas

Environmental Science
Trend Items (9 items)

Physics Trend Items
(22 items)

Earth Science Trend Items
(12 items)

2003

2003 significantly higher than 1999h

i 2003 significantly lower than 1999

* Applies only to items that appeared on both the 1999 and 2003 assessments. Fourth grade data are 
not available.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia and 
Slovenia. Korea tested later in 2003 than in 1999 at the beginning of the next school year. Similarly, Lithu-
ania tested later in 1999 than in 2003. Data for Latvia in this exhibit include Latvian-speaking schools only.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

Trends in Average Percent Correct in Science Content Areas*Exhibit 3.4:   88



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE128

CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 129

CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE

Chapter 4 
Students’ Backgrounds and 
Attitudes Towards Science
With its overarching goal of improving student learning in mathemat-
ics and science, TIMSS focuses primarily on curricular, instructional, 
and school resource factors in presenting information on the context 
in which learning takes place. However, as documented extensively 
by previous IEA studies of science achievement,1 student achievement 
also is related to home background factors, and to students’ activities 
and attitudes. Since information on such factors is indispensable for 
interpreting the achievement results, this chapter provides detailed 
information about students’ home backgrounds and resources for 
learning, how they spend their time out of school, their self-confi dence 
in learning science, and the value they place on science. Also provided 
is information on trends in attitudes to learning science across 1995, 
1999, and 2003.

What Educational Resources Do Students Have in Their Homes?

IEA’s ongoing assessments of student achievement in mathematics 
and science (TIMSS) and reading literacy (PIRLS) have shown that in 
almost every country, students from homes with extensive educational 
resources have higher achievement in science and other subjects than 

1 For results from TIMSS 1999, see Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Gregory, K.D., Smith, T.A., Chrostowski, 
S.J., Garden, R.A., and O’Connor, K.M. (2000), TIMSS 1999 International Science Report: Findings from IEA’s Repeat 
of the Third International Mathematics and Science Study at the Eighth Grade, Chestnut Hill, MA: Boston College. For 
TIMSS 1995 results, see Beaton, A.E., Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Smith, T.A., and Kelly, D.L. (1996), 
Science Achievement in the Middle School Years: IEA’s Third International Mathematics and Science Study, Chestnut 
Hill, MA: Boston College; 
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those from less advantaged backgrounds. For the 2003 data presented 
in this report, TIMSS has focused on just a few central variables: level 
of parental education, students’ educational aspirations, speaking the 
language of the test at home, having a range of study aids in the home 
and computer use at home, and at school. 

Because for most children, parents are their fi rst and probably 
most important educators, the level of education of the parents may 
be the most important educational resource in the home. Exhibit 4.1 
summarizes eighth-grade students’ reports of the highest level of edu-
cation attained by their parents. Ordered alphabetically by country, 
this two-page display shows the percentages of students in each of fi ve 
categories of parents’ educational level, together with their average 
science achievement. Standard errors for percentages and averages also 
are shown. The education level of the parent with most education was 
used in assigning students to categories.

Although response rates to questions in the TIMSS question-
naires generally were high, students in some countries had diffi culty 
in answering specifi c questions, particularly those about their parents’ 
level of education. The exhibits in this chapter have special notations 
on this point. For a country where responses are available for at least 
70 but less than 85 percent of the students, an “r” is included next to 
its data. Where responses are available for at least 50 but less than 70 
percent of the students, an “s” is included. Where responses are avail-
able for less than 50 percent, an “x” replaces the data. 

Exhibit 4.1 reveals great diversity in levels of parental education 
within and across the TIMSS countries. On average across countries, 
the percentages of eighth-grade students reporting that the highest 
level of education attained by either parent was as follows: fi nished 
university – 28%; fi nished post-secondary education but not univer-
sity – 17%; fi nished upper secondary – 28%; fi nished lower secondary 
– 15%; and no more than primary (includes not attending school at all) 
– 12%. Countries with the highest percentages (40% or more) of stu-
dents reporting university-educated parents included Armenia, Estonia, 
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Israel, Japan, Latvia, Norway, the Russian Federation, Sweden, and the 
United States. Among benchmarking participants, Indiana and Ontario 
were included. In contrast, countries reporting the highest percent-
ages (40% or more) of parents with no more than primary education 
included Botswana, Iran, Morocco, Saudi Arabia, and Tunisia.

The different educational approaches, structures, and organi-
zations across the TIMSS countries make comparisons of educational 
levels diffi cult, and this is exacerbated by high levels of ‘do not know’ 
and missing responses in some countries. Nonetheless, Exhibit 4.1 
makes it clear that higher levels of parents’ education are associated 
with higher eighth-grade student achievement in science in almost 
all countries. At 507 score points, the average science achievement of 
students with university-educated parents was more than 90 points 
greater than the average of students whose parents had no more than 
primary education.

As shown in Exhibit 4.2, students generally had high expecta-
tions for university education, particularly those who had a parent with 
a university education. More than half the eighth-grade students (54% 
on average across countries) reported that they expect to fi nish uni-
versity, 30 percent do not expect to complete a university education, 
and a further 15 percent do not know. Students expecting to fi nish 
university had substantially greater average science achievement than 
those without university expectations. Among those expecting to fi nish 
university, the average achievement of those students with a parent 
who fi nished university (21% of students) was 30 points greater than 
those without a university-educated parent (33%).

Although speaking more than one language has advantages, 
TIMSS 1999 showed that, with some exceptions, countries with large 
proportions of students from homes where the language of the test 
(and consequently the language of instruction) is not often spoken 
had lower average science achievement at eighth grade than those 
who spoke it more often. Exhibit 4.3, which presents students’ 
reports of how frequently they spoke the language of the TIMSS test 
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Grade88SCIENCE 

Armenia 51 (1.5) 475 (4.1) 22 (0.9) 461 (4.4) 24 (1.1) 451 (4.8)
Australia r 29 (1.3) 564 (4.7) 27 (1.0) 540 (4.7) 25 (1.1) 517 (4.6)
Bahrain 33 (0.7) 462 (2.6) 7 (0.5) 446 (5.6) 23 (0.6) 449 (3.5)
Belgium (Flemish) s 25 (1.4) 542 (3.2) 26 (1.0) 540 (3.0) 31 (1.1) 516 (3.5)
Botswana 10 (0.7) 419 (8.8) 14 (0.6) 388 (4.4) 16 (0.8) 360 (4.1)
Bulgaria 28 (1.3) 494 (10.1) 36 (1.4) 485 (5.2) 29 (1.4) 469 (6.3)
Chile 16 (1.0) 480 (4.3) 10 (0.5) 444 (4.6) 32 (1.1) 415 (3.2)
Chinese Taipei 17 (1.4) 619 (3.7) 11 (0.6) 593 (4.2) 46 (1.0) 568 (3.3)
Cyprus 28 (0.8) 470 (3.5) 14 (0.7) 459 (3.7) 36 (0.9) 439 (3.4)
Egypt 24 (1.1) 482 (4.8) 0 (0.0) ~ ~ 11 (0.6) 452 (6.6)
Estonia 40 (1.4) 574 (3.1) 39 (1.1) 548 (2.7) 19 (0.7) 534 (3.4)
Ghana 10 (0.7) 310 (9.5) 17 (0.9) 285 (8.5) 22 (1.0) 276 (7.3)
Hong Kong, SAR 12 (1.0) 577 (5.9) 12 (0.5) 565 (4.3) 36 (0.9) 558 (3.0)
Hungary r 37 (1.6) 580 (3.1) 0 (0.0) ~ ~ 49 (1.6) 530 (2.8)
Indonesia 9 (0.9) 465 (6.7) 6 (0.5) 438 (6.4) 24 (1.1) 433 (5.1)
Iran, Islamic Rep. of 10 (0.8) 490 (5.7) 10 (0.7) 471 (3.8) 15 (0.8) 475 (3.9)
Israel r 45 (1.3) 523 (3.9) 24 (0.9) 487 (4.2) 18 (0.9) 468 (5.0)
Italy 21 (1.3) 514 (5.7) 5 (0.4) 507 (6.1) 40 (0.9) 501 (3.1)
Japan r 45 (1.4) 576 (2.5) 18 (0.7) 555 (3.2) 36 (1.1) 536 (2.5)
Jordan 35 (1.8) 506 (5.2) 15 (0.8) 488 (4.9) 30 (1.0) 475 (3.6)
Korea, Rep. of 35 (1.2) 580 (2.2) 15 (0.6) 560 (3.0) 41 (1.0) 551 (2.0)
Latvia r 43 (1.8) 532 (3.7) 0 (0.0) ~ ~ 34 (1.4) 517 (3.5)
Lebanon 19 (1.2) 434 (6.7) 21 (1.0) 417 (5.9) 19 (0.7) 405 (5.8)
Lithuania r 36 (1.6) 548 (2.6) 31 (1.0) 523 (3.2) 30 (1.3) 497 (2.7)
Macedonia, Rep. of 22 (1.3) 498 (5.0) 19 (0.9) 476 (4.3) 43 (1.2) 449 (3.7)
Malaysia 11 (0.9) 548 (6.4) 20 (0.9) 526 (4.1) 27 (0.9) 518 (4.2)
Moldova, Rep. of 34 (1.4) 495 (3.9) 18 (1.0) 483 (4.8) 21 (1.1) 471 (4.8)
Morocco r 16 (1.3) 413 (6.1) 0 (0.0) ~ ~ 17 (0.8) 405 (5.9)
Netherlands r 22 (1.6) 563 (4.6) 32 (1.3) 560 (3.7) 43 (1.9) 527 (3.2)
New Zealand s 28 (1.9) 558 (7.0) 30 (1.5) 541 (5.9) 34 (1.9) 518 (5.3)
Norway s 66 (1.4) 517 (2.3) 16 (1.0) 494 (4.0) 12 (0.9) 496 (6.5)
Palestinian Nat'l Auth. 27 (0.9) 469 (4.4) 12 (0.5) 443 (5.4) 36 (0.8) 441 (3.3)
Philippines 19 (1.2) 440 (7.8) 22 (0.8) 399 (6.8) 33 (0.9) 368 (5.9)
Romania 17 (1.8) 522 (5.8) 16 (1.0) 489 (5.1) 47 (1.5) 475 (5.0)
Russian Federation 44 (2.3) 536 (3.3) 26 (1.5) 515 (4.3) 24 (1.2) 494 (4.4)
Saudi Arabia 27 (1.9) 424 (6.0) 0 (0.0) ~ ~ 12 (0.5) 404 (5.9)
Scotland x x x x x x x x x x x x
Serbia 20 (1.2) 514 (3.1) 68 (1.2) 467 (2.6) 2 (0.2) ~ ~
Singapore r 16 (0.6) 638 (3.6) 4 (0.3) 605 (7.2) 21 (0.8) 602 (4.1)
Slovak Republic r 34 (1.9) 556 (3.8) 0 (0.0) ~ ~ 65 (1.9) 512 (3.2)
Slovenia r 26 (1.3) 548 (2.9) 31 (0.8) 530 (2.3) 34 (1.1) 515 (3.1)
South Africa r 11 (1.0) 341 (20.1) 13 (0.7) 280 (12.5) 30 (0.9) 250 (7.1)
Sweden s 48 (1.8) 550 (3.7) 18 (1.1) 540 (4.5) 22 (1.3) 518 (4.3)
Tunisia 11 (0.9) 426 (5.1) 12 (0.8) 424 (3.7) 16 (0.6) 411 (4.3)
United States r 56 (1.3) 554 (3.4) 9 (0.4) 522 (3.6) 26 (0.9) 511 (3.0)

¶ England x x x x x x x x x x x x
International Avg. 28 (0.2) 507 (0.9) 17 (0.1) 487 (0.8) 28 (0.2) 472 (0.8)

Benchmarking Participants
Basque Country, Spain 34 (2.1) 510 (4.5) 14 (1.1) 493 (3.6) 21 (1.1) 488 (3.7)
Indiana State, US r 46 (2.1) 551 (5.5) 10 (0.8) 531 (5.4) 33 (1.3) 530 (5.4)
Ontario Province, Can. s 46 (2.3) 557 (3.4) 37 (1.6) 534 (3.1) 13 (1.1) 527 (4.5)
Quebec Province, Can. r 33 (1.6) 549 (4.4) 34 (0.9) 540 (3.8) 21 (1.1) 516 (3.4)

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Finished University
or Equivalent

or Higher

Finished Post-secondary
Vocational/Technical Education

But Not University

Finished Upper
Secondary Schooling

Percent of
Students

Average
Achievement

Countries

Background data provided by students.

* Based on countries' categorizations to UNESCO's International Standard Classifi cation of Education 
(Operational Manual for ISCED-1997).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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Grade
SCIENCE 
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Armenia 2 (0.4) ~ ~ 1 (0.2) ~ ~
Australia r 15 (0.9) 505 (5.4) 3 (0.4) 461 (11.6)
Bahrain 20 (0.7) 426 (4.1) 17 (0.7) 421 (3.4)
Belgium (Flemish) s 11 (0.7) 505 (4.8) 6 (0.7) 446 (9.9)
Botswana 20 (0.8) 357 (4.9) 41 (1.2) 352 (3.2)
Bulgaria 6 (0.7) 462 (13.3) 2 (0.4) ~ ~
Chile 31 (1.0) 387 (3.2) 11 (0.9) 363 (5.3)
Chinese Taipei 21 (1.1) 547 (5.0) 6 (0.5) 540 (6.3)
Cyprus 15 (0.7) 409 (3.8) 7 (0.4) 398 (6.3)
Egypt 29 (0.9) 413 (4.8) 36 (1.4) 403 (4.5)
Estonia 2 (0.3) ~ ~ 0 (0.1) ~ ~
Ghana 37 (1.2) 235 (6.6) 14 (1.0) 223 (5.8)
Hong Kong, SAR 25 (0.8) 555 (2.9) 15 (0.7) 549 (4.4)
Hungary r 14 (1.3) 489 (6.5) 0 (0.1) ~ ~
Indonesia 22 (0.9) 402 (6.0) 39 (1.6) 412 (4.7)
Iran, Islamic Rep. of 22 (0.8) 446 (2.9) 43 (1.6) 440 (2.5)
Israel r 8 (0.6) 458 (7.0) 5 (0.6) 456 (9.5)
Italy 30 (1.1) 469 (3.8) 5 (0.4) 434 (7.7)
Japan r 2 (0.3) ~ ~ 0 (0.0) ~ ~
Jordan 12 (0.9) 455 (5.7) 8 (0.6) 428 (7.2)
Korea, Rep. of 6 (0.4) 531 (5.0) 3 (0.4) 507 (6.4)
Latvia r 23 (1.1) 508 (3.4) 0 (0.1) ~ ~
Lebanon 15 (0.8) 375 (5.9) 26 (1.7) 349 (5.8)
Lithuania r 2 (0.3) ~ ~ 1 (0.2) ~ ~
Macedonia, Rep. of 11 (0.8) 398 (5.8) 5 (0.6) 362 (14.0)
Malaysia 24 (1.0) 494 (3.9) 18 (1.0) 493 (4.3)
Moldova, Rep. of 17 (0.9) 460 (5.4) 10 (0.8) 435 (7.2)
Morocco r 17 (1.1) 388 (5.3) 50 (1.7) 397 (3.3)
Netherlands r 0 (0.0) ~ ~ 3 (0.4) 488 (10.2)
New Zealand s 5 (0.7) 498 (10.9) 2 (0.4) ~ ~
Norway s 4 (0.5) 470 (9.1) 2 (0.3) ~ ~
Palestinian Nat'l Auth. 18 (0.8) 420 (4.6) 6 (0.5) 385 (7.6)
Philippines 13 (0.5) 337 (6.5) 14 (0.9) 332 (6.8)
Romania 13 (1.6) 464 (10.8) 7 (0.8) 398 (9.0)
Russian Federation 6 (0.5) 475 (7.3) 0 (0.1) ~ ~
Saudi Arabia 19 (1.7) 391 (4.8) 41 (1.7) 390 (3.8)
Scotland x x x x x x x x
Serbia 9 (0.9) 412 (5.3) 1 (0.2) ~ ~
Singapore r 48 (0.8) 570 (4.6) 11 (0.5) 529 (6.7)
Slovak Republic r 1 (0.3) ~ ~ 0 (0.1) ~ ~
Slovenia r 8 (0.7) 486 (5.4) 1 (0.2) ~ ~
South Africa r 18 (0.7) 220 (5.3) 28 (1.1) 193 (5.4)
Sweden s 9 (0.8) 504 (6.4) 3 (0.5) 463 (12.6)
Tunisia 17 (0.7) 403 (2.7) 44 (1.5) 393 (2.3)
United States r 6 (0.4) 479 (5.8) 3 (0.3) 456 (6.0)

¶ England x x x x x x x x
International Avg. 15 (0.1) 442 (1.0) 12 (0.1) 416 (1.4)

Benchmarking Participants
Basque Country, Spain 20 (1.5) 477 (4.3) 11 (0.8) 454 (5.7)
Indiana State, US r 7 (0.9) 492 (9.9) 4 (0.5) 493 (14.8)
Ontario Province, Can. s 3 (0.5) 526 (11.4) 2 (0.4) ~ ~
Quebec Province, Can. r 10 (0.7) 518 (4.6) 1 (0.3) ~ ~

Finished
Lower Secondary

Schooling
No More than Primary Schooling

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

* Based on countries' categorizations to UNESCO's International Standard Classifi cation of Education 
(Operational Manual for ISCED-1997).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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TIMSS2003

Grade88SCIENCE Exhibit 4.2:  

Armenia r 36 (1.5) 493 (4.1) 18 (0.9) 479 (4.9) 37 (1.5) 440 (4.6) 9 (0.5) 456 (6.1)
Australia s 22 (1.3) 574 (4.5) 22 (1.0) 556 (4.4) 45 (1.4) 511 (3.8) 11 (0.7) 522 (6.7)
Bahrain r 28 (0.7) 473 (2.7) 39 (0.8) 455 (2.5) 16 (0.7) 395 (3.3) 16 (0.6) 427 (4.7)
Belgium (Flemish) s 16 (1.2) 553 (3.4) 17 (0.9) 548 (3.2) 46 (1.6) 511 (3.3) 21 (0.8) 508 (4.5)
Botswana 8 (0.6) 436 (8.1) 36 (0.9) 401 (2.9) 45 (1.0) 337 (3.0) 12 (0.6) 329 (6.4)
Bulgaria 23 (1.3) 500 (11.3) 28 (1.1) 493 (6.0) 37 (1.7) 464 (6.2) 12 (0.9) 466 (8.1)
Chile 15 (1.0) 487 (4.3) 43 (1.1) 420 (3.5) 36 (1.0) 382 (2.7) 7 (0.4) 385 (7.0)
Chinese Taipei 15 (1.3) 624 (3.7) 56 (1.0) 587 (2.7) 16 (0.9) 506 (4.0) 14 (0.6) 540 (5.5)
Cyprus 23 (0.8) 481 (3.6) 40 (0.9) 458 (2.5) 18 (0.8) 397 (3.8) 19 (0.6) 414 (3.8)
Egypt r 23 (1.1) 496 (4.6) 44 (1.2) 443 (4.2) 18 (0.8) 382 (5.0) 14 (0.8) 424 (4.8)
Estonia 25 (1.2) 588 (3.4) 19 (0.7) 566 (3.6) 37 (1.1) 540 (2.8) 19 (0.6) 533 (3.8)
Ghana 6 (0.6) 350 (10.8) 21 (1.4) 318 (7.8) 67 (1.5) 239 (5.3) 7 (0.6) 198 (12.1)
Hong Kong, SAR 11 (0.9) 583 (4.7) 63 (1.1) 567 (2.5) 19 (1.0) 524 (5.5) 8 (0.4) 550 (5.8)
Hungary s 38 (1.8) 588 (3.0) 36 (1.2) 549 (3.1) 19 (1.4) 484 (4.6) 8 (0.7) 508 (8.4)
Indonesia 8 (0.9) 474 (6.8) 46 (1.3) 431 (4.4) 25 (1.2) 401 (6.4) 21 (1.0) 407 (4.7)
Iran, Islamic Rep. of 7 (0.6) 504 (7.0) 37 (0.9) 467 (2.9) 16 (0.8) 436 (3.8) 39 (1.1) 441 (2.7)
Israel r 35 (1.1) 532 (4.1) 29 (0.9) 494 (3.4) 23 (0.8) 454 (5.1) 14 (0.6) 478 (5.0)
Italy 15 (1.1) 527 (5.6) 35 (1.1) 511 (2.8) 38 (1.2) 469 (3.7) 12 (0.6) 462 (5.3)
Japan r 29 (1.3) 592 (2.9) 17 (0.7) 575 (2.7) 37 (1.2) 530 (2.3) 18 (0.7) 538 (3.6)
Jordan 27 (1.6) 519 (6.0) 35 (1.2) 489 (3.7) 13 (0.8) 429 (5.2) 24 (1.0) 464 (3.6)
Korea, Rep. of 31 (1.2) 584 (2.2) 48 (0.9) 560 (1.9) 11 (0.5) 506 (4.2) 9 (0.4) 540 (4.3)
Latvia s 35 (1.7) 539 (3.3) 34 (1.5) 526 (3.2) 16 (1.3) 515 (5.5) 15 (0.9) 490 (5.8)
Lebanon 16 (1.1) 447 (6.6) 52 (1.2) 405 (4.9) 16 (0.9) 351 (6.0) 16 (0.9) 353 (6.7)
Lithuania r 33 (1.6) 554 (2.9) 42 (1.3) 521 (2.5) 26 (1.2) 494 (3.3) 0 (0.0) ~ ~
Macedonia, Rep. of 20 (1.3) 508 (4.7) 40 (1.1) 480 (3.3) 30 (1.1) 406 (4.8) 10 (0.8) 408 (6.6)
Malaysia 10 (0.9) 552 (6.6) 54 (1.5) 519 (3.5) 26 (1.3) 487 (4.0) 10 (0.7) 508 (5.2)
Moldova, Rep. of r 23 (1.3) 507 (4.2) 23 (1.0) 488 (4.6) 37 (1.4) 460 (4.2) 17 (0.9) 454 (4.6)
Morocco r 13 (1.2) 417 (5.7) 38 (1.2) 406 (4.0) 20 (1.1) 392 (3.8) 29 (1.3) 393 (4.4)
Netherlands r 13 (1.3) 577 (4.7) 16 (1.5) 580 (4.1) 55 (2.5) 529 (3.0) 16 (1.1) 539 (5.2)
New Zealand s 17 (1.6) 577 (8.0) 22 (1.3) 549 (7.2) 36 (1.9) 519 (5.0) 25 (1.3) 517 (6.2)
Norway s 47 (1.3) 521 (2.6) 13 (0.9) 502 (5.2) 19 (1.0) 483 (4.6) 21 (0.8) 502 (3.3)
Palestinian Nat'l Auth. 20 (0.8) 484 (4.2) 34 (0.9) 458 (3.2) 19 (0.8) 394 (4.6) 26 (0.8) 427 (3.7)
Philippines 15 (1.2) 456 (6.9) 26 (1.2) 405 (6.3) 44 (1.7) 346 (6.0) 15 (0.9) 357 (7.4)
Romania 14 (1.6) 536 (5.5) 30 (1.2) 505 (4.6) 41 (1.7) 457 (5.4) 16 (1.2) 435 (7.5)
Russian Federation 35 (2.2) 547 (3.4) 30 (1.4) 518 (3.7) 21 (1.2) 489 (5.7) 13 (0.6) 481 (4.7)
Saudi Arabia r 24 (1.9) 432 (6.6) 45 (1.6) 404 (3.9) 13 (1.0) 381 (6.3) 19 (1.7) 393 (4.7)
Scotland x x x x x x x x x x x x x x x x
Serbia 15 (1.1) 528 (3.6) 27 (0.9) 506 (3.7) 48 (1.3) 440 (2.4) 10 (0.6) 432 (5.6)
Singapore r 13 (0.5) 643 (3.7) 43 (1.1) 604 (3.2) 28 (1.0) 530 (6.0) 15 (0.5) 574 (6.2)
Slovak Republic r 25 (1.8) 573 (3.9) 27 (1.1) 544 (3.6) 36 (1.5) 496 (2.8) 13 (0.8) 482 (5.9)
Slovenia r 18 (1.1) 565 (3.2) 26 (0.9) 548 (3.3) 42 (1.1) 499 (2.6) 14 (0.8) 517 (3.4)
South Africa r 8 (1.0) 386 (18.7) 26 (0.9) 273 (9.3) 54 (1.2) 221 (5.6) 12 (0.8) 202 (8.9)
Sweden s 32 (1.4) 561 (4.1) 14 (0.8) 539 (5.9) 33 (1.5) 515 (3.6) 21 (0.9) 522 (4.3)
Tunisia 8 (0.7) 436 (4.6) 46 (1.1) 409 (2.7) 26 (0.8) 394 (2.4) 21 (0.7) 402 (3.1)
United States r 48 (1.3) 558 (3.5) 27 (0.8) 518 (3.1) 16 (0.7) 487 (3.7) 9 (0.3) 520 (4.0)

¶ England x x x x x x x x x x x x x x x x
International Avg. 21 (0.2) 520 (0.9) 33 (0.2) 490 (0.7) 30 (0.2) 446 (0.9) 15 (0.1) 453 (0.8)

Benchmarking Participants
Basque Country, Spain 23 (1.7) 520 (4.9) 27 (1.3) 503 (3.9) 18 (1.2) 470 (4.1) 32 (1.3) 470 (3.5)
Indiana State, US r 40 (2.4) 557 (5.7) 33 (1.5) 536 (5.2) 16 (1.5) 499 (4.8) 11 (1.0) 517 (6.4)
Ontario Province, Can. s 39 (2.2) 561 (3.6) 26 (1.4) 544 (3.6) 22 (1.7) 517 (4.6) 13 (0.9) 531 (3.6)
Quebec Province, Can. r 26 (1.6) 553 (4.9) 28 (1.1) 539 (4.2) 35 (1.9) 520 (3.2) 11 (0.7) 529 (4.8)

Percent of
Students

Average
Achievement

Percent of
Students

Finish University
and Either Parent
Went to University

or Equivalent

Finish University
but Neither Parent
Went to University

or Equivalent

Percent of
Students

Average
Achievement

Average
Achievement

Not Finish University
Regardless of

Parents' Education

Do Not Know
Regardless of

Parents' Education

Percent of
Students

Average
Achievement

Countries

Students' Educational Aspirations Relative to Parents' Educational Level*

Background data provided by students.

* Based on countries' categorizations to UNESCO's International Standard Classifi cation of Education 
(Operational Manual for ISCED-1997).

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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at home in relation to their average science achievement, shows that 
this remains true for the TIMSS 2003 countries, and holds also for 
science achievement at the fourth grade. At both eighth and fourth 
grades, students from homes where the language of the test is always 
or almost always spoken had higher average achievement than those 
who spoke it less frequently. 

Whereas in most countries a large majority of students at each 
grade are from homes where the language of the test is spoken fre-
quently, on average, internationally, about 20 percent of students 
were from homes where the language of the test was spoken only 
sometimes, or never. Countries where the majority of students speak 
the language of the test so infrequently included Botswana, Ghana, 
Indonesia, Lebanon, the Philippines, Singapore, and South Africa at 
the eighth grade, and Morocco, the Philippines, and Singapore at the 
fourth grade. Although in general average science achievement in such 
countries was relatively low, Singapore was a notable exception, with 
average achievement above the international average even among 
those rarely speaking the language of the test at home. 

Many countries tested in more than one language in order to 
cover their whole student population. These included Bahrain (Arabic 
and English), Egypt (Arabic, English, and French), Estonia (Estonian and 
Russian), Hong Kong SAR (Chinese and English), Israel (Hebrew and 
Arabic), Latvia (Latvian and Russian), Lebanon (French and English) 
Macedonia (Macedonian and Albanian), Moldova (Moldavian and 
Russian), New Zealand (English and Maori at grade 4 only), Norway 
(Bokmål and Nynorsk), the Palestinian National Authority (Arabic and 
English), Romania (Romanian and Hungarian), the Slovak Republic 
(Slovak and Hungarian), and South Africa (English and Afrikaans). 
Among benchmarking participants, the Basque Country, Spain tested 
in Basque and Castilian, and the Canadian provinces of Ontario and 
Quebec in English and French. However, in countries like Botswana, 
Ghana, Indonesia, Morocco, the Philippines, Singapore, and South 
Africa, testing in all possible dialects and languages was prohibitive. 
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Grade88SCIENCE 

Armenia 80 (1.0) 460 (3.7) 16 (0.8) 474 (4.1) 4 (0.5) 446 (11.6) 0 (0.1) ~ ~
Australia 80 (2.3) 529 (3.5) 12 (1.1) 524 (8.8) 7 (1.3) 521 (13.2) 1 (0.4) ~ ~
Bahrain 66 (1.1) 437 (2.1) 15 (0.7) 460 (3.6) 15 (0.7) 429 (4.0) 4 (0.5) 430 (5.9)
Belgium (Flemish) 77 (1.3) 526 (2.2) 11 (0.6) 506 (6.1) 9 (0.8) 459 (9.2) 4 (0.6) 489 (8.7)
Botswana 5 (0.3) 374 (13.5) 6 (0.4) 412 (10.9) 80 (0.8) 366 (2.5) 9 (0.6) 316 (6.5)
Bulgaria 81 (2.0) 482 (5.4) 10 (0.8) 494 (8.7) 8 (1.4) 445 (11.3) 1 (0.3) ~ ~
Chile 87 (0.7) 416 (2.8) 9 (0.5) 408 (4.8) 4 (0.4) 357 (8.8) 0 (0.1) ~ ~
Chinese Taipei 44 (1.5) 589 (2.9) 36 (1.0) 573 (3.7) 19 (1.2) 532 (6.7) 1 (0.2) ~ ~
Cyprus 79 (0.8) 442 (2.2) 14 (0.6) 452 (3.6) 6 (0.4) 426 (6.7) 2 (0.2) ~ ~
Egypt 61 (1.3) 421 (3.9) 14 (0.8) 444 (6.0) 22 (1.0) 429 (5.3) 3 (0.3) 387 (14.5)
Estonia 90 (0.6) 554 (2.5) 8 (0.4) 546 (4.6) 2 (0.3) ~ ~ 1 (0.2) ~ ~
Ghana 23 (1.1) 260 (7.0) 10 (0.7) 279 (10.9) 63 (1.3) 263 (5.8) 5 (0.9) 155 (11.5)
Hong Kong, SAR 77 (0.8) 565 (2.6) 15 (0.6) 535 (5.6) 7 (0.5) 520 (7.6) 1 (0.2) ~ ~
Hungary 95 (0.4) 543 (2.8) 4 (0.4) 548 (9.2) 0 (0.1) ~ ~ 0 (0.1) ~ ~
Indonesia 22 (2.0) 421 (6.5) 11 (0.7) 427 (6.8) 57 (2.0) 419 (4.1) 10 (0.8) 417 (6.6)
Iran, Islamic Rep. of 55 (3.2) 463 (2.9) 9 (0.6) 469 (3.9) 21 (1.8) 434 (3.9) 15 (1.9) 438 (4.2)
Israel 79 (1.0) 488 (3.1) 15 (0.7) 505 (5.1) 5 (0.5) 482 (6.9) 1 (0.2) ~ ~
Italy 94 (0.5) 493 (3.0) 3 (0.3) 475 (8.0) 3 (0.3) 428 (8.5) 1 (0.2) ~ ~
Japan 94 (0.4) 554 (1.7) 4 (0.3) 533 (5.8) 1 (0.2) ~ ~ 0 (0.1) ~ ~
Jordan 72 (1.2) 472 (3.6) 13 (0.7) 509 (6.4) 11 (0.7) 473 (6.0) 4 (0.5) 457 (16.7)
Korea, Rep. of 71 (0.8) 558 (1.8) 28 (0.8) 562 (2.4) 1 (0.2) ~ ~ 0 (0.0) ~ ~
Latvia 77 (1.9) 514 (2.6) 14 (0.9) 519 (3.2) 6 (1.3) 484 (9.5) 2 (0.5) ~ ~
Lebanon 5 (0.5) 396 (11.1) 12 (0.7) 411 (7.0) 68 (1.1) 395 (4.5) 15 (0.8) 374 (7.1)
Lithuania 89 (1.0) 519 (2.3) 9 (0.5) 526 (4.6) 2 (0.4) ~ ~ 1 (0.2) ~ ~
Macedonia, Rep. of 89 (1.4) 452 (3.7) 4 (0.4) 449 (9.5) 5 (0.9) 410 (12.8) 2 (0.6) ~ ~
Malaysia 51 (2.1) 502 (3.4) 14 (0.8) 521 (4.3) 28 (1.9) 518 (6.1) 7 (0.8) 523 (9.9)
Moldova, Rep. of 68 (1.6) 474 (3.9) 18 (0.9) 474 (4.5) 13 (1.2) 464 (5.9) 1 (0.2) ~ ~
Morocco 35 (1.8) 389 (4.1) 18 (0.9) 411 (4.0) 39 (1.4) 400 (3.1) 8 (0.8) 400 (7.8)
Netherlands 83 (1.3) 541 (3.1) 12 (1.0) 517 (6.7) 4 (0.5) 488 (11.8) 1 (0.2) ~ ~
New Zealand 80 (1.3) 525 (5.1) 12 (0.8) 508 (6.9) 6 (0.8) 495 (11.7) 1 (0.3) ~ ~
Norway 85 (0.8) 498 (1.9) 10 (0.5) 489 (6.1) 3 (0.4) 435 (10.6) 1 (0.2) ~ ~
Palestinian Nat'l Auth. 73 (1.3) 437 (3.5) 11 (0.6) 452 (6.0) 13 (1.0) 425 (5.6) 2 (0.3) ~ ~
Philippines 2 (0.3) ~ ~ 4 (0.3) 385 (12.2) 80 (1.0) 385 (5.8) 14 (0.9) 343 (6.4)
Romania 86 (1.8) 469 (5.1) 8 (0.6) 483 (6.2) 4 (1.0) 451 (17.7) 2 (1.0) ~ ~
Russian Federation 86 (2.0) 514 (3.6) 10 (1.0) 531 (9.5) 4 (1.1) 471 (17.3) 1 (0.3) ~ ~
Saudi Arabia 100 (0.0) 398 (4.0) 0 (0.0) ~ ~ 0 (0.0) ~ ~ 0 (0.0) ~ ~
Scotland 92 (0.6) 513 (3.3) 5 (0.5) 532 (8.7) 3 (0.3) 464 (10.3) 1 (0.2) ~ ~
Serbia 93 (0.7) 468 (2.6) 5 (0.4) 484 (6.5) 2 (0.4) ~ ~ 0 (0.1) ~ ~
Singapore 23 (0.6) 613 (3.9) 19 (0.6) 602 (3.9) 49 (0.8) 557 (5.1) 8 (0.4) 545 (6.7)
Slovak Republic 79 (1.6) 519 (3.3) 12 (0.7) 528 (6.1) 7 (1.0) 479 (7.5) 2 (0.4) ~ ~
Slovenia 80 (1.3) 526 (2.0) 11 (0.7) 504 (3.6) 6 (0.7) 487 (5.3) 2 (0.5) ~ ~
South Africa 18 (1.7) 347 (17.3) 9 (0.7) 310 (13.8) 57 (1.7) 225 (4.3) 15 (1.0) 153 (5.2)
Sweden 84 (1.3) 531 (2.4) 10 (0.8) 507 (5.8) 5 (0.7) 471 (9.2) 1 (0.2) ~ ~
Tunisia 51 (1.7) 399 (2.1) 13 (0.8) 422 (4.9) 28 (1.3) 401 (3.4) 9 (0.9) 409 (4.6)
United States 83 (0.9) 533 (2.9) 10 (0.5) 516 (5.5) 5 (0.4) 472 (7.0) 1 (0.2) ~ ~

¶ England 87 (1.6) 547 (4.5) 10 (1.3) 540 (7.2) 2 (0.6) ~ ~ 1 (0.2) ~ ~
International Avg. 68 (0.2) 482 (0.8) 11 (0.1) 483 (1.0) 17 (0.1) 442 (1.5) 4 (0.1) 389 (2.4)

Benchmarking Participants
Basque Country, Spain 65 (1.6) 489 (3.1) 25 (1.1) 490 (4.7) 8 (0.7) 486 (6.3) 3 (0.5) 477 (9.0)
Indiana State, US 88 (0.9) 534 (4.6) 7 (0.8) 534 (7.9) 4 (0.4) 483 (12.2) 1 (0.2) ~ ~
Ontario Province, Can. 72 (2.0) 536 (2.5) 16 (1.1) 528 (4.7) 9 (0.9) 523 (6.8) 2 (0.3) ~ ~
Quebec Province, Can. 72 (1.8) 536 (2.8) 19 (0.9) 527 (5.4) 7 (0.9) 498 (7.8) 2 (0.4) ~ ~

Never

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Average
Achievement

Sometimes

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Always Almost Always

Background data provided by students.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

Students Speak Language of the Test at HomeExhibit 4.3:  
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Grade
SCIENCE 
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Armenia 84 (1.0) 440 (4.7) 11 (0.7) 448 (5.9) 4 (0.4) 413 (10.5) 1 (0.2) ~ ~
Australia 80 (1.7) 525 (4.6) 11 (0.9) 525 (4.9) 8 (1.0) 493 (8.5) 1 (0.2) ~ ~
Belgium (Flemish) 68 (1.4) 525 (1.6) 16 (0.9) 520 (2.7) 12 (1.2) 487 (5.4) 4 (0.5) 500 (6.9)
Chinese Taipei 31 (1.2) 568 (2.3) 41 (0.8) 553 (2.0) 26 (1.1) 533 (2.8) 1 (0.1) ~ ~
Cyprus 72 (1.1) 481 (2.4) 14 (0.7) 491 (4.3) 11 (0.6) 469 (5.0) 3 (0.3) 467 (7.0)
England 82 (1.3) 544 (3.7) 12 (0.8) 549 (5.8) 5 (0.7) 484 (7.2) 1 (0.2) ~ ~
Hong Kong, SAR 51 (1.3) 558 (3.5) 24 (0.8) 535 (3.3) 21 (1.0) 523 (3.6) 4 (0.4) 495 (5.4)
Hungary 91 (0.6) 531 (2.9) 8 (0.6) 540 (5.7) 1 (0.2) ~ ~ 0 (0.1) ~ ~
Iran, Islamic Rep. of 53 (3.4) 434 (4.7) 6 (0.5) 438 (8.2) 21 (1.9) 407 (5.1) 20 (2.5) 368 (7.3)
Italy 88 (0.7) 520 (3.8) 3 (0.3) 494 (10.3) 6 (0.5) 486 (6.7) 2 (0.3) ~ ~
Japan 91 (0.5) 547 (1.5) 8 (0.5) 526 (5.2) 1 (0.2) ~ ~ 0 (0.1) ~ ~
Latvia 78 (1.5) 535 (2.4) 15 (0.8) 537 (4.3) 6 (0.8) 496 (7.7) 2 (0.4) ~ ~
Lithuania 83 (1.0) 514 (2.6) 13 (0.8) 521 (5.2) 3 (0.6) 479 (9.7) 0 (0.1) ~ ~
Moldova, Rep. of 76 (1.8) 500 (5.0) 14 (1.0) 492 (7.4) 9 (1.1) 490 (7.0) 1 (0.3) ~ ~
Morocco 35 (2.3) 306 (8.4) 11 (0.8) 318 (9.7) 28 (1.6) 322 (7.3) 27 (2.5) 296 (11.5)
Netherlands 75 (1.2) 531 (1.8) 17 (0.9) 518 (4.7) 7 (0.8) 485 (5.0) 1 (0.3) ~ ~
New Zealand 76 (1.0) 529 (2.3) 13 (0.6) 533 (5.6) 11 (0.8) 458 (7.8) 1 (0.2) ~ ~
Norway 78 (1.0) 471 (2.6) 15 (0.8) 471 (5.1) 5 (0.5) 409 (8.8) 1 (0.2) ~ ~
Philippines 6 (0.6) 302 (15.1) 8 (0.9) 307 (23.7) 59 (1.8) 363 (10.4) 27 (2.1) 284 (7.5)
Russian Federation 81 (2.3) 526 (4.8) 8 (0.7) 544 (6.7) 8 (1.7) 515 (16.9) 2 (0.5) ~ ~
Scotland 78 (1.3) 506 (3.2) 10 (0.6) 509 (5.3) 9 (0.8) 480 (5.9) 3 (0.4) 450 (10.9)
Singapore 24 (1.2) 592 (6.0) 22 (1.0) 598 (4.5) 47 (1.5) 545 (5.6) 7 (0.6) 512 (8.1)
Slovenia 72 (1.3) 494 (2.7) 18 (1.1) 497 (4.5) 8 (1.0) 474 (6.8) 2 (0.3) ~ ~
Tunisia 43 (2.5) 318 (7.9) 9 (0.8) 313 (13.0) 36 (2.2) 325 (6.6) 12 (1.5) 325 (11.7)
United States 73 (1.1) 546 (2.4) 13 (0.5) 538 (3.8) 12 (0.8) 482 (4.4) 2 (0.1) ~ ~
International Avg. 67 (0.3) 494 (1.1) 14 (0.2) 493 (1.6) 15 (0.2) 462 (1.8) 5 (0.2) 411 (2.8)

Benchmarking Participants
Indiana State, US 83 (0.9) 556 (3.7) 11 (0.7) 566 (5.9) 5 (0.7) 506 (8.4) 1 (0.2) ~ ~
Ontario Province, Can. 63 (1.7) 546 (3.6) 24 (1.1) 549 (5.9) 13 (1.1) 505 (5.9) 1 (0.2) ~ ~
Quebec Province, Can. 67 (1.3) 500 (2.8) 24 (0.9) 509 (3.5) 8 (0.8) 480 (5.9) 2 (0.3) ~ ~

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Always Almost Always Never

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Average
Achievement

Sometimes

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

Students Speak Language of the Test at HomeExhibit 4.3:   
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Earlier IEA studies have shown that students from homes with 
extensive literacy resources have higher achievement than those from 
less advantaged backgrounds. For example, TIMSS 1999 has shown 
a consistent relationship between number of books in the home and 
student achievement in both mathematics and science at the eighth 
grade,2 and PIRLS 2001 demonstrated a similar relationship with 
reading literacy at the fourth grade.3 Providing further information on 
this topic, Exhibit 4.4 shows for each country at both eighth and fourth 
grades the percentage of students at each of fi ve ranges of number of 
books in the home in relation to average science achievement. This 
exhibit reveals a wide range both across and within each country. For 
example, the percentage of eighth-grade students reporting more than 
200 books in their homes exceeded 30 percent in Australia, Estonia, 
Hungary, and Sweden, whereas in Botswana, Egypt, Ghana, Indo-
nesia, Iran, Morocco, the Philippines, and South Africa, more than 
30 percent of students were from homes with 10 books or less. The 
situation among fourth-grade students was similar. 

Across countries, on average, 15 percent of eighth-grade stu-
dents were from homes with more than 200 books, 13 percent from 
homes with 101-200 books, 27 percent from homes with 26-100 books, 
26 percent from homes with 11-25 books, and 18 percent with 0-10 
books. There also was a clear-cut relationship, on average, between 
number of books in the home and science achievement. Eighth-grade 
students reporting more than 200 books in their homes had an average 
score of 506 on the science scale, compared with an average of just 438 
for students reporting 10 books or less, a difference of 68 points. The 
difference at fourth grade was similar.

In addition to literacy resources such as books, TIMSS has 
found that having study aids such as a computer or a study desk 
or table at home was associated with higher student achievement. 
Exhibit 4.5 shows the percentage of eighth- and fourth-grade stu-
dents in each country that had a computer or study desk or table, 
together with their average science achievement. About 60 percent 

2 Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., Gregory, K.D., Garden, R.A., O’Connor, K.M, Chrostowski, S.J., and Smith, T.A. (2000), TIMSS 
1999 International Mathematics Report: Findings from IEA’s Repeat of the Third International Mathematics and Science Study at the Eighth 
Grade, Chestnut Hill, MA: Boston College; Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Gregory, K.D., Smith, T.A., Chrostowski, S.J., Garden, 
R.A., and O’Connor, K.M. (2000), TIMSS 1999 International Science Report: Findings from IEA’s Repeat of the Third International Mathematics 
and Science Study at the Eighth Grade, Chestnut Hill, MA: Boston College. 

3 Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., and Kennedy, A.M. (2003), PIRLS 2001 International Report: IEA’s Study of Reading Literacy 
Achievement in Primary Schools in 35 Countries, Chestnut Hill, MA: Boston College.
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of eighth-grade students, on average, reported having a computer at 
home, as did a slightly greater percentage of fourth-grade students 
(65%). However, there were great differences between countries. 
For 17 of the participants – Australia, Belgium (Flemish), Chinese 
Taipei, England, Hong Kong SAR, Israel, Korea, the Netherlands, New 
Zealand, Norway, Scotland, Singapore, Sweden, the United States, 
Indiana, Ontario, and Quebec – virtually all eighth-grade students 
(90% or more) reported having a computer at home. In contrast, 
less than 20 percent of eighth-grade students in Armenia, Botswana, 
Egypt, Indonesia, Moldova, and Morocco reported having a computer. 
The science achievement difference between students with a computer 
at home and those without was substantial on average – 35 scale score 
points at eighth grade and 27 points at fourth grade.

Perhaps not surprisingly, somewhat greater percentages of stu-
dents reported having a study desk or table at home – 83 percent and 
80 percent at eighth and fourth grades, respectively. In many coun-
tries (20 at eighth grade and 9 at fourth grade), more than 90 percent 
of students reported having a study desk. Having such a study facil-
ity was associated with higher average science achievement at both 
grades – 34 point difference at eighth grade and a 26 point difference 
at fourth grade. 

Because having a computer at home does not necessarily mean 
that students have access to it, TIMSS also asked students where they 
actually use a computer – at home, at school, or some other place. 
Exhibit 4.6 summarizes these responses, presenting countries in order 
of the percentage of students that reported using a computer both at 
home and at school. On average, almost 40% of eighth-grade students 
reported using a computer both at home and at school. Eighteen per-
cent reported using a computer at home but not at school, 19 percent 
using one at school but not at home, and 10 percent at some other 
place. Fourteen percent of eighth-grade students reported that they 
do not use a computer at all. The percentages for fourth grade were 
fairly similar. 
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Grade88SCIENCE 

Armenia 20 (1.0) 478 (5.1) 13 (0.6) 475 (4.2) 28 (0.7) 467 (3.6)
Australia 31 (1.4) 553 (4.1) 23 (0.8) 540 (3.4) 30 (1.0) 517 (4.8)
Bahrain 17 (0.5) 450 (2.7) 14 (0.6) 457 (3.4) 31 (0.8) 445 (2.1)
Belgium (Flemish) 12 (0.6) 539 (4.0) 15 (0.6) 538 (2.6) 34 (0.9) 524 (2.7)
Botswana 4 (0.5) 407 (14.6) 5 (0.3) 402 (7.4) 13 (0.6) 395 (6.2)
Bulgaria 28 (1.3) 494 (8.2) 18 (0.9) 484 (6.0) 25 (1.1) 481 (5.9)
Chile 5 (0.4) 484 (6.4) 7 (0.4) 458 (5.8) 27 (0.9) 437 (3.5)
Chinese Taipei 15 (1.0) 616 (3.5) 14 (0.6) 602 (3.8) 30 (0.7) 582 (3.2)
Cyprus 11 (0.5) 472 (5.0) 16 (0.7) 458 (3.5) 35 (0.8) 453 (3.0)
Egypt 6 (0.4) 447 (8.9) 6 (0.4) 438 (9.5) 18 (0.7) 440 (5.3)
Estonia 45 (1.2) 567 (2.9) 18 (0.6) 552 (3.6) 23 (0.7) 543 (3.1)
Ghana 10 (0.6) 259 (11.1) 6 (0.4) 276 (13.8) 16 (0.7) 277 (8.2)
Hong Kong, SAR 9 (0.6) 576 (5.6) 8 (0.4) 574 (4.2) 27 (0.6) 565 (3.0)
Hungary 31 (1.2) 578 (3.2) 22 (0.7) 551 (3.5) 29 (1.0) 531 (3.1)
Indonesia 1 (0.2) ~ ~ 3 (0.3) 449 (9.6) 19 (0.7) 431 (5.1)
Iran, Islamic Rep. of 7 (0.5) 492 (6.1) 5 (0.3) 483 (5.2) 17 (0.8) 468 (3.5)
Israel 22 (0.9) 511 (4.1) 22 (0.7) 507 (3.9) 33 (0.8) 487 (3.6)
Italy 19 (0.9) 524 (4.2) 14 (0.6) 502 (4.7) 25 (0.7) 497 (3.8)
Japan 17 (0.7) 584 (3.2) 17 (0.5) 567 (2.9) 32 (0.8) 552 (2.3)
Jordan 9 (0.6) 499 (7.9) 8 (0.5) 509 (7.2) 28 (0.9) 496 (4.1)
Korea, Rep. of 19 (0.8) 596 (2.2) 22 (0.7) 572 (2.3) 33 (0.8) 556 (2.2)
Latvia 28 (1.3) 532 (3.6) 25 (0.8) 517 (3.1) 31 (1.1) 504 (3.2)
Lebanon 8 (0.6) 421 (8.9) 8 (0.8) 446 (8.6) 25 (1.0) 423 (5.0)
Lithuania 12 (0.8) 551 (4.5) 15 (0.7) 537 (4.2) 34 (0.9) 525 (2.3)
Macedonia, Rep. of 8 (0.7) 471 (7.8) 8 (0.6) 489 (6.6) 28 (0.9) 476 (3.9)
Malaysia 5 (0.5) 557 (6.4) 9 (0.6) 540 (5.2) 28 (0.8) 524 (3.6)
Moldova, Rep. of 8 (0.8) 507 (5.2) 9 (0.6) 494 (5.9) 23 (1.0) 483 (4.3)
Morocco 5 (0.6) 410 (10.3) 4 (0.3) 403 (8.8) 21 (0.9) 404 (3.6)
Netherlands 21 (1.4) 567 (4.4) 19 (0.9) 556 (3.8) 31 (1.3) 535 (3.2)
New Zealand 25 (1.5) 556 (7.4) 22 (1.1) 537 (4.4) 31 (1.0) 512 (4.5)
Norway 27 (1.2) 515 (2.6) 22 (0.7) 504 (2.8) 33 (0.9) 493 (3.1)
Palestinian Nat'l Auth. 7 (0.5) 446 (7.1) 6 (0.4) 457 (6.8) 24 (0.7) 456 (4.4)
Philippines 3 (0.3) 373 (13.1) 4 (0.3) 423 (12.3) 17 (0.8) 418 (7.8)
Romania 12 (1.2) 516 (7.2) 13 (1.1) 508 (5.3) 29 (1.2) 479 (4.3)
Russian Federation 21 (1.3) 538 (3.5) 26 (0.9) 526 (4.1) 32 (1.4) 512 (4.2)
Saudi Arabia 10 (0.7) 422 (7.4) 9 (0.9) 414 (6.0) 25 (1.0) 410 (4.9)
Scotland 17 (1.0) 564 (4.8) 16 (0.7) 541 (4.3) 29 (0.8) 516 (3.6)
Serbia 6 (0.5) 509 (4.7) 9 (0.5) 518 (5.3) 27 (1.0) 490 (3.8)
Singapore 14 (0.5) 631 (4.1) 16 (0.5) 607 (4.2) 33 (0.7) 589 (3.7)
Slovak Republic 12 (0.8) 564 (4.7) 18 (0.8) 547 (4.1) 41 (0.9) 520 (3.0)
Slovenia 13 (0.7) 545 (4.5) 15 (0.7) 542 (3.2) 38 (0.9) 527 (2.2)
South Africa 6 (0.5) 315 (20.7) 5 (0.4) 316 (22.1) 14 (0.7) 288 (13.6)
Sweden 32 (1.3) 558 (3.2) 21 (0.6) 537 (3.0) 27 (0.9) 511 (3.0)
Tunisia 4 (0.4) 433 (7.8) 6 (0.5) 426 (6.3) 22 (0.9) 415 (3.1)
United States 24 (0.9) 569 (3.6) 18 (0.5) 552 (3.4) 28 (0.6) 527 (2.9)

¶ England 24 (1.1) 588 (5.7) 18 (1.0) 564 (6.5) 27 (1.0) 541 (4.4)
International Avg. 15 (0.1) 506 (1.0) 13 (0.1) 498 (1.0) 27 (0.1) 483 (0.7)

Benchmarking Participants
Basque Country, Spain 25 (1.4) 514 (4.6) 20 (0.9) 505 (4.6) 36 (1.3) 481 (3.2)
Indiana State, US 19 (1.6) 566 (6.4) 17 (0.9) 552 (5.7) 32 (1.0) 537 (4.4)
Ontario Province, Can. 28 (1.6) 560 (3.1) 21 (0.9) 539 (3.3) 31 (1.1) 523 (3.7)
Quebec Province, Can. 13 (0.8) 553 (4.6) 16 (0.9) 551 (4.9) 33 (0.9) 535 (3.2)

More than 200 Books 101-200 Books 26-100 Books

Percent of
Students

Average
Achievement

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

Books in the HomeExhibit 4.4: 
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Grade
SCIENCE 
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Armenia 24 (0.9) 453 (4.8) 15 (0.9) 433 (5.2)
Australia 11 (0.8) 493 (5.8) 5 (0.5) 464 (8.7)
Bahrain 26 (0.8) 423 (3.0) 11 (0.5) 420 (5.0)
Belgium (Flemish) 25 (0.8) 503 (4.0) 14 (0.7) 477 (5.7)
Botswana 30 (0.9) 368 (3.4) 48 (1.3) 348 (3.0)
Bulgaria 15 (0.7) 470 (6.3) 14 (1.6) 449 (11.8)
Chile 37 (0.9) 402 (2.6) 23 (1.2) 374 (3.5)
Chinese Taipei 24 (0.9) 552 (3.8) 17 (0.9) 515 (4.2)
Cyprus 27 (0.7) 427 (3.3) 11 (0.5) 391 (4.6)
Egypt 38 (0.8) 424 (4.2) 33 (1.2) 415 (3.8)
Estonia 11 (0.6) 528 (3.8) 3 (0.3) 516 (7.4)
Ghana 34 (1.0) 264 (6.3) 34 (1.5) 246 (6.4)
Hong Kong, SAR 28 (0.7) 555 (3.6) 28 (0.7) 538 (4.2)
Hungary 13 (0.6) 499 (4.5) 5 (0.7) 466 (7.7)
Indonesia 45 (0.9) 416 (4.4) 32 (1.0) 416 (4.3)
Iran, Islamic Rep. of 31 (0.8) 454 (2.6) 39 (1.3) 437 (2.6)
Israel 17 (0.8) 460 (4.2) 6 (0.4) 448 (7.5)
Italy 29 (0.7) 474 (4.0) 13 (0.7) 457 (5.5)
Japan 22 (0.6) 539 (2.4) 13 (0.7) 517 (3.3)
Jordan 33 (0.9) 470 (4.2) 23 (0.8) 449 (4.3)
Korea, Rep. of 10 (0.6) 533 (2.9) 15 (0.7) 514 (3.0)
Latvia 12 (0.7) 491 (4.1) 4 (0.4) 479 (7.0)
Lebanon 36 (1.1) 384 (5.2) 23 (1.4) 353 (5.2)
Lithuania 30 (1.1) 503 (2.7) 10 (0.7) 483 (6.4)
Macedonia, Rep. of 40 (1.2) 443 (3.9) 17 (0.8) 401 (5.9)
Malaysia 40 (1.0) 501 (3.4) 17 (0.9) 482 (4.7)
Moldova, Rep. of 37 (1.2) 467 (4.6) 23 (1.1) 452 (5.1)
Morocco 38 (1.0) 392 (3.4) 33 (1.4) 399 (3.6)
Netherlands 19 (1.2) 508 (5.3) 10 (0.8) 492 (5.7)
New Zealand 14 (0.8) 490 (4.4) 8 (0.7) 453 (7.8)
Norway 11 (0.6) 463 (4.6) 7 (0.4) 441 (7.0)
Palestinian Nat'l Auth. 36 (0.8) 432 (3.6) 27 (1.0) 421 (3.7)
Philippines 34 (0.8) 381 (5.7) 43 (1.0) 356 (5.6)
Romania 27 (1.4) 451 (5.9) 20 (1.7) 435 (9.0)
Russian Federation 17 (1.1) 481 (5.0) 4 (0.5) 458 (9.4)
Saudi Arabia 33 (1.1) 391 (4.5) 23 (1.4) 382 (4.3)
Scotland 21 (1.0) 480 (3.3) 16 (0.9) 460 (4.8)
Serbia 38 (1.0) 458 (2.5) 21 (1.1) 428 (4.0)
Singapore 24 (0.7) 546 (6.1) 12 (0.7) 508 (6.9)
Slovak Republic 24 (1.1) 481 (3.2) 5 (0.5) 440 (7.5)
Slovenia 27 (0.7) 502 (3.5) 8 (0.6) 474 (4.7)
South Africa 31 (0.9) 241 (6.0) 44 (1.3) 218 (4.5)
Sweden 14 (0.7) 481 (4.4) 6 (0.6) 472 (6.2)
Tunisia 44 (1.1) 400 (2.0) 23 (1.1) 392 (2.3)
United States 18 (0.6) 493 (3.3) 13 (0.6) 469 (4.6)

¶ England 17 (0.9) 520 (4.8) 13 (1.1) 487 (5.0)
International Avg. 26 (0.1) 458 (0.7) 18 (0.1) 438 (1.0)

Benchmarking Participants
Basque Country, Spain 15 (0.8) 462 (4.3) 5 (0.5) 435 (9.3)
Indiana State, US 19 (1.0) 510 (5.8) 14 (1.2) 477 (6.3)
Ontario Province, Can. 14 (0.9) 507 (5.1) 7 (0.6) 497 (5.0)
Quebec Province, Can. 24 (1.1) 519 (3.3) 14 (0.7) 501 (4.3)

11-25 Books 0-10 Books

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE TIMSS2003

Grade
SCIENCE 

Armenia r 18 (1.0) 459 (5.3) 14 (0.7) 456 (5.7) 29 (1.1) 448 (4.9)
Australia 23 (1.3) 542 (4.5) 23 (1.1) 543 (3.7) 34 (1.1) 519 (4.0)
Belgium (Flemish) 11 (0.7) 532 (4.3) 17 (0.7) 532 (2.8) 42 (1.0) 524 (1.8)
Chinese Taipei 15 (0.8) 580 (3.6) 14 (0.6) 570 (3.1) 30 (0.7) 557 (2.2)
Cyprus 9 (0.7) 490 (4.4) 14 (0.7) 489 (4.3) 38 (1.0) 491 (3.3)
England 19 (1.2) 575 (5.8) 20 (1.0) 561 (4.6) 35 (1.2) 542 (3.3)
Hong Kong, SAR 7 (0.6) 557 (5.0) 10 (0.8) 555 (5.7) 28 (1.0) 548 (3.8)
Hungary 18 (1.1) 560 (4.9) 17 (0.8) 549 (4.3) 35 (1.0) 536 (2.8)
Iran, Islamic Rep. of 5 (0.6) 454 (11.3) 5 (0.5) 436 (9.7) 13 (0.9) 450 (6.1)
Italy 10 (0.8) 525 (4.6) 11 (0.6) 531 (5.2) 27 (0.8) 525 (4.8)
Japan 7 (0.4) 566 (5.6) 14 (0.6) 561 (3.2) 40 (0.9) 553 (2.1)
Latvia 17 (0.9) 548 (3.6) 21 (0.9) 543 (4.2) 38 (1.1) 535 (3.0)
Lithuania 8 (0.6) 527 (3.9) 11 (0.6) 534 (4.6) 36 (1.0) 526 (2.7)
Moldova, Rep. of 6 (0.6) 526 (9.9) 8 (0.7) 524 (7.1) 24 (1.2) 516 (6.1)
Morocco r 2 (0.3) ~ ~ 3 (0.3) 322 (16.3) 10 (1.0) 336 (13.4)
Netherlands 14 (1.1) 548 (3.9) 18 (1.0) 533 (3.6) 37 (1.2) 529 (2.5)
New Zealand 17 (0.7) 548 (3.8) 21 (0.8) 544 (4.2) 36 (1.0) 526 (3.1)
Norway 17 (0.9) 487 (4.9) 22 (0.8) 483 (3.8) 37 (0.9) 470 (3.1)
Philippines 5 (0.6) 318 (16.8) 6 (0.6) 340 (21.1) 14 (1.1) 388 (19.8)
Russian Federation 13 (0.7) 545 (7.8) 15 (0.8) 537 (6.8) 35 (1.2) 532 (5.1)
Scotland 21 (1.1) 523 (5.0) 18 (0.8) 520 (5.3) 31 (1.0) 508 (3.4)
Singapore 10 (0.6) 609 (6.3) 17 (0.9) 595 (5.8) 40 (0.9) 578 (4.7)
Slovenia 13 (0.9) 502 (6.5) 15 (0.9) 507 (5.0) 36 (0.9) 506 (3.0)
Tunisia r 4 (0.6) 357 (16.0) 8 (0.8) 351 (11.8) 18 (1.2) 360 (8.0)
United States 15 (0.7) 563 (3.6) 17 (0.5) 568 (3.0) 34 (0.7) 545 (2.4)
International Avg. 12 (0.2) 518 (1.5) 14 (0.2) 507 (1.5) 31 (0.2) 502 (1.2)

Benchmarking Participants
Indiana State, US 16 (1.1) 565 (6.3) 19 (1.1) 578 (5.5) 36 (1.1) 560 (3.8)
Ontario Province, Can. 20 (1.4) 566 (5.3) 22 (1.1) 558 (5.5) 35 (1.3) 539 (3.4)
Quebec Province, Can. 7 (0.5) 516 (5.4) 11 (0.7) 518 (3.3) 44 (1.0) 509 (2.9)

Percent of
Students

Average
Achievement

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

More than 200 Books 101-200 Books 26-100 Books

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students.

Books in the Home 44Exhibit 4.4:  
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Grade
SCIENCE 
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Armenia r 22 (0.9) 437 (6.4) 17 (1.2) 416 (6.9)
Australia 13 (0.9) 487 (6.8) 6 (0.8) 464 (10.2)
Belgium (Flemish) 23 (0.9) 506 (2.5) 8 (0.5) 484 (5.2)
Chinese Taipei 24 (0.8) 540 (2.2) 17 (0.8) 516 (2.6)
Cyprus 29 (1.0) 476 (2.9) 11 (0.7) 453 (4.8)
England 17 (1.0) 511 (4.5) 8 (0.8) 475 (6.3)
Hong Kong, SAR 30 (0.8) 540 (3.2) 25 (1.4) 533 (4.0)
Hungary 22 (0.9) 506 (4.1) 8 (0.7) 479 (6.2)
Iran, Islamic Rep. of 22 (1.2) 439 (5.4) 55 (2.1) 396 (4.5)
Italy 33 (1.0) 511 (4.3) 18 (0.9) 498 (6.8)
Japan 28 (0.8) 529 (2.4) 12 (0.8) 514 (3.6)
Latvia 18 (0.9) 515 (3.3) 6 (0.7) 491 (6.6)
Lithuania 34 (1.1) 506 (3.2) 13 (0.9) 476 (6.0)
Moldova, Rep. of 31 (1.4) 493 (5.4) 30 (1.4) 475 (6.9)
Morocco r 26 (1.5) 320 (7.8) 60 (2.1) 304 (8.1)
Netherlands 21 (1.1) 515 (2.8) 9 (0.8) 486 (5.6)
New Zealand 17 (0.6) 491 (4.9) 9 (0.7) 463 (6.2)
Norway 17 (0.8) 445 (4.4) 7 (0.5) 418 (7.0)
Philippines 27 (1.1) 368 (11.6) 48 (2.1) 299 (7.2)
Russian Federation 27 (1.5) 516 (5.7) 10 (0.7) 499 (8.5)
Scotland 20 (1.1) 481 (3.6) 11 (0.7) 462 (6.3)
Singapore 22 (0.9) 538 (4.8) 11 (0.8) 497 (8.6)
Slovenia 28 (1.1) 475 (3.7) 7 (0.6) 443 (7.3)
Tunisia r 29 (1.5) 337 (7.0) 41 (2.3) 290 (7.0)
United States 22 (0.6) 509 (2.5) 13 (0.6) 491 (3.5)
International Avg. 24 (0.2) 480 (1.1) 18 (0.2) 453 (1.4)

Benchmarking Participants
Indiana State, US 19 (1.2) 535 (4.7) 10 (0.8) 508 (7.0)
Ontario Province, Can. 16 (1.3) 513 (4.4) 7 (0.9) 496 (7.9)
Quebec Province, Can. 27 (0.8) 491 (3.0) 11 (0.7) 473 (4.9)

11-25 Books 0-10 Books

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students.

Books in the HomeExhibit 4.4:   



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE144

CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE TIMSS2003

Grade88SCIENCE 

Armenia 19 (0.7) 461 (4.6) 81 (0.7) 463 (3.6) 64 (1.1) 472 (3.7) 36 (1.1) 444 (4.0)
Australia 96 (0.3) 530 (3.7) 4 (0.3) 480 (7.8) 92 (0.5) 529 (3.9) 8 (0.5) 511 (6.5)
Bahrain 81 (0.6) 443 (1.8) 19 (0.6) 422 (3.6) 80 (0.7) 443 (2.0) 20 (0.7) 424 (3.1)
Belgium (Flemish) 95 (0.5) 519 (2.4) 5 (0.5) 457 (10.0) 95 (0.4) 518 (2.4) 5 (0.4) 485 (6.5)
Botswana 16 (0.8) 374 (8.2) 84 (0.8) 367 (2.5) 68 (0.8) 374 (3.6) 32 (0.8) 354 (3.0)
Bulgaria 37 (1.5) 481 (8.3) 63 (1.5) 480 (5.0) 79 (1.2) 482 (5.7) 21 (1.2) 469 (7.4)
Chile 39 (1.4) 442 (3.6) 61 (1.4) 396 (2.7) 56 (1.0) 427 (3.0) 44 (1.0) 396 (3.2)
Chinese Taipei 91 (0.8) 576 (3.3) 9 (0.8) 523 (5.4) 93 (0.5) 573 (3.4) 7 (0.5) 539 (5.8)
Cyprus 82 (0.6) 450 (2.0) 18 (0.6) 407 (3.6) 95 (0.3) 445 (1.9) 5 (0.3) 386 (7.9)
Egypt 16 (0.8) 458 (5.4) 84 (0.8) 418 (4.0) 80 (1.0) 440 (3.5) 20 (1.0) 367 (5.5)
Estonia 67 (1.1) 563 (2.6) 33 (1.1) 535 (3.0) 93 (0.6) 553 (2.5) 7 (0.6) 555 (5.7)
Ghana 24 (1.1) 239 (7.7) 76 (1.1) 269 (6.2) 60 (1.5) 280 (6.4) 40 (1.5) 236 (6.7)
Hong Kong, SAR 97 (0.3) 557 (2.9) 3 (0.3) 535 (9.2) 75 (0.8) 558 (3.0) 25 (0.8) 553 (4.2)
Hungary 75 (1.0) 554 (2.7) 25 (1.0) 512 (4.4) 98 (0.3) 544 (2.8) 2 (0.3) ~ ~
Indonesia 17 (1.3) 444 (5.7) 83 (1.3) 420 (4.0) 75 (1.2) 427 (3.8) 25 (1.2) 405 (5.5)
Iran, Islamic Rep. of 27 (1.4) 468 (3.6) 73 (1.4) 451 (2.4) 50 (1.6) 466 (2.5) 50 (1.6) 443 (2.6)
Israel 92 (0.7) 494 (3.1) 8 (0.7) 436 (6.0) 97 (0.3) 491 (3.1) 3 (0.3) 450 (8.9)
Italy 84 (0.7) 497 (3.0) 16 (0.7) 463 (6.0) 88 (0.6) 493 (3.1) 12 (0.6) 477 (4.7)
Japan 82 (0.8) 558 (1.7) 18 (0.8) 529 (3.2) 96 (0.3) 554 (1.7) 4 (0.3) 526 (6.5)
Jordan 41 (1.7) 502 (4.7) 59 (1.7) 459 (3.7) 73 (1.3) 487 (3.6) 27 (1.3) 448 (5.8)
Korea, Rep. of 98 (0.3) 560 (1.6) 2 (0.3) ~ ~ 97 (0.3) 560 (1.6) 3 (0.3) 513 (8.3)
Latvia 43 (1.6) 526 (2.9) 57 (1.6) 504 (2.7) 94 (0.6) 514 (2.5) 6 (0.6) 497 (6.8)
Lebanon 59 (1.5) 409 (4.9) 41 (1.5) 373 (5.5) 71 (1.2) 403 (4.5) 29 (1.2) 374 (5.1)
Lithuania 48 (1.6) 535 (2.5) 52 (1.6) 506 (2.3) 97 (0.3) 520 (2.2) 3 (0.3) 495 (13.8)
Macedonia, Rep. of 42 (1.6) 466 (4.6) 58 (1.6) 441 (3.7) 87 (0.8) 456 (3.5) 13 (0.8) 415 (6.6)
Malaysia 57 (1.4) 522 (4.4) 43 (1.4) 495 (3.5) 87 (0.6) 512 (3.8) 13 (0.6) 498 (4.5)
Moldova, Rep. of 18 (1.0) 471 (4.7) 82 (1.0) 474 (3.5) 80 (1.2) 476 (3.6) 20 (1.2) 462 (4.8)
Morocco 18 (1.2) 398 (4.9) 82 (1.2) 398 (2.6) 73 (1.4) 401 (3.0) 27 (1.4) 390 (4.9)
Netherlands 98 (0.3) 537 (3.1) 2 (0.3) ~ ~ 99 (0.2) 537 (3.2) 1 (0.2) ~ ~
New Zealand 91 (0.7) 524 (5.2) 9 (0.7) 489 (5.8) 87 (0.8) 525 (5.1) 13 (0.8) 489 (7.3)
Norway 96 (0.4) 497 (2.0) 4 (0.4) 445 (8.6) 98 (0.3) 496 (2.0) 2 (0.3) ~ ~
Palestinian Nat'l Auth. 41 (1.2) 455 (4.2) 59 (1.2) 425 (3.1) 77 (1.3) 442 (3.2) 23 (1.3) 420 (4.9)
Philippines 21 (1.1) 396 (8.7) 79 (1.1) 374 (5.8) 75 (1.1) 387 (6.2) 25 (1.1) 356 (6.0)
Romania 32 (1.9) 499 (5.6) 68 (1.9) 460 (5.0) 77 (1.8) 484 (4.6) 23 (1.8) 430 (7.1)
Russian Federation 30 (2.0) 538 (4.3) 70 (2.0) 504 (3.5) 92 (0.5) 516 (3.8) 8 (0.5) 490 (6.4)
Saudi Arabia 57 (1.9) 407 (5.0) 43 (1.9) 388 (3.5) 61 (1.5) 408 (4.3) 39 (1.5) 384 (4.5)
Scotland 91 (0.7) 516 (3.4) 9 (0.7) 475 (5.6) 82 (0.8) 517 (3.4) 18 (0.8) 489 (5.0)
Serbia 44 (1.4) 487 (3.1) 56 (1.4) 455 (2.6) 91 (0.6) 472 (2.5) 9 (0.6) 437 (5.2)
Singapore 94 (0.4) 583 (4.0) 6 (0.4) 498 (9.4) 91 (0.5) 582 (4.1) 9 (0.5) 536 (7.8)
Slovak Republic 67 (1.2) 528 (3.4) 33 (1.2) 496 (3.7) 88 (0.8) 521 (3.2) 12 (0.8) 490 (4.7)
Slovenia 86 (0.9) 525 (1.7) 14 (0.9) 499 (3.9) 97 (0.4) 522 (1.8) 3 (0.4) 484 (11.8)
South Africa 37 (1.3) 277 (12.9) 63 (1.3) 227 (5.4) 58 (1.5) 265 (10.0) 42 (1.5) 220 (5.1)
Sweden 98 (0.3) 526 (2.6) 2 (0.3) ~ ~ 98 (0.3) 525 (2.7) 2 (0.3) ~ ~
Tunisia 22 (1.4) 418 (3.9) 78 (1.4) 400 (2.0) 73 (1.2) 409 (2.2) 27 (1.2) 390 (2.8)
United States 93 (0.4) 532 (3.1) 7 (0.4) 471 (5.6) 86 (0.5) 533 (3.1) 14 (0.5) 496 (4.2)

¶ England 94 (0.5) 548 (4.5) 6 (0.5) 509 (7.5) 87 (1.0) 550 (4.4) 13 (1.0) 517 (6.4)
International Avg. 60 (0.2) 484 (0.7) 40 (0.2) 449 (0.9) 83 (0.1) 480 (0.6) 17 (0.1) 446 (1.2)

Benchmarking Participants
Basque Country, Spain 89 (0.7) 492 (2.7) 11 (0.7) 465 (5.2) 93 (0.6) 491 (2.7) 7 (0.6) 471 (6.4)
Indiana State, US 92 (0.9) 535 (4.6) 8 (0.9) 487 (9.7) 84 (0.9) 535 (4.6) 16 (0.9) 509 (7.3)
Ontario Province, Can. 97 (0.4) 534 (2.6) 3 (0.4) 498 (9.3) 91 (0.7) 535 (2.6) 9 (0.7) 516 (5.5)
Quebec Province, Can. 93 (0.5) 533 (3.2) 7 (0.5) 512 (4.0) 91 (0.6) 533 (3.1) 9 (0.6) 512 (5.8)

Countries

Average
Achievement

Have Computer

Percent of
Students

Percent of
Students

Do Not Have Computer

Average
Achievement

Average
Achievement

Average
Achievement

Have Study Desk/Table

Percent of
Students

Percent of
Students

Do Not Have
Study Desk/Table

Background data provided by students.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

Computer and Study Desk/Table in the HomeExhibit 4.5:  
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Grade
SCIENCE 
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Armenia 28 (1.2) 446 (5.4) 72 (1.2) 438 (4.6) 60 (1.5) 447 (4.9) 40 (1.5) 430 (5.0)
Australia 92 (0.9) 526 (3.9) 8 (0.9) 478 (8.3) 85 (1.1) 526 (3.5) 15 (1.1) 501 (8.3)
Belgium (Flemish) 90 (0.5) 520 (1.9) 10 (0.5) 505 (3.5) 91 (0.5) 519 (1.9) 9 (0.5) 517 (3.0)
Chinese Taipei 89 (0.7) 555 (1.8) 11 (0.7) 524 (3.2) 87 (0.6) 554 (1.7) 13 (0.6) 539 (3.5)
Cyprus 75 (0.7) 485 (2.6) 25 (0.7) 471 (3.5) 90 (0.5) 485 (2.4) 10 (0.5) 449 (4.3)
England 91 (0.6) 545 (3.6) 9 (0.6) 508 (6.7) 80 (1.1) 544 (3.7) 20 (1.1) 529 (4.4)
Hong Kong, SAR 85 (1.0) 544 (3.0) 15 (1.0) 537 (4.2) 71 (1.1) 541 (3.2) 29 (1.1) 548 (3.4)
Hungary 71 (1.2) 543 (2.9) 29 (1.2) 510 (4.0) 96 (0.5) 533 (2.8) 4 (0.5) 482 (8.9)
Iran, Islamic Rep. of 25 (1.7) 445 (5.2) 75 (1.7) 406 (4.4) 40 (1.8) 448 (4.8) 60 (1.8) 396 (4.4)
Italy 79 (0.7) 519 (3.5) 21 (0.7) 507 (6.1) 72 (0.9) 523 (3.9) 28 (0.9) 501 (4.6)
Japan 77 (0.8) 548 (1.7) 23 (0.8) 532 (2.7) 94 (0.4) 545 (1.5) 6 (0.4) 530 (5.6)
Latvia 42 (1.4) 538 (3.1) 58 (1.4) 529 (2.9) 91 (0.7) 533 (2.5) 9 (0.7) 523 (5.3)
Lithuania 45 (1.4) 521 (3.4) 55 (1.4) 508 (2.7) 97 (0.3) 514 (2.6) 3 (0.3) 489 (10.4)
Moldova, Rep. of 20 (1.1) 499 (6.0) 80 (1.1) 499 (4.5) 81 (1.2) 502 (4.8) 19 (1.2) 478 (6.4)
Morocco r 20 (1.2) 327 (9.4) r 80 (1.2) 307 (7.0) r 52 (1.8) 323 (7.6) r 48 (1.8) 298 (8.3)
Netherlands 93 (0.6) 527 (1.8) 7 (0.6) 500 (6.8) 94 (0.5) 526 (1.9) 6 (0.5) 516 (6.9)
New Zealand 87 (0.7) 530 (2.2) 13 (0.7) 483 (5.3) 80 (0.7) 529 (2.3) 20 (0.7) 498 (4.2)
Norway 91 (0.5) 471 (2.7) 9 (0.5) 440 (4.5) 92 (0.5) 471 (2.6) 8 (0.5) 428 (6.1)
Philippines 26 (1.7) 382 (19.4) 74 (1.7) 319 (7.3) 69 (1.3) 350 (9.9) 31 (1.3) 303 (10.5)
Russian Federation 23 (1.1) 533 (6.5) 77 (1.1) 525 (5.2) 83 (0.9) 530 (5.3) 17 (0.9) 516 (6.2)
Scotland 89 (0.8) 506 (2.9) 11 (0.8) 488 (5.9) 77 (1.1) 509 (2.9) 23 (1.1) 483 (4.8)
Singapore 89 (0.8) 573 (5.4) 11 (0.8) 511 (5.9) 90 (0.7) 572 (5.3) 10 (0.7) 511 (8.8)
Slovenia 77 (1.0) 501 (3.0) 23 (1.0) 471 (3.4) 91 (0.6) 492 (2.7) 9 (0.6) 480 (7.0)
Tunisia 26 (1.3) 348 (7.7) 74 (1.3) 309 (5.9) 64 (1.8) 334 (6.4) 36 (1.8) 297 (6.8)
United States 92 (0.4) 541 (2.4) 8 (0.4) 492 (3.9) 77 (0.8) 545 (2.3) 23 (0.8) 511 (4.0)
International Avg. 65 (0.2) 499 (1.2) 35 (0.2) 472 (1.1) 80 (0.2) 496 (1.0) 20 (0.2) 470 (1.5)

Benchmarking Participants
Indiana State, US 90 (0.8) 558 (3.6) 10 (0.8) 520 (6.3) 80 (0.9) 558 (3.8) 20 (0.9) 540 (5.4)
Ontario Province, Can. 92 (0.6) 544 (4.0) 8 (0.6) 506 (6.9) 83 (1.1) 545 (4.0) 17 (1.1) 521 (5.1)
Quebec Province, Can. 89 (0.8) 504 (2.4) 11 (0.8) 477 (5.0) 86 (0.9) 504 (2.4) 14 (0.9) 480 (4.7)

Background data provided by students.

Average
Achievement

Do Not Have Computer

Average
Achievement

Have Computer

Percent of
Students

Percent of
Students

Percent of
Students

Have Study Desk/Table

Percent of
Students

Do Not Have
Study Desk/Table

Countries

Average
Achievement

Average
Achievement

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students.

Exhibit 4.5:  
  

Computer and Study Desk/Table in the Home
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Grade88SCIENCE 

Hong Kong, SAR 89 (0.7) 561 (2.7) 9 (0.6) 522 (6.7) 2 (0.2) ~ ~
Chinese Taipei 88 (0.9) 578 (3.2) 2 (0.2) ~ ~ 9 (0.8) 519 (5.2)
Australia 83 (0.9) 533 (3.7) 10 (0.9) 524 (6.2) 5 (0.4) 474 (8.2)
Singapore 79 (0.7) 588 (3.9) 14 (0.5) 560 (5.5) 5 (0.4) 494 (9.5)
United States 79 (1.0) 539 (2.9) 11 (0.9) 504 (6.1) 8 (0.4) 471 (5.2)
Netherlands 78 (1.5) 540 (3.1) 19 (1.4) 531 (5.3) 1 (0.2) ~ ~
Sweden 78 (1.3) 530 (2.6) 17 (1.3) 518 (5.0) 3 (0.3) 486 (8.4)
Scotland 77 (1.1) 519 (3.5) 12 (0.9) 501 (5.0) 9 (0.6) 469 (5.0)
Israel 72 (1.8) 499 (3.5) 19 (1.6) 483 (4.3) 6 (0.5) 445 (6.6)
New Zealand 71 (1.4) 530 (5.5) 16 (1.3) 521 (5.5) 10 (0.7) 479 (5.8)
Norway 71 (1.5) 500 (2.2) 22 (1.4) 489 (3.6) 5 (0.5) 469 (6.8)
Cyprus 70 (0.7) 457 (2.0) 7 (0.5) 434 (6.6) 16 (0.6) 406 (3.8)
Belgium (Flemish) 64 (1.9) 522 (2.7) 26 (1.8) 516 (4.4) 4 (0.5) 455 (11.4)
Hungary 61 (1.4) 559 (2.8) 8 (1.0) 552 (7.2) 26 (1.1) 510 (5.1)
Japan 55 (1.3) 563 (2.4) 16 (1.1) 559 (4.6) 26 (0.8) 530 (2.5)
Slovenia 51 (1.5) 531 (2.2) 34 (1.7) 517 (2.7) 8 (0.8) 507 (4.4)
Estonia 41 (1.5) 563 (2.8) 24 (1.3) 564 (4.1) 24 (1.1) 538 (3.0)
Lebanon 39 (1.4) 427 (5.1) 16 (1.4) 379 (7.8) 21 (2.0) 383 (7.9)
Italy 39 (1.9) 505 (3.6) 39 (1.9) 498 (3.8) 9 (0.7) 456 (7.0)
Jordan 35 (1.5) 495 (5.4) 10 (0.8) 477 (6.7) 43 (1.5) 464 (3.9)
Korea, Rep. of 35 (1.6) 570 (2.3) 61 (1.7) 555 (2.1) 1 (0.2) ~ ~
Bahrain 31 (1.4) 449 (2.8) 45 (1.4) 441 (2.2) 8 (0.4) 427 (5.1)
Slovak Republic 26 (1.8) 544 (4.9) 33 (2.0) 526 (3.9) 16 (1.5) 505 (5.2)
Lithuania 26 (1.5) 539 (2.8) 22 (1.4) 533 (3.8) 35 (1.6) 507 (2.9)
Malaysia 26 (1.7) 531 (5.0) 26 (1.8) 524 (6.1) 24 (1.7) 495 (4.4)
Palestinian Nat'l Auth. 26 (1.5) 442 (5.7) 18 (1.3) 452 (5.6) 33 (1.6) 424 (3.4)
Latvia 25 (1.3) 537 (3.2) 16 (1.0) 521 (4.6) 42 (1.8) 508 (3.1)
Chile 22 (1.2) 461 (4.0) 11 (0.8) 435 (6.2) 49 (1.8) 393 (3.3)
Egypt 18 (0.7) 429 (6.2) 5 (0.5) 398 (9.3) 62 (1.4) 420 (4.1)
South Africa 16 (1.2) 270 (21.4) 11 (1.1) 313 (18.3) 18 (1.3) 222 (6.5)
Serbia 15 (1.3) 502 (4.6) 22 (1.6) 490 (4.0) 23 (2.0) 462 (4.4)
Moldova, Rep. of 15 (1.2) 466 (8.2) 4 (0.4) 467 (8.7) 63 (2.1) 473 (3.6)
Morocco 15 (1.1) 378 (5.3) 17 (1.1) 390 (4.5) 21 (1.7) 398 (5.1)
Romania 15 (1.7) 507 (7.0) 16 (1.2) 489 (6.0) 25 (2.1) 470 (7.6)
Macedonia, Rep. of 14 (1.2) 474 (6.4) 22 (1.5) 477 (5.8) 21 (2.0) 448 (5.2)
Russian Federation 12 (1.1) 543 (5.6) 19 (2.3) 534 (4.3) 28 (1.8) 511 (3.8)
Saudi Arabia 12 (1.5) 412 (12.7) 46 (2.0) 402 (4.1) 5 (0.8) 389 (7.6)
Philippines 11 (0.9) 412 (11.9) 7 (0.5) 380 (12.3) 24 (1.7) 402 (8.3)
Ghana 9 (0.7) 209 (10.3) 9 (0.7) 229 (11.8) 21 (1.6) 233 (10.8)
Armenia 7 (0.7) 466 (7.2) 14 (0.8) 460 (4.8) 15 (2.0) 474 (6.0)
Indonesia 7 (1.4) 485 (7.2) 2 (0.4) ~ ~ 31 (3.2) 436 (5.1)
Tunisia 5 (0.5) 406 (5.2) 20 (1.4) 414 (4.4) 16 (1.5) 407 (2.7)
Bulgaria 5 (0.8) 504 (13.9) 22 (1.4) 483 (9.7) 8 (1.1) 470 (8.1)
Botswana r 5 (0.7) 402 (21.5) 6 (0.5) 384 (9.0) 23 (2.5) 362 (4.8)
Iran, Islamic Rep. of 2 (0.6) ~ ~ 17 (1.2) 478 (4.1) 1 (0.3) ~ ~

¶ England 81 (0.8) 553 (4.8) 10 (0.7) 525 (6.5) 7 (0.7) 504 (7.5)
International Avg. 39 (0.2) 490 (1.1) 18 (0.2) 476 (1.0) 19 (0.2) 450 (0.9)

Benchmarking Participants
Basque Country, Spain 70 (2.1) 496 (3.1) 16 (1.9) 484 (5.0) 11 (0.8) 465 (5.6)
Indiana State, US 81 (1.3) 539 (4.7) 8 (0.9) 515 (8.1) 8 (0.9) 491 (6.8)
Ontario Province, Can. 85 (1.0) 537 (2.7) 11 (1.0) 517 (5.2) 3 (0.5) 501 (9.2)
Quebec Province, Can. 70 (1.9) 539 (3.4) 21 (1.8) 517 (3.8) 6 (0.6) 512 (4.6)

Use Computer Both at Home
and at School

Use Computer at Home
but Not at School

Use Computer at School
but Not at Home

Percent of
Students

Average
Achievement

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students.

Use of ComputerExhibit 4.6: 
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Grade
SCIENCE 
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Hong Kong, SAR 0 (0.1) ~ ~ 0 (0.1) ~ ~
Chinese Taipei 0 (0.1) ~ ~ 0 (0.1) ~ ~
Australia 1 (0.1) ~ ~ 1 (0.2) ~ ~
Singapore 1 (0.1) ~ ~ 1 (0.1) ~ ~
United States 1 (0.1) ~ ~ 1 (0.1) ~ ~
Netherlands 0 (0.1) ~ ~ 2 (0.3) ~ ~
Sweden 1 (0.2) ~ ~ 2 (0.3) ~ ~
Scotland 1 (0.2) ~ ~ 1 (0.2) ~ ~
Israel 2 (0.3) ~ ~ 1 (0.1) ~ ~
New Zealand 2 (0.3) ~ ~ 2 (0.3) ~ ~
Norway 1 (0.2) ~ ~ 2 (0.2) ~ ~
Cyprus 2 (0.2) ~ ~ 5 (0.4) 401 (7.3)
Belgium (Flemish) 5 (0.3) 501 (7.6) 1 (0.2) ~ ~
Hungary 2 (0.4) ~ ~ 3 (0.4) 516 (8.1)
Japan 1 (0.2) ~ ~ 2 (0.2) ~ ~
Slovenia 3 (0.4) 482 (6.2) 4 (0.4) 492 (7.1)
Estonia 6 (0.5) 532 (5.4) 4 (0.5) 517 (10.1)
Lebanon 14 (1.2) 356 (7.5) 10 (1.2) 367 (8.4)
Italy 5 (0.4) 457 (8.7) 9 (0.5) 460 (6.2)
Jordan 7 (0.8) 456 (6.8) 4 (0.5) 471 (9.5)
Korea, Rep. of 2 (0.2) ~ ~ 0 (0.1) ~ ~
Bahrain 10 (0.6) 420 (5.1) 6 (0.4) 418 (6.9)
Slovak Republic 13 (0.8) 492 (4.9) 12 (1.1) 480 (5.6)
Lithuania 13 (1.0) 502 (3.9) 4 (0.6) 491 (8.3)
Malaysia 14 (1.0) 493 (5.0) 11 (1.1) 493 (4.9)
Palestinian Nat'l Auth. 13 (1.1) 427 (4.4) 10 (0.9) 442 (5.5)
Latvia 12 (0.9) 496 (4.6) 5 (0.7) 472 (7.1)
Chile 10 (0.7) 405 (3.7) 8 (0.6) 381 (3.6)
Egypt 8 (0.6) 413 (6.9) 7 (0.7) 456 (7.0)
South Africa 27 (1.3) 225 (6.8) 28 (2.0) 233 (5.9)
Serbia 19 (1.2) 450 (4.0) 20 (1.1) 445 (4.2)
Moldova, Rep. of 8 (0.8) 470 (6.2) 9 (1.4) 491 (8.1)
Morocco 28 (1.2) 409 (3.5) 20 (1.5) 406 (4.6)
Romania 24 (1.4) 453 (5.6) 20 (1.8) 454 (7.0)
Macedonia, Rep. of 32 (1.8) 444 (4.2) 10 (1.0) 425 (7.2)
Russian Federation 21 (1.1) 511 (5.7) 21 (1.7) 490 (5.1)
Saudi Arabia 12 (0.7) 387 (5.8) 25 (1.9) 394 (5.1)
Philippines 14 (0.9) 400 (8.1) 44 (1.6) 350 (5.6)
Ghana 26 (1.5) 266 (9.4) 34 (2.5) 281 (7.8)
Armenia 18 (1.1) 467 (5.1) 45 (2.1) 458 (4.0)
Indonesia 19 (1.3) 391 (6.5) 40 (2.8) 415 (5.6)
Tunisia 23 (1.1) 407 (2.5) 36 (1.7) 396 (3.0)
Bulgaria 40 (1.8) 474 (5.7) 24 (1.6) 484 (6.8)
Botswana r 5 (0.4) 377 (7.1) 61 (2.5) 372 (3.0)
Iran, Islamic Rep. of 12 (0.8) 457 (4.9) 68 (1.7) 447 (2.3)

¶ England 1 (0.2) ~ ~ 1 (0.2) ~ ~
International Avg. 10 (0.1) 434 (1.1) 14 (0.2) 432 (1.2)

Benchmarking Participants
Basque Country, Spain 2 (0.5) ~ ~ 1 (0.2) ~ ~
Indiana State, US 1 (0.3) ~ ~ 1 (0.3) ~ ~
Ontario Province, Can. 0 (0.1) ~ ~ 0 (0.1) ~ ~
Quebec Province, Can. 2 (0.2) ~ ~ 1 (0.2) ~ ~

Use Computer Only at Places
Other than Home

and School
Do Not Use Computers at All

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students.

88Use of ComputerExhibit 4.6:  
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Grade
SCIENCE 

Chinese Taipei 81 (1.5) 557 (1.7) 5 (1.3) 543 (6.5) 12 (0.7) 522 (3.0)
Australia 80 (1.6) 531 (3.4) 7 (0.8) 503 (8.4) 11 (1.1) 475 (10.5)
England 79 (1.0) 547 (3.6) 8 (0.6) 533 (7.7) 11 (0.8) 505 (6.1)
Netherlands 79 (2.0) 528 (2.0) 12 (1.7) 524 (3.3) 4 (0.4) 496 (13.6)
Scotland 78 (1.0) 508 (2.8) 8 (0.7) 482 (6.3) 12 (0.7) 484 (5.2)
Hong Kong, SAR 76 (1.3) 547 (3.1) 9 (0.9) 519 (5.2) 11 (0.9) 541 (4.6)
United States 73 (1.2) 547 (2.3) 12 (0.9) 525 (6.5) 11 (0.6) 491 (4.0)
Singapore 71 (1.4) 578 (5.2) 17 (1.0) 551 (6.3) 8 (0.6) 509 (7.7)
New Zealand 71 (1.1) 533 (2.3) 12 (0.8) 511 (5.7) 13 (0.7) 479 (4.6)
Belgium (Flemish) 66 (1.4) 524 (1.9) 21 (1.5) 513 (2.9) 6 (0.6) 508 (4.9)
Norway 60 (1.7) 473 (2.9) 28 (1.6) 473 (3.7) 5 (0.5) 439 (9.3)
Japan 54 (1.1) 555 (1.9) 9 (0.7) 537 (4.6) 31 (1.0) 531 (2.5)
Cyprus 36 (1.6) 488 (3.7) 27 (1.6) 489 (3.8) 16 (0.9) 470 (4.0)
Slovenia 33 (1.9) 494 (3.7) 46 (2.0) 499 (3.2) 6 (0.7) 484 (8.1)
Italy 30 (1.8) 524 (4.7) 38 (1.9) 520 (4.8) 12 (1.0) 497 (6.3)
Hungary 24 (2.1) 548 (5.0) 43 (2.1) 536 (3.3) 9 (1.0) 503 (8.1)
Morocco r 16 (1.2) 301 (10.4) 25 (1.8) 328 (8.3) 7 (0.7) 278 (13.0)
Philippines 16 (2.0) 375 (29.8) 11 (0.8) 373 (12.5) 8 (0.7) 361 (24.2)
Lithuania 11 (1.2) 526 (6.4) 35 (1.5) 521 (3.2) 18 (1.6) 504 (4.9)
Latvia 10 (1.1) 539 (6.3) 27 (1.4) 541 (3.6) 17 (1.8) 535 (5.9)
Moldova, Rep. of 8 (0.8) 453 (12.2) 14 (1.1) 497 (7.0) 10 (1.4) 504 (7.6)
Tunisia 7 (0.8) 312 (12.8) 24 (1.4) 339 (7.6) 7 (1.1) 294 (12.0)
Armenia 6 (0.5) 423 (9.2) 30 (1.2) 435 (5.2) 9 (1.2) 440 (7.4)
Russian Federation 4 (0.6) 506 (14.6) 20 (1.0) 529 (6.7) 11 (1.6) 519 (8.7)
Iran, Islamic Rep. of 2 (0.4) ~ ~ 11 (1.4) 469 (6.3) 2 (0.4) ~ ~
International Avg. 43 (0.3) 496 (1.9) 20 (0.3) 492 (1.2) 11 (0.2) 474 (1.9)

Benchmarking Participants
Indiana State, US 79 (1.3) 561 (3.4) 8 (0.7) 534 (7.4) 10 (0.9) 524 (7.4)
Ontario Province, Can. 78 (2.0) 546 (4.1) 12 (1.6) 533 (9.0) 7 (0.6) 516 (6.5)
Quebec Province, Can. 75 (1.5) 505 (2.6) 12 (1.1) 493 (4.2) 10 (0.7) 487 (5.0)

Use Computer at School
but Not at Home

Percent of
Students

Average
Achievement

Average
Achievement

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Use Computer Both at Home
and at School

Use Computer at Home
but Not at School

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students.

Use of ComputerExhibit 4.6: 44
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Grade
SCIENCE 
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Chinese Taipei 0 (0.1) ~ ~ 1 (0.1) ~ ~
Australia 1 (0.2) ~ ~ 1 (0.1) ~ ~
England 1 (0.2) ~ ~ 1 (0.2) ~ ~
Netherlands 1 (0.2) ~ ~ 5 (0.5) 511 (6.3)
Scotland 1 (0.2) ~ ~ 1 (0.2) ~ ~
Hong Kong, SAR 1 (0.2) ~ ~ 2 (0.3) ~ ~
United States 2 (0.2) ~ ~ 2 (0.1) ~ ~
Singapore 2 (0.2) ~ ~ 2 (0.2) ~ ~
New Zealand 3 (0.3) 481 (8.7) 2 (0.3) ~ ~
Belgium (Flemish) 1 (0.2) ~ ~ 5 (0.4) 504 (5.4)
Norway 2 (0.3) ~ ~ 5 (0.6) 435 (8.0)
Japan 2 (0.3) ~ ~ 3 (0.4) 526 (6.2)
Cyprus 8 (0.6) 461 (4.8) 14 (0.7) 475 (3.8)
Slovenia 5 (0.6) 465 (8.0) 12 (0.9) 472 (5.9)
Italy 8 (0.6) 502 (9.0) 12 (0.7) 511 (7.2)
Hungary 12 (0.8) 504 (5.7) 12 (0.8) 528 (4.8)
Morocco r 15 (1.2) 312 (9.5) 37 (3.2) 303 (9.3)
Philippines 9 (0.8) 355 (13.2) 56 (2.5) 312 (7.3)
Lithuania 24 (1.1) 508 (3.1) 13 (1.0) 508 (4.8)
Latvia 25 (1.5) 529 (4.2) 22 (1.6) 522 (4.7)
Moldova, Rep. of 25 (1.6) 507 (6.6) 43 (2.5) 502 (6.1)
Tunisia 15 (1.1) 355 (7.7) 46 (2.1) 295 (7.7)
Armenia 24 (1.0) 436 (5.7) 32 (1.5) 446 (6.1)
Russian Federation 30 (1.4) 525 (6.2) 35 (1.6) 531 (5.1)
Iran, Islamic Rep. of 8 (0.9) 436 (7.8) 76 (1.9) 406 (4.3)
International Avg. 9 (0.2) 455 (2.1) 18 (0.3) 458 (1.5)

Benchmarking Participants
Indiana State, US 1 (0.2) ~ ~ 2 (0.3) ~ ~
Ontario Province, Can. 2 (0.4) ~ ~ 1 (0.2) ~ ~
Quebec Province, Can. 1 (0.2) ~ ~ 2 (0.3) ~ ~

Use Computer Only at Places
Other than Home

and School
Do Not Use Computers at All

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students.

Use of ComputerExhibit 4.6:  
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Science achievement was positively related to computer usage, 
particularly at eighth grade, with average achievement highest among 
students reporting using computers at home and at school (490 points). 
Next highest was achievement among students using computers at 
home but not school (476 points), followed by students using comput-
ers at school but not home (450 points). Countries with the greatest 
percentages of eighth-grade students using computers at home and at 
school included Hong Kong SAR, Chinese Taipei, Australia, England, 
and Indiana (80% or more), as well as Singapore, the United States, 
The Netherlands, Sweden, Scotland, Israel, New Zealand, Norway, and 
Cyprus (70% or more).

How Much of Their Out-of-School Time Do Students Spend on 
Homework During the School Week?

One of the major ways that students can consolidate and extend 
classroom learning is to spend time out of school studying or doing 
homework in school subjects. Well-chosen homework assignments 
can reinforce classroom learning, and by providing a challenge can 
encourage students to extend their understanding of the subject matter. 
Homework also allows students who are having trouble keeping up 
with their classmates to review material taught in class. 

To summarize the amount of time typically devoted to science 
homework in each country, TIMSS constructed an index of the time 
students spend doing science homework (TSH) that assigns students 
to a high, medium, or low level on the basis of the frequency and 
amount of science homework they are assigned each week. Students 
at the high level reported that they were assigned more than 30 
minutes of science homework at least 3-4 times per week. Students 
at the low level were reportedly assigned not more than 30 minutes 
of science homework, twice per week. The middle level included all 
other response combinations. 

Exhibit 4.7 presents the percentages of eighth- and fourth-grade 
students at the various levels of this index across countries, and their 
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average science achievement. Countries are ordered by the percent-
age of students at the high level of the index. Also, the 17 countries 
that taught biology, earth science, chemistry, and physics as separate 
science subjects at eighth grade are presented in separate panels for 
each subject. Twenty-seven of the countries and all four benchmark-
ing participants at the eighth grade taught science as a single subject. 
Among these, 13 percent of students were at the high level of the time 
spent on science homework index, 44 percent at the medium level, and 
43 percent at the low level. Countries with the greatest emphasis on 
homework included Ghana, Egypt, the Palestinian National Author-
ity, and Malaysia, where 20 percent or more of the students were at 
the high level of the index. In these countries, homework seems to be 
an important part of teachers’ instructional strategy. In contrast, there 
seems to be relatively little emphasis on homework in Australia, Chile, 
England, Hong Kong SAR, Iran, Japan, Korea, Saudi Arabia, Scotland, 
and Tunisia, as well as the Canadian provinces of Ontario and Quebec, 
where less than 10 percent of students were at the high level of the 
index. Included in this group are several of the countries with the 
highest achievement levels – Hong Kong SAR, Japan, and Korea. 

In countries teaching eighth-grade biology as a separate subject, 
nine percent of students on average were at the high level of the index, 
compared with 10 percent for earth science, and 14 percent each for 
chemistry and physics. Among these separate-science-subject coun-
tries, the Russian Federation, Moldova, and Armenia had the greatest 
percentages of students at the high level of the science homework 
index. It is noteworthy that there are several high-achieving coun-
tries among those at the low level of the homework index, including 
Belgium (Flemish), Hungary, The Netherlands, the Slovak Republic, 
and Sweden.

In general, less science homework is assigned at the fourth 
grade, with six percent of students on average at the high level of the 
index, 33 percent at the middle level, and 61 percent at the low level. 
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Grade88SCIENCE 

General/
Integrated Science

Ghana 25 (1.2) 267 (8.5) 54 (1.0) 262 (6.0) 22 (1.0) 258 (8.1)
Egypt 23 (0.7) 416 (4.4) 64 (0.8) 436 (4.0) 13 (0.6) 430 (6.6)
Palestinian Nat'l Auth. 21 (1.1) 433 (4.4) 56 (1.3) 442 (3.4) 23 (1.3) 441 (4.8)
Malaysia 20 (1.0) 513 (4.4) 49 (0.9) 510 (3.6) 31 (1.3) 510 (4.6)
Jordan 19 (0.9) 466 (4.2) 52 (1.2) 478 (3.9) 29 (1.5) 499 (5.0)
Singapore 18 (0.7) 595 (4.1) 48 (0.7) 585 (4.4) 34 (0.9) 564 (5.5)

d Philippines 17 (0.7) 381 (7.5) 50 (0.8) 379 (5.7) 33 (1.2) 381 (7.2)
South Africa 17 (0.7) 234 (9.6) 52 (0.9) 246 (7.9) 32 (0.9) 263 (7.4)
Botswana 14 (0.7) 378 (6.1) 45 (1.0) 368 (3.2) 40 (1.2) 366 (3.6)
Italy 14 (1.0) 489 (5.9) 41 (1.1) 487 (3.7) 45 (1.4) 496 (3.7)
Morocco r 14 (0.7) 391 (5.3) 47 (1.1) 396 (3.4) 39 (1.3) 408 (3.5)
Bahrain 13 (0.7) 426 (4.1) 56 (1.3) 441 (2.5) 31 (1.4) 445 (2.6)
Norway 13 (0.8) 485 (3.7) 44 (1.2) 493 (3.1) 43 (1.7) 503 (2.3)
Israel 13 (0.9) 480 (4.7) 43 (1.6) 485 (4.3) 44 (2.0) 505 (3.4)
United States 13 (0.7) 519 (4.3) 43 (1.4) 530 (3.4) 45 (1.7) 531 (3.7)

a Chinese Taipei 12 (1.2) 588 (4.6) 37 (1.3) 581 (4.0) 51 (2.1) 561 (3.5)
New Zealand 10 (1.3) 519 (6.2) 41 (1.6) 531 (6.9) 48 (2.0) 518 (5.1)
Australia 9 (0.8) 520 (6.4) 35 (1.6) 530 (3.3) 56 (2.0) 530 (4.4)
Tunisia 9 (0.6) 398 (4.0) 35 (0.9) 400 (2.8) 56 (1.2) 411 (2.6)
Iran, Islamic Rep. of 8 (0.7) 451 (5.6) 42 (1.4) 457 (2.9) 49 (1.7) 452 (2.7)
Chile 8 (0.6) 408 (5.2) 38 (0.8) 413 (3.5) 54 (1.1) 415 (3.0)
Saudi Arabia 8 (0.7) 382 (6.0) 61 (1.5) 402 (4.6) 31 (1.7) 403 (4.6)
Hong Kong, SAR 6 (0.5) 548 (4.6) 43 (1.4) 563 (2.9) 50 (1.4) 554 (3.9)
Korea, Rep. of 4 (0.4) 549 (6.3) 26 (1.7) 562 (2.4) 70 (2.0) 559 (1.9)
Scotland 3 (0.4) 487 (14.2) 27 (1.4) 508 (5.0) 71 (1.5) 517 (3.4)
Japan 2 (0.3) ~ ~ 22 (1.4) 549 (3.5) 76 (1.6) 557 (2.0)

¶ England 9 (1.3) 576 (9.6) 38 (1.5) 556 (5.0) 53 (1.8) 537 (5.2)
International Avg. 13 (0.2) 458 (1.3) 44 (0.2) 466 (0.9) 43 (0.3) 467 (0.9)

Benchmarking Participants
Basque Country, Spain 14 (1.1) 485 (4.2) 42 (1.8) 491 (4.0) 44 (2.4) 489 (3.3)
Indiana State, US 12 (1.2) 520 (6.3) 50 (2.8) 537 (4.6) 37 (3.0) 529 (7.4)
Ontario Province, Can. 8 (0.9) 532 (5.7) 37 (1.8) 534 (3.7) 55 (2.3) 533 (2.8)
Quebec Province, Can. 6 (0.6) 524 (6.8) 26 (1.6) 529 (4.6) 68 (1.8) 534 (3.2)

Average
Achievement

Index of Time
Students Spend Doing
Science Homework

Medium
TSH

Low
TSH

High
TSH

Countries
Percent of
Students

Average
Achievement

Percent of
Students

Percent of
Students

Average
Achievement

Index based on students’
reports on the frequency and
amount of science homework
they are given. High level
indicates more than 30
minutes of science homework
assigned 3-4 times a week.
Low level indicates no more
than 30 minutes of science
homework no more than
twice a week. Medium level
includes all other possible
combinations of responses.

Background data provided by students.

a Chinese Taipei: Students were asked about natural science; data pertain to grade 8 physics/chemistry 
course.

d Philippines: Students study only biology at grade 8.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students.

Index of Time Students Spend Doing Science Homework (TSH) in a Normal 
School Week

Exhibit 4.7:  
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 153

Biology

Moldova, Rep. of 27 (1.1) 479 (4.4) 54 (1.1) 473 (3.9) 19 (1.1) 475 (5.4)
Russian Federation 23 (1.2) 507 (4.8) 52 (1.0) 515 (4.0) 24 (1.2) 526 (3.6)
Armenia r 17 (1.0) 471 (5.3) 51 (1.2) 466 (4.0) 32 (1.4) 466 (4.3)

b Lebanon 16 (0.9) 376 (5.9) 45 (1.1) 387 (5.0) 39 (1.5) 417 (5.5)
Indonesia 15 (0.6) 423 (4.4) 52 (0.8) 424 (4.1) 33 (0.9) 427 (4.8)
Latvia 14 (1.0) 505 (4.1) 45 (1.2) 508 (3.2) 41 (1.5) 524 (2.9)
Lithuania 11 (0.8) 504 (5.6) 41 (1.2) 515 (2.7) 47 (1.5) 529 (2.9)
Estonia 10 (0.8) 537 (4.4) 46 (1.3) 547 (2.7) 44 (1.5) 564 (3.1)
Macedonia, Rep. of r 6 (0.6) 417 (11.1) 31 (1.7) 431 (4.9) 63 (1.9) 475 (3.5)
Romania 6 (0.6) 443 (9.1) 24 (1.2) 459 (8.6) 70 (1.5) 483 (4.8)
Bulgaria r 5 (0.5) 478 (9.4) 26 (1.3) 474 (5.8) 69 (1.6) 485 (5.5)
Serbia r 4 (0.4) 427 (8.1) 24 (1.3) 452 (4.9) 72 (1.4) 481 (2.7)
Hungary 4 (0.4) 516 (8.0) 28 (1.3) 524 (4.0) 69 (1.4) 555 (2.8)
Cyprus s 3 (0.4) 426 (8.4) 14 (0.9) 403 (4.1) 83 (1.0) 453 (2.2)
Netherlands 3 (0.3) 528 (10.2) 29 (1.6) 530 (4.9) 68 (1.7) 540 (3.1)
Sweden 2 (0.4) ~ ~ 37 (1.2) 520 (4.2) 61 (1.3) 535 (2.4)
Slovak Republic 2 (0.4) ~ ~ 18 (1.0) 494 (4.1) 80 (1.1) 524 (3.5)
Slovenia 2 (0.2) ~ ~ 15 (1.1) 499 (3.8) 83 (1.2) 528 (1.8)
Belgium (Flemish) 1 (0.2) ~ ~ 16 (1.1) 510 (5.1) 83 (1.1) 522 (2.4)
International Avg. 9 (0.2) 469 (1.8) 34 (0.3) 481 (1.2) 57 (0.3) 500 (0.9)

Earth Science

Moldova, Rep. of 26 (1.0) 479 (4.5) 54 (1.2) 473 (3.7) 20 (1.1) 476 (4.9)
Russian Federation 24 (1.1) 510 (5.5) 50 (0.9) 516 (3.2) 26 (1.3) 522 (4.0)
Armenia r 16 (0.9) 466 (5.0) 44 (1.0) 461 (4.0) 40 (1.4) 471 (4.4)
Lithuania 15 (0.8) 506 (3.7) 42 (1.1) 516 (3.0) 42 (1.3) 531 (2.8)
Romania 15 (1.1) 456 (7.9) 34 (1.2) 468 (6.7) 50 (1.7) 484 (5.0)
Indonesia 12 (0.6) 417 (6.1) 52 (0.8) 424 (4.1) 36 (0.9) 428 (4.3)
Estonia 11 (0.8) 537 (4.3) 44 (1.3) 546 (2.9) 45 (1.6) 566 (2.7)
Cyprus 8 (0.5) 419 (4.7) 45 (1.1) 444 (2.7) 48 (1.2) 453 (2.4)
Macedonia, Rep. of r 7 (0.7) 404 (9.1) 31 (1.7) 434 (5.2) 62 (2.1) 477 (3.7)
Bulgaria r 6 (0.9) 478 (10.8) 26 (1.4) 477 (6.3) 68 (1.8) 486 (5.5)
Hungary 5 (0.5) 512 (7.3) 28 (1.3) 528 (3.4) 67 (1.4) 555 (3.0)
Serbia r 4 (0.5) 426 (8.3) 24 (1.2) 458 (5.0) 72 (1.5) 480 (2.7)
Netherlands 4 (0.5) 531 (6.6) 29 (1.6) 533 (4.4) 67 (1.8) 539 (3.3)
Sweden r 3 (0.4) 487 (9.0) 37 (1.0) 520 (3.8) 60 (1.1) 534 (2.7)
Slovak Republic 2 (0.3) ~ ~ 17 (1.0) 499 (4.6) 81 (1.1) 523 (3.3)
Belgium (Flemish) 1 (0.3) ~ ~ 20 (1.3) 508 (4.9) 79 (1.4) 522 (2.5)
Latvia – – – – – – – – – – – –

b Lebanon – – – – – – – – – – – –
Slovenia – – – – – – – – – – – –
International Avg. 10 (0.2) 473 (1.9) 36 (0.3) 488 (1.1) 54 (0.4) 503 (0.9)

Percent of
Students

Average
Achievement

Countries

Medium
TSH

Low
TSH

High
TSH

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

b Lebanon: Data in biology panel pertain to grade 8 life and earth sciences course.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. A tilde (~) indicates insuffi cient data to report 
achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

88Index of Time Students Spend Doing Science Homework (TSH) in a Normal 
School Week (Continued...)

Exhibit 4.7:  
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Grade88SCIENCE 

Chemistry

Russian Federation 40 (1.2) 516 (4.5) 47 (1.0) 516 (3.5) 13 (0.8) 521 (5.4)
Moldova, Rep. of 31 (1.0) 479 (4.2) 52 (1.0) 473 (3.9) 18 (1.0) 472 (4.9)
Armenia r 27 (1.1) 470 (4.8) 52 (1.1) 466 (4.0) 21 (1.0) 464 (4.2)
Lithuania 18 (0.8) 504 (3.8) 45 (1.0) 518 (2.7) 36 (1.2) 533 (3.0)
Latvia 18 (1.1) 500 (4.3) 46 (1.0) 512 (2.9) 36 (1.4) 524 (3.3)
Estonia 16 (1.2) 537 (4.1) 45 (1.0) 546 (2.6) 39 (1.6) 569 (3.1)
Lebanon 16 (1.0) 372 (5.4) 45 (1.3) 389 (5.3) 39 (1.4) 416 (5.2)
Macedonia, Rep. of r 11 (0.9) 425 (8.2) 36 (1.3) 440 (4.4) 53 (1.7) 477 (3.9)
Romania 11 (0.9) 454 (6.3) 35 (1.3) 471 (7.2) 55 (1.7) 483 (4.7)
Serbia r 10 (0.9) 446 (5.4) 37 (1.1) 465 (4.1) 53 (1.6) 482 (3.1)
Cyprus 10 (0.5) 424 (4.7) 43 (0.9) 442 (2.6) 48 (1.1) 455 (2.3)
Bulgaria r 9 (0.8) 468 (8.7) 32 (1.3) 479 (5.7) 60 (1.8) 487 (5.7)
Hungary 8 (0.7) 510 (5.2) 33 (1.2) 532 (3.3) 60 (1.5) 556 (3.2)
Slovenia 5 (0.5) 485 (5.9) 22 (1.2) 502 (3.3) 73 (1.4) 530 (2.0)
Indonesia s 4 (0.5) 385 (10.1) 14 (0.9) 389 (7.0) 83 (1.1) 435 (3.9)
Sweden 2 (0.4) ~ ~ 38 (1.2) 523 (3.9) 60 (1.3) 533 (2.5)
Slovak Republic 2 (0.2) ~ ~ 19 (1.1) 494 (3.9) 79 (1.2) 524 (3.5)
Belgium (Flemish) – – – – – – – – – – – –

c Netherlands – – – – – – – – – – – –
International Avg. 14 (0.2) 465 (1.4) 38 (0.3) 480 (1.1) 48 (0.3) 498 (0.9)

Physics

Russian Federation 30 (1.1) 513 (4.5) 49 (1.0) 515 (3.7) 20 (1.1) 523 (5.1)
Armenia r 29 (1.0) 473 (4.7) 54 (1.2) 467 (3.8) 17 (1.0) 454 (5.0)
Moldova, Rep. of 26 (1.1) 480 (4.8) 54 (1.1) 472 (3.9) 20 (1.0) 476 (4.0)
Lebanon 17 (0.9) 373 (5.6) 46 (1.1) 391 (5.0) 37 (1.4) 415 (5.6)
Latvia 17 (1.1) 502 (4.0) 45 (1.2) 510 (3.5) 38 (1.4) 525 (2.9)
Indonesia 16 (0.7) 422 (5.1) 58 (1.0) 426 (4.1) 26 (0.8) 420 (4.9)
Lithuania 16 (0.9) 505 (4.2) 45 (1.0) 516 (2.8) 40 (1.4) 531 (2.9)
Cyprus 16 (0.7) 436 (4.1) 48 (1.1) 444 (2.5) 37 (1.2) 454 (3.0)
Estonia 15 (0.9) 536 (4.2) 44 (1.0) 545 (2.7) 41 (1.5) 569 (2.8)
Macedonia, Rep. of r 14 (0.9) 430 (6.6) 41 (1.6) 449 (5.4) 45 (2.0) 475 (3.7)
Romania 11 (0.9) 448 (7.2) 34 (1.3) 469 (7.0) 56 (1.8) 484 (4.9)
Bulgaria r 9 (0.8) 472 (9.5) 31 (1.8) 475 (5.8) 61 (2.2) 487 (5.7)
Serbia r 8 (0.7) 442 (6.2) 38 (1.2) 463 (3.6) 53 (1.5) 483 (3.0)
Slovenia 8 (0.6) 496 (5.0) 35 (1.4) 512 (3.0) 57 (1.5) 533 (2.2)

c Netherlands 7 (0.8) 514 (8.3) 35 (1.7) 530 (4.4) 58 (2.2) 545 (3.3)
Hungary 6 (0.6) 500 (6.4) 30 (1.0) 530 (3.4) 64 (1.3) 556 (2.9)
Slovak Republic 3 (0.3) 493 (7.7) 23 (1.3) 493 (4.7) 74 (1.4) 526 (3.3)
Sweden 2 (0.4) ~ ~ 38 (1.1) 521 (3.9) 60 (1.2) 534 (2.6)
Belgium (Flemish) x x x x x x x x x x x x
International Avg. 14 (0.2) 473 (1.5) 42 (0.3) 485 (1.1) 45 (0.4) 500 (0.9)

Percent of
Students

Average
Achievement

Countries

High
TSH

Medium
TSH

Low
TSH

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

c Netherlands: Data in physics panel pertain to grade 8 physics/chemistry course.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. A tilde (~) indicates insuffi cient data to report 
achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

Index of Time Students Spend Doing Science Homework (TSH) in a Normal 
School Week (...Continued)

Exhibit 4.7: 



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 155

44

Philippines 16 (1.0) 307 (8.0) 51 (1.2) 335 (8.4) 33 (1.4) 354 (15.2)
Armenia r 15 (0.8) 434 (8.4) 50 (1.3) 441 (5.3) 35 (1.6) 453 (4.7)
Tunisia s 14 (1.8) 337 (10.9) 40 (2.3) 332 (7.7) 46 (2.9) 347 (8.4)
Morocco s 13 (1.2) 319 (10.2) 45 (2.4) 321 (6.5) 42 (2.9) 320 (10.8)
Singapore 11 (0.8) 555 (6.9) 46 (0.9) 564 (6.0) 43 (1.3) 574 (5.2)
Iran, Islamic Rep. of 10 (1.0) 410 (7.3) 42 (2.1) 412 (5.6) 48 (2.4) 422 (5.9)
Moldova, Rep. of 9 (1.3) 476 (6.5) 45 (1.9) 496 (5.6) 45 (2.1) 511 (5.0)
Italy 8 (0.5) 488 (7.5) 35 (1.1) 508 (5.1) 57 (1.2) 528 (3.5)
Slovenia 7 (0.7) 466 (7.3) 41 (1.6) 487 (3.2) 52 (1.9) 503 (2.8)
Lithuania 7 (0.5) 495 (5.4) 34 (1.2) 509 (3.7) 59 (1.3) 522 (2.4)
Hong Kong, SAR 7 (0.6) 520 (6.8) 52 (2.0) 547 (3.6) 41 (2.2) 545 (2.9)
Russian Federation 6 (0.6) 498 (7.9) 37 (1.3) 516 (5.9) 58 (1.5) 539 (5.2)
Latvia 5 (0.5) 515 (5.7) 32 (1.1) 523 (3.2) 62 (1.2) 542 (2.7)
United States 4 (0.3) 494 (7.4) 24 (0.9) 526 (4.1) 71 (1.1) 547 (2.4)
Cyprus 4 (0.4) 451 (5.8) 26 (1.1) 464 (3.6) 70 (1.3) 493 (2.4)
Hungary 4 (0.4) 487 (11.9) 30 (1.2) 518 (3.9) 66 (1.4) 544 (2.8)
New Zealand 3 (0.4) 478 (10.7) 31 (1.0) 519 (3.3) 66 (1.1) 531 (2.6)
Chinese Taipei 3 (0.2) 506 (7.1) 29 (0.9) 542 (2.7) 68 (1.0) 557 (1.8)
Belgium (Flemish) 2 (0.3) ~ ~ 23 (1.3) 507 (2.9) 75 (1.4) 525 (1.8)
Scotland 2 (0.2) ~ ~ 16 (1.0) 494 (5.0) 82 (1.1) 508 (3.1)
Australia 2 (0.3) ~ ~ 20 (1.2) 522 (7.7) 78 (1.3) 527 (3.9)
Norway r 2 (0.3) ~ ~ 18 (1.1) 457 (4.7) 80 (1.1) 481 (2.8)
England 2 (0.2) ~ ~ 26 (1.8) 551 (6.7) 73 (1.9) 544 (3.5)
Japan 1 (0.2) ~ ~ 16 (1.1) 534 (3.3) 82 (1.1) 546 (1.7)
Netherlands 1 (0.2) ~ ~ 8 (0.9) 506 (5.3) 92 (0.9) 528 (2.1)
International Avg. 6 (0.1) 458 (1.8) 33 (0.3) 485 (1.1) 61 (0.3) 500 (1.1)

Benchmarking Participants
Indiana State, US 3 (0.4) 510 (11.8) 24 (2.0) 543 (6.2) 73 (2.2) 562 (3.5)
Ontario Province, Can. 5 (0.5) 521 (12.4) 31 (1.3) 539 (5.6) 65 (1.5) 544 (3.2)
Quebec Province, Can. 3 (0.4) 464 (8.9) 18 (0.9) 486 (4.2) 79 (1.1) 508 (2.5)

High
TSH

Medium
TSH

Low
TSH

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Countries

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

Index of Time Students Spend Doing Science Homework (TSH) in a Normal 
School Week

Exhibit 4.7:
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Grade88SCIENCE 

Armenia 1.8 (0.03) r 0.9 (0.03) r 1.6 (0.03) r 0.4 (0.02) r 1.2 (0.03) r 1.6 (0.03) r 0.7 (0.03) r 1.0 (0.04)
Australia 2.0 (0.03) 0.9 (0.02) 1.7 (0.04) 1.0 (0.02) 1.6 (0.03) 0.7 (0.02) 1.3 (0.04) 0.4 (0.03)
Bahrain 2.0 (0.03) 1.2 (0.02) 1.6 (0.03) 1.2 (0.02) 1.5 (0.03) 0.9 (0.02) 1.4 (0.03) 0.6 (0.02)
Belgium (Flemish) 2.1 (0.03) 1.0 (0.03) 1.9 (0.03) 0.9 (0.02) 1.6 (0.03) 0.5 (0.01) 1.3 (0.03) 0.2 (0.02)
Botswana 1.4 (0.03) 0.5 (0.02) 2.1 (0.04) 2.3 (0.03) 1.5 (0.02) 1.8 (0.03) 0.7 (0.02) 0.6 (0.03)
Bulgaria 2.5 (0.04) 1.1 (0.04) 2.6 (0.05) 1.5 (0.03) 1.2 (0.04) 0.7 (0.03) 1.0 (0.04) 0.3 (0.02)
Chile 2.2 (0.02) 0.7 (0.02) 2.3 (0.02) 1.5 (0.02) 1.8 (0.03) 0.6 (0.01) 0.7 (0.02) 0.3 (0.02)
Chinese Taipei 1.7 (0.03) 1.4 (0.04) 1.4 (0.03) 0.7 (0.01) 1.0 (0.02) 1.0 (0.02) 1.4 (0.04) 0.2 (0.01)
Cyprus 2.1 (0.03) 1.3 (0.02) 2.1 (0.03) 1.0 (0.03) 1.7 (0.03) 0.9 (0.02) 1.2 (0.02) 0.6 (0.02)
Egypt 0.8 (0.02) 0.7 (0.02) 0.8 (0.02) 1.3 (0.03) 1.1 (0.02) 1.0 (0.02) 0.6 (0.02) 0.6 (0.02)
Estonia 2.3 (0.03) 1.1 (0.03) 2.8 (0.03) 1.1 (0.02) 1.4 (0.03) 0.7 (0.02) 1.5 (0.04) 0.4 (0.02)
Ghana 0.7 (0.02) 0.6 (0.02) 1.2 (0.03) 1.5 (0.03) 1.3 (0.02) 1.7 (0.03) 0.8 (0.03) 0.8 (0.03)
Hong Kong, SAR 2.3 (0.03) 2.0 (0.04) 1.6 (0.03) 0.7 (0.01) 1.0 (0.02) 1.1 (0.02) 2.0 (0.03) 0.1 (0.01)
Hungary 2.1 (0.03) 1.1 (0.03) 2.2 (0.03) 1.1 (0.02) 1.5 (0.03) 0.8 (0.02) 0.6 (0.03) 0.2 (0.02)
Indonesia 1.5 (0.03) 0.5 (0.02) 1.3 (0.03) 2.2 (0.03) 1.1 (0.02) 1.1 (0.02) 0.3 (0.02) 0.8 (0.03)
Iran, Islamic Rep. of 1.6 (0.03) 0.4 (0.02) 1.4 (0.03) 1.5 (0.03) 1.4 (0.04) 1.0 (0.02) 0.2 (0.02) 0.7 (0.05)
Israel 2.5 (0.04) 1.9 (0.03) 2.3 (0.03) 1.4 (0.03) 1.6 (0.03) 0.9 (0.02) 1.8 (0.04) 0.6 (0.02)
Italy 1.8 (0.03) 1.0 (0.02) 2.6 (0.03) 1.1 (0.03) 1.8 (0.03) 0.7 (0.02) 0.6 (0.02) 0.9 (0.02)
Japan 2.7 (0.03) 0.9 (0.02) 1.6 (0.04) 0.6 (0.01) 1.3 (0.03) 0.9 (0.02) 0.6 (0.02) 0.1 (0.01)
Jordan 1.5 (0.03) 0.9 (0.03) 1.2 (0.03) 1.3 (0.03) 1.2 (0.03) 0.9 (0.02) 0.6 (0.03) 0.6 (0.03)
Korea, Rep. of 1.7 (0.03) 1.5 (0.03) 1.8 (0.03) 0.7 (0.01) 0.7 (0.02) 0.6 (0.01) 1.7 (0.03) 0.1 (0.01)
Latvia 2.4 (0.03) 1.0 (0.02) 2.8 (0.03) 1.6 (0.03) 1.3 (0.03) 0.8 (0.03) 0.8 (0.03) 0.5 (0.02)
Lebanon 1.8 (0.04) 1.3 (0.03) 1.6 (0.04) 1.3 (0.03) 1.6 (0.03) 1.0 (0.02) 1.0 (0.03) 0.8 (0.03)
Lithuania 2.1 (0.03) 1.1 (0.03) 2.6 (0.04) 1.6 (0.04) 1.1 (0.03) 0.6 (0.02) 0.7 (0.03) 0.3 (0.02)
Macedonia, Rep. of 2.3 (0.04) 1.3 (0.03) 2.2 (0.03) 1.6 (0.03) 1.8 (0.03) 1.0 (0.02) 0.9 (0.03) 0.7 (0.03)
Malaysia 2.1 (0.04) 0.8 (0.03) 1.5 (0.03) 1.7 (0.02) 1.1 (0.02) 1.2 (0.02) 0.6 (0.02) 0.3 (0.02)
Moldova, Rep. of 1.9 (0.04) 0.7 (0.03) 2.0 (0.04) 2.2 (0.06) 1.3 (0.03) 1.1 (0.03) 0.7 (0.03) 0.5 (0.03)
Morocco 1.3 (0.04) 2.3 (0.06) 1.3 (0.03) 1.8 (0.03) 1.5 (0.03) r 1.3 (0.03) r 2.6 (0.06) r 2.8 (0.06)
Netherlands 2.1 (0.05) 1.2 (0.04) 2.0 (0.05) 0.8 (0.02) 1.7 (0.04) 0.5 (0.02) 1.5 (0.04) 0.8 (0.05)
New Zealand 2.1 (0.04) 1.0 (0.04) 1.8 (0.05) 1.0 (0.02) 1.5 (0.03) 0.7 (0.03) 1.3 (0.04) 0.6 (0.03)
Norway 2.2 (0.03) 1.2 (0.03) 2.7 (0.03) 1.0 (0.03) 1.8 (0.03) 0.6 (0.02) 1.2 (0.03) 0.7 (0.02)
Palestinian Nat'l Auth. 1.2 (0.02) 0.7 (0.02) 1.3 (0.03) 1.5 (0.03) 1.1 (0.03) 1.0 (0.02) 0.5 (0.02) 0.6 (0.03)
Philippines 1.6 (0.04) 0.6 (0.02) 1.7 (0.03) 1.9 (0.03) 1.4 (0.02) 1.2 (0.02) 0.5 (0.03) 0.8 (0.04)
Romania 2.0 (0.04) 0.9 (0.03) 2.1 (0.03) 1.7 (0.05) 1.3 (0.03) 1.0 (0.03) 0.8 (0.04) 0.5 (0.04)
Russian Federation 2.0 (0.03) 1.0 (0.03) 2.5 (0.04) 1.6 (0.03) 1.3 (0.02) 1.1 (0.03) 0.4 (0.02) 0.2 (0.02)
Saudi Arabia 1.6 (0.05) 1.1 (0.03) 1.3 (0.03) 1.5 (0.04) 1.2 (0.04) 0.9 (0.02) 0.8 (0.05) 0.8 (0.03)
Scotland 2.2 (0.03) 1.4 (0.04) 2.7 (0.03) 0.8 (0.02) 1.7 (0.03) 0.6 (0.02) 1.4 (0.03) 0.5 (0.03)
Serbia 2.1 (0.03) 1.0 (0.03) 2.1 (0.03) 1.3 (0.03) 1.7 (0.03) 0.8 (0.02) 0.6 (0.03) 0.3 (0.02)
Singapore 2.3 (0.02) 1.4 (0.02) 1.7 (0.02) 0.7 (0.02) 1.4 (0.02) 0.9 (0.02) 1.6 (0.02) 0.2 (0.02)
Slovak Republic 2.5 (0.03) 1.1 (0.03) 2.8 (0.03) 1.5 (0.03) 1.9 (0.04) 0.9 (0.02) 0.6 (0.03) 0.4 (0.02)
Slovenia 2.2 (0.03) 1.3 (0.03) 2.0 (0.03) 1.2 (0.03) 1.7 (0.03) 0.8 (0.02) 1.1 (0.03) 0.4 (0.02)
South Africa 1.5 (0.03) 0.7 (0.02) 2.0 (0.03) 1.8 (0.03) 1.6 (0.02) 1.6 (0.03) 0.8 (0.02) 0.8 (0.02)
Sweden 2.1 (0.03) 1.1 (0.03) 2.8 (0.03) 1.0 (0.02) 1.6 (0.03) 0.6 (0.02) 1.7 (0.04) 0.4 (0.02)
Tunisia 1.4 (0.02) 0.8 (0.03) 1.5 (0.02) 1.9 (0.03) 1.5 (0.02) 1.3 (0.02) 0.7 (0.02) 0.6 (0.02)
United States 2.2 (0.03) 1.1 (0.02) 2.4 (0.03) 1.2 (0.02) 1.8 (0.02) 0.7 (0.01) 1.8 (0.03) 0.6 (0.02)

¶ England 2.0 (0.04) 1.1 (0.04) 2.4 (0.05) 0.8 (0.03) 1.4 (0.05) 0.5 (0.02) 1.4 (0.04) 0.5 (0.04)
International Avg. 1.9 (0.00) 1.1 (0.00) 1.9 (0.00) 1.3 (0.00) 1.4 (0.00) 0.9 (0.00) 1.0 (0.00) 0.6 (0.00)

Benchmarking Participants
Basque Country, Spain 1.6 (0.04) 0.9 (0.03) 2.4 (0.04) 0.9 (0.03) 1.5 (0.03) 0.7 (0.02) 0.8 (0.03) 0.4 (0.03)
Indiana State, US 2.2 (0.06) 1.0 (0.04) 2.4 (0.06) 1.2 (0.04) 1.8 (0.04) 0.7 (0.03) 1.7 (0.04) 0.6 (0.05)
Ontario Province, Can. 2.1 (0.04) 1.2 (0.04) 2.0 (0.04) 0.9 (0.02) 1.7 (0.03) 0.8 (0.02) 1.9 (0.04) 0.6 (0.03)
Quebec Province, Can. 2.0 (0.03) 1.4 (0.03) 2.0 (0.04) 0.9 (0.02) 1.7 (0.04) 0.6 (0.02) 1.5 (0.04) 0.6 (0.02)

Countries Watch
Television
and Videos

Play
Computer

Games

Play or Talk
with Friends

Do Jobs
at Home

Play
Sports

Read
a Book for
Enjoyment

Use the
Internet

Work at
a Paid Job

Average Hours Spent Each Day*

Background data provided by students.

* Number of hours based on: No time = 0; Less than 1 hour = 0.5; 1-2 hours = 1.5; More than 2 but 
less than 4 hours = 3; 4 or more hours = 4.5. Activities are not necessarily exclusive; students may 
have reported engaging in more than one activity at the same time.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students.

Exhibit 4.8:  How Students Spend Their Leisure Time on a Normal School Day
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Armenia r 1.6 (0.04) r 1.0 (0.04) r 1.3 (0.03) s 0.5 (0.05) r 1.4 (0.03) r 1.9 (0.04) s 0.5 (0.04)
Australia 1.9 (0.04) 1.1 (0.03) 1.8 (0.04) 1.3 (0.03) 1.8 (0.04) 1.2 (0.03) 0.9 (0.04)
Belgium (Flemish) 1.8 (0.03) 1.0 (0.02) 2.0 (0.03) 1.2 (0.02) 1.6 (0.03) 0.9 (0.02) 0.8 (0.02)
Chinese Taipei 1.3 (0.03) 1.0 (0.03) 1.0 (0.02) 0.9 (0.02) 1.3 (0.02) 1.1 (0.02) 1.0 (0.03)
Cyprus 1.9 (0.03) 1.1 (0.03) 2.1 (0.03) 1.3 (0.03) 1.7 (0.03) 1.2 (0.02) 0.6 (0.02)
England 2.0 (0.04) 1.5 (0.04) 2.1 (0.04) 1.0 (0.03) 1.9 (0.03) 1.0 (0.03) 1.0 (0.03)
Hong Kong, SAR 1.9 (0.03) 1.2 (0.03) 1.2 (0.03) 0.9 (0.02) 1.1 (0.02) 1.0 (0.02) 0.9 (0.03)
Hungary 1.9 (0.03) 1.2 (0.03) 2.2 (0.03) 1.3 (0.03) 1.7 (0.03) 1.0 (0.02) 0.4 (0.02)
Iran, Islamic Rep. of 1.1 (0.04) 0.3 (0.03) 1.2 (0.05) 1.6 (0.05) 1.4 (0.04) 1.3 (0.04) 0.2 (0.02)
Italy 1.4 (0.03) 0.8 (0.02) 1.9 (0.03) 1.3 (0.03) 1.6 (0.02) 0.9 (0.02) 0.4 (0.02)
Japan 2.0 (0.03) 0.9 (0.02) 1.9 (0.03) 0.8 (0.02) 1.3 (0.02) 0.8 (0.02) 0.4 (0.01)
Latvia 2.0 (0.04) 0.9 (0.03) 2.6 (0.04) 1.7 (0.04) 1.5 (0.03) 1.1 (0.03) 0.5 (0.03)
Lithuania 1.7 (0.04) 1.1 (0.03) 2.7 (0.03) 1.8 (0.04) 1.2 (0.03) 1.1 (0.02) 0.5 (0.02)
Moldova, Rep. of 1.6 (0.04) r 0.6 (0.03) 1.8 (0.05) 1.9 (0.05) 1.2 (0.03) 1.2 (0.03) r 0.4 (0.03)
Morocco r 1.0 (0.05) r 0.8 (0.05) r 1.2 (0.05) r 1.3 (0.04) r 1.2 (0.04) r 1.1 (0.05) r 0.8 (0.04)
Netherlands 1.6 (0.04) 1.2 (0.03) 2.4 (0.05) 0.9 (0.03) 1.7 (0.04) 0.8 (0.03) 0.8 (0.04)
New Zealand 1.9 (0.03) 1.1 (0.03) 1.8 (0.03) 1.3 (0.03) 1.6 (0.03) 1.3 (0.03) 1.0 (0.02)
Norway 1.5 (0.02) 1.0 (0.02) 2.4 (0.04) 1.1 (0.02) 1.5 (0.03) 1.0 (0.03) 0.6 (0.02)
Philippines 1.2 (0.04) 0.8 (0.03) 1.3 (0.03) 1.5 (0.05) 1.4 (0.04) 1.4 (0.04) 0.7 (0.04)
Russian Federation 1.5 (0.03) 0.8 (0.03) 2.2 (0.04) 1.5 (0.03) 1.2 (0.03) 1.2 (0.02) 0.3 (0.02)
Scotland 2.0 (0.04) 1.6 (0.04) 2.1 (0.04) 1.1 (0.03) 2.0 (0.04) 1.0 (0.02) 1.1 (0.03)
Singapore 2.0 (0.02) 1.2 (0.02) 1.2 (0.02) 1.0 (0.03) 1.5 (0.03) 1.3 (0.02) 0.9 (0.02)
Slovenia 1.6 (0.05) 1.3 (0.04) 1.7 (0.04) 1.5 (0.04) 1.9 (0.04) 1.2 (0.03) 0.6 (0.02)
Tunisia r 0.8 (0.03) r 0.8 (0.04) r 0.9 (0.04) r 1.5 (0.04) r 1.4 (0.04) r 1.3 (0.05) r 0.8 (0.05)
United States 2.1 (0.03) 1.1 (0.02) 2.0 (0.02) 1.2 (0.01) 1.9 (0.02) 1.2 (0.02) 1.2 (0.02)
International Avg. 1.7 (0.01) 1.0 (0.01) 1.8 (0.01) 1.3 (0.01) 1.5 (0.01) 1.1 (0.01) 0.7 (0.01)

Benchmarking Participants
Indiana State, US 2.0 (0.04) 1.1 (0.03) 2.2 (0.03) 1.1 (0.03) 2.0 (0.03) 1.1 (0.03) 1.2 (0.04)
Ontario Province, Can. 2.0 (0.04) 1.2 (0.04) 1.8 (0.05) 1.2 (0.02) 1.7 (0.04) 1.2 (0.03) 1.2 (0.03)
Quebec Province, Can. 1.8 (0.03) 1.2 (0.03) 2.0 (0.04) 1.4 (0.03) 2.2 (0.03) 1.0 (0.02) 1.2 (0.03)

Play
Sports

Read
a Book for
Enjoyment

Countries
Use the Internet

Average Hours Spent Each Day*

Watch
Television
and Videos

Play
Computer

Games

Play or Talk with
Friends

Do Jobs
at Home

Background data provided by students.

* Number of hours based on: No time = 0; Less than 1 hour = 0.5; 1-2 hours = 1.5; More than 2 but 
less than 4 hours = 3; 4 or more hours = 4.5. Activities are not necessarily exclusive; students may 
have reported engaging in more than one activity at the same time.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

Exhibit 4.8:   How Students Spend Their Leisure Time on a Normal School Day
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With the exception of Singapore, the countries assigning most science 
homework are not among those with the highest achievement levels. 

On average, internationally, spending a lot of time studying was 
not associated with higher achievement. Particularly among separate-
science-subject countries, students at the high level of the index had 
the lowest average achievement. This pattern is also apparent at fourth 
grade, and suggests that, compared with their higher-achieving coun-
terparts, the lower-performing students may be assigned more home-
work as a remedial strategy in an effort to keep up academically.

To provide a fuller picture of how students spend their out-
of-school time on a school day, Exhibit 4.8 gives students’ reports on 
how they spend their daily leisure time. The two most popular activi-
ties were watching television or videos and playing or talking with 
friends (each about two hours per day at eighth grade and a little less 
at fourth grade). Students reported spending more than one hour per 
day playing sports and working at jobs at home, and about one hour 
playing computer games and using the internet.

How Confi dent Are Students in Their Ability to Learn Science?

To investigate how students think of their abilities in science, TIMSS 
created an index of students’ self-confi dence in learning science (SCS). 
This index is based on students’ responses to four statements about 
their science ability: 

• I usually do well in science;

• Science is more diffi cult for me than for many of my classmates;*

• Science is not one of my strengths;

• I learn things quickly in science.*

In countries where the sciences are taught as separate subjects, students 
were asked about each subject separately.

* The response categories for this statement were reversed in constructing the index.



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 159

CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE

Students who agreed a little or agreed a lot with all four state-
ments on average were assigned to the high level of the index, while 
students who disagreed a little or disagreed a lot with all four on 
average were assigned to the low level. The medium level includes all 
other possible combinations of responses. The percentages of students 
at each level of this index, and their average science achievement, are 
presented in Exhibit 4.9 for both eighth and fourth grades. This four-
page display summarizes the data in one panel for the countries that 
teach science as a single subject at the eighth grade, and in separate 
panels for earth science, biology, physics, and chemistry for countries 
that teach the sciences separately. There is a single panel also display-
ing the fourth-grade data. 

On average, internationally, almost half (48 percent) of the 
eighth-grade students in the single-science countries had high self-
confi dence in learning science. The percentages ranged from a high of 
69 percent in Tunisia to a low of 20 percent in Japan. Although there 
was a clear positive association between self-confi dence in learning 
science and science achievement internationally and in every country, 
at the country level the relationship was more complex. It is note-
worthy that the four countries with lowest percentages of students in 
the high self-confi dence category – Chinese Taipei, Hong Kong SAR, 
Japan, and Korea – all had high average science achievement. Since all 
of these are Asian Pacifi c countries, they may share cultural traditions 
that encourage modest self-confi dence.

In countries teaching the sciences as separate subjects at the 
eighth grade, the percentage of students at the high level of the self-
confi dence in learning science index was greatest for biology and earth 
science, with 59 percent and 56 percent of students in the high category 
on average for these subjects, respectively. The percentage was lower 
for physics and chemistry (40 percent each). Although there was some 
variation, generally countries with high percentages of students in the 
high category for one subject had high percentages in the other sub-
jects also. Serbia had the highest percentages in the high category for 
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Grade88SCIENCE 

General/
Integrated Science

Tunisia 69 (1.1) 412 (2.0) 26 (0.9) 389 (3.4) 5 (0.4) 383 (5.0)
Egypt 64 (1.1) 452 (3.3) 33 (1.0) 389 (4.4) 4 (0.3) 354 (8.9)
Norway 60 (1.3) 512 (2.2) 30 (0.9) 475 (2.5) 10 (0.7) 456 (4.5)
Israel 59 (1.0) 515 (2.9) 31 (0.9) 458 (4.1) 9 (0.6) 452 (6.1)
Scotland 59 (1.5) 539 (3.3) 28 (1.1) 481 (3.5) 14 (0.9) 459 (3.9)
Saudi Arabia 58 (1.7) 418 (4.3) 36 (1.3) 378 (4.4) 6 (0.7) 366 (7.3)
Jordan 57 (1.0) 503 (3.3) 36 (1.0) 447 (4.4) 6 (0.5) 434 (10.2)
Italy 57 (1.1) 509 (3.2) 32 (1.0) 471 (4.1) 11 (0.6) 459 (5.2)
Ghana 57 (1.4) 294 (6.1) 36 (1.2) 224 (6.2) 7 (0.6) 173 (11.7)
Palestinian Nat'l Auth. 56 (1.1) 462 (3.3) 37 (0.9) 409 (3.8) 7 (0.5) 384 (6.5)
Bahrain 56 (1.0) 456 (1.9) 36 (0.9) 419 (2.3) 8 (0.5) 413 (5.3)
United States 56 (0.9) 548 (3.4) 31 (0.7) 507 (3.4) 13 (0.6) 495 (3.4)
Australia 49 (1.4) 550 (4.0) 34 (1.1) 513 (3.6) 17 (0.9) 499 (4.8)
Morocco 48 (1.6) 416 (2.9) 42 (1.7) 386 (3.5) 10 (0.9) 379 (6.9)
Iran, Islamic Rep. of 47 (1.1) 473 (2.5) 45 (0.9) 438 (2.7) 8 (0.5) 429 (3.5)
Botswana 46 (1.0) 391 (2.9) 44 (0.8) 353 (3.4) 10 (0.6) 337 (5.3)
Chile 46 (1.0) 434 (3.0) 44 (0.7) 393 (3.4) 10 (0.6) 407 (4.9)
Singapore 45 (0.8) 601 (4.4) 37 (0.6) 562 (4.9) 18 (0.6) 553 (5.0)
South Africa 45 (1.1) 282 (8.3) 46 (1.0) 215 (5.7) 9 (0.4) 207 (10.2)

d Philippines 43 (1.1) 408 (6.1) 52 (0.9) 359 (5.5) 5 (0.4) 334 (10.3)
New Zealand 41 (1.4) 548 (5.7) 41 (0.9) 509 (5.2) 19 (1.2) 489 (5.4)
Malaysia 38 (1.2) 530 (3.9) 48 (1.0) 500 (3.5) 14 (0.6) 496 (4.7)
Hong Kong, SAR 32 (1.1) 582 (3.3) 47 (0.8) 546 (3.6) 21 (1.0) 540 (2.9)

a Chinese Taipei 28 (1.0) 616 (3.3) 38 (0.7) 560 (4.3) 34 (1.1) 548 (3.3)
Korea, Rep. of 20 (0.7) 612 (2.2) 42 (0.7) 556 (2.0) 38 (0.9) 533 (2.1)
Japan 20 (0.9) 595 (2.7) 46 (0.8) 551 (1.8) 34 (1.0) 529 (2.3)

¶ England 53 (1.5) 569 (4.9) 32 (1.3) 525 (5.2) 15 (0.9) 513 (6.3)
International Avg. 48 (0.2) 490 (0.8) 38 (0.2) 445 (0.9) 13 (0.1) 430 (1.2)

Benchmarking Participants
Basque Country, Spain 50 (1.8) 513 (3.5) 34 (1.2) 469 (3.4) 16 (1.2) 455 (4.6)
Indiana State, US 53 (1.8) 554 (5.0) 31 (1.0) 512 (5.1) 16 (1.3) 495 (5.9)
Ontario Province, Can. 52 (1.5) 553 (2.8) 34 (1.1) 517 (2.9) 15 (1.0) 497 (4.7)
Quebec Province, Can. 50 (1.7) 551 (3.4) 31 (1.1) 518 (3.7) 19 (1.2) 503 (3.2)

Average
Achievement

Index based on students’
responses to four statements
about science:1) I usually do
well in science; 2) Science is
more difficult for me than for
many of my classmates
(Reversed); 3) Science is not
one of my strengths
(Reversed); 4) I learn things
quickly in science.

Average is computed across
the four items based on a 
4-point scale: 1. Agree a lot;
2. Agree a little; 3. Disagree
a little; 4. Disagree a lot.
Students agreeing a little or a
lot on average across the
four statements are assigned
to the high level. Students
disagreeing a little or a lot on
average are assigned to the
low level. All other students
are assigned to the middle
level.

Index of Students'
Self-Confidence
in Learning Science

Medium
SCS

Low
SCS

High
SCS

Countries
Percent of
Students

Average
Achievement

Percent of
Students

Percent of
Students

Average
Achievement

Background data provided by students.

a Chinese Taipei: Students were asked about natural science; data pertain to grade 8 physics/chemistry 
course.

d Philippines: Students study only biology at grade 8.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Index of Students' Self-Confi dence in Learning Science (SCS)Exhibit 4.9:  
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 161

Biology

Serbia 74 (1.1) 480 (2.9) 18 (0.8) 444 (3.8) 7 (0.6) 436 (5.8)
Estonia 71 (1.1) 558 (2.6) 24 (1.0) 542 (3.1) 5 (0.5) 536 (5.9)
Russian Federation 70 (2.1) 526 (3.4) 23 (1.5) 492 (4.0) 7 (0.7) 478 (6.6)
Macedonia, Rep. of 68 (1.1) 473 (3.6) 27 (0.9) 411 (4.9) 5 (0.5) 417 (8.4)
Lithuania 63 (1.3) 531 (2.5) 29 (1.1) 499 (2.8) 7 (0.5) 497 (5.4)
Slovenia 63 (1.2) 530 (2.1) 30 (0.9) 505 (2.6) 7 (0.6) 505 (4.2)
Slovak Republic 63 (1.5) 530 (3.4) 31 (1.1) 495 (3.6) 7 (0.7) 496 (5.1)
Belgium (Flemish) 60 (1.5) 537 (2.4) 28 (0.9) 514 (3.6) 12 (0.8) 493 (5.0)
Latvia 60 (1.2) 522 (2.5) 30 (0.9) 502 (3.9) 10 (0.7) 493 (4.8)
Hungary 60 (1.4) 556 (2.9) 30 (1.0) 524 (3.9) 10 (0.7) 522 (6.3)
Bulgaria 60 (1.5) 496 (5.3) 34 (1.3) 460 (5.5) 7 (0.8) 451 (9.5)
Sweden 58 (1.1) 543 (2.7) 33 (1.0) 510 (3.5) 8 (0.5) 481 (6.1)
Armenia 57 (1.2) 479 (3.6) 36 (1.1) 448 (4.3) 7 (0.5) 437 (6.8)
Netherlands 54 (1.7) 546 (4.0) 34 (1.2) 522 (3.9) 13 (0.9) 518 (4.8)

b Lebanon 49 (1.3) 422 (5.1) 43 (1.1) 369 (4.3) 8 (0.6) 365 (7.5)
Moldova, Rep. of 49 (1.3) 489 (3.7) 45 (1.2) 462 (3.5) 6 (0.5) 433 (7.8)
Romania 46 (1.3) 491 (4.5) 45 (1.3) 456 (6.0) 9 (0.6) 459 (8.3)
Indonesia 40 (1.3) 418 (4.4) 53 (1.2) 421 (3.9) 7 (0.5) 442 (5.8)
Cyprus x x x x x x x x x x x x
International Avg. 59 (0.3) 507 (0.9) 33 (0.3) 477 (1.0) 8 (0.1) 470 (1.5)

Earth Science

Serbia 70 (1.2) 483 (2.8) 21 (0.9) 444 (3.9) 9 (0.6) 435 (5.5)
Macedonia, Rep. of 63 (1.2) 475 (3.5) 31 (1.1) 415 (5.0) 5 (0.4) 423 (7.2)
Sweden 63 (1.3) 539 (2.7) 30 (1.0) 506 (4.1) 7 (0.5) 488 (6.4)
Lithuania 63 (1.1) 530 (2.5) 30 (0.9) 502 (3.0) 6 (0.5) 495 (5.1)
Slovak Republic 62 (1.5) 530 (3.4) 30 (1.1) 495 (4.0) 8 (0.6) 502 (5.8)
Cyprus 59 (0.9) 464 (1.9) 31 (0.9) 414 (3.2) 10 (0.5) 408 (4.8)
Russian Federation 58 (1.8) 529 (3.8) 32 (1.3) 498 (3.5) 10 (0.7) 484 (5.7)
Estonia 58 (1.2) 564 (2.6) 33 (1.0) 538 (3.0) 9 (0.6) 538 (4.4)
Bulgaria 57 (1.4) 498 (4.8) 36 (1.2) 463 (5.6) 7 (0.5) 427 (9.4)
Hungary 55 (1.4) 555 (3.2) 31 (1.0) 531 (3.8) 14 (0.8) 525 (4.0)
Armenia 54 (1.2) 479 (3.9) 40 (1.1) 449 (4.1) 6 (0.4) 431 (7.2)
Netherlands 49 (1.7) 543 (3.3) 38 (1.2) 530 (3.8) 13 (1.0) 527 (5.5)
Belgium (Flemish) 49 (1.6) 534 (2.8) 33 (0.8) 516 (3.5) 18 (1.3) 508 (4.1)
Moldova, Rep. of 45 (1.5) 490 (3.5) 48 (1.4) 464 (4.0) 7 (0.5) 441 (5.7)
Romania 41 (1.3) 498 (4.6) 46 (1.3) 455 (5.5) 12 (0.8) 450 (7.4)
Indonesia – – – – – – – – – – – –
Latvia – – – – – – – – – – – –

b Lebanon – – – – – – – – – – – –
Slovenia – – – – – – – – – – – –
International Avg. 56 (0.4) 514 (0.9) 34 (0.3) 481 (1.2) 9 (0.2) 472 (1.6)

Average
Achievement

Percent of
Students

Average
Achievement

Countries

High
SCS

Medium
SCS

Low
SCS

Percent of
Students

Average
Achievement

Percent of
Students

Background data provided by students.

Does not include students who report that they do not study the content area.

b Lebanon: Data in biology panel pertain to grade 8 life and earth sciences course.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An "x" indicates data are available for less than 50% of the students.

Exhibit 4.9:  Index of Students' Self-Confi dence in Learning Science (SCS) (Continued...) 88
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Grade88SCIENCE 

Chemistry

Slovak Republic 49 (1.4) 535 (3.5) 38 (1.1) 499 (3.4) 12 (0.8) 499 (4.9)
Lebanon 48 (1.3) 420 (5.2) 45 (1.3) 372 (4.7) 7 (0.6) 365 (9.6)
Sweden 47 (1.1) 549 (2.9) 38 (1.0) 513 (3.4) 14 (0.8) 496 (5.1)
Cyprus 46 (0.8) 473 (2.4) 39 (0.8) 420 (3.1) 15 (0.6) 413 (3.4)
Slovenia 46 (1.1) 541 (2.3) 39 (1.0) 505 (2.8) 15 (0.8) 502 (2.7)
Russian Federation 41 (1.4) 540 (3.7) 36 (1.0) 503 (3.5) 22 (1.0) 492 (3.7)
Serbia 40 (1.3) 490 (3.7) 32 (0.8) 453 (3.1) 27 (1.3) 460 (3.1)
Macedonia, Rep. of 40 (1.3) 475 (4.3) 44 (1.2) 436 (4.5) 16 (0.8) 452 (5.1)
Lithuania 39 (1.2) 542 (3.2) 39 (0.9) 505 (2.4) 22 (0.8) 504 (3.1)
Estonia 38 (1.3) 572 (3.0) 37 (0.9) 542 (2.8) 25 (1.1) 542 (2.9)
Armenia 36 (1.3) 482 (4.8) 49 (1.2) 454 (3.9) 14 (0.7) 457 (4.6)
Bulgaria 36 (1.6) 502 (5.2) 45 (1.5) 467 (5.2) 19 (1.0) 474 (6.2)
Latvia 35 (1.4) 536 (3.4) 40 (1.0) 506 (2.7) 25 (1.1) 493 (3.4)
Hungary 34 (1.2) 570 (3.6) 35 (0.9) 532 (3.4) 31 (1.3) 527 (3.2)
Moldova, Rep. of 30 (1.1) 490 (4.9) 54 (1.0) 468 (3.4) 16 (0.7) 464 (4.8)
Romania 26 (1.1) 497 (5.1) 53 (1.1) 461 (5.5) 21 (1.0) 472 (6.6)
Belgium (Flemish) – – – – – – – – – – – –
Indonesia – – – – – – – – – – – –

c Netherlands – – – – – – – – – – – –
International Avg. 40 (0.3) 513 (1.0) 42 (0.3) 477 (1.0) 19 (0.2) 476 (1.2)

Physics

Russian Federation 51 (1.4) 536 (3.5) 35 (0.9) 497 (4.0) 15 (0.8) 485 (5.1)
Serbia 50 (1.4) 490 (2.7) 32 (0.9) 449 (3.3) 19 (1.0) 450 (3.7)
Armenia 48 (1.4) 483 (4.1) 45 (1.2) 450 (3.9) 7 (0.4) 438 (6.2)
Sweden 47 (1.3) 552 (2.7) 39 (0.9) 510 (3.3) 14 (0.8) 493 (5.0)
Macedonia, Rep. of 47 (1.5) 476 (4.2) 41 (1.2) 434 (4.5) 12 (0.9) 447 (6.6)
Hungary 46 (1.2) 568 (3.0) 35 (1.0) 525 (3.6) 19 (0.9) 518 (3.7)
Lebanon 44 (1.3) 425 (5.5) 50 (1.1) 371 (4.3) 7 (0.5) 383 (7.6)
Cyprus 43 (0.8) 477 (2.2) 43 (0.8) 421 (2.8) 14 (0.6) 414 (3.9)
Slovak Republic 43 (1.2) 541 (3.3) 39 (0.9) 499 (3.5) 18 (1.0) 502 (4.6)
Bulgaria 43 (1.9) 503 (4.8) 46 (1.5) 467 (5.8) 12 (0.8) 454 (8.2)

c Netherlands 40 (1.6) 554 (3.4) 40 (1.4) 528 (3.7) 19 (1.2) 521 (5.0)
Estonia 38 (1.4) 573 (3.0) 40 (0.9) 545 (2.8) 22 (1.3) 535 (3.2)
Lithuania 36 (1.3) 545 (2.9) 42 (0.9) 506 (2.5) 22 (1.0) 503 (3.5)
Latvia 36 (1.4) 535 (3.1) 44 (1.0) 504 (2.7) 20 (1.1) 495 (4.0)
Moldova, Rep. of 34 (1.1) 493 (4.1) 53 (1.0) 464 (3.6) 13 (0.9) 462 (5.2)
Slovenia 34 (1.0) 546 (2.9) 43 (1.0) 510 (2.5) 23 (1.0) 506 (2.3)
Indonesia 27 (1.1) 415 (5.3) 58 (0.8) 418 (4.0) 15 (0.9) 446 (4.0)
Romania 24 (0.9) 503 (5.4) 56 (1.1) 461 (5.4) 20 (0.9) 467 (6.4)
Belgium (Flemish) x x x x x x x x x x x x
International Avg. 40 (0.3) 512 (0.9) 43 (0.2) 475 (1.0) 16 (0.2) 473 (1.2)

Countries

High
SCS

Medium
SCS

Low
SCS

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

Does not include students who report that they do not study the content area.

c Netherlands: Data in physics panel pertain to grade 8 physics/chemistry course.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An "x" indicates data are available for less than 50% of the students.

Index of Students' Self-Confi dence in Learning Science (SCS) (...Continued)Exhibit 4.9: 
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 163

44

Slovenia 78 (1.0) 503 (2.6) 18 (0.8) 454 (4.4) 4 (0.5) 461 (8.4)
Netherlands 71 (1.2) 535 (2.1) 22 (0.8) 507 (2.7) 7 (0.6) 496 (4.6)
Cyprus 71 (1.0) 492 (2.6) 24 (0.8) 457 (3.5) 5 (0.5) 441 (5.7)
Hungary 70 (1.1) 546 (2.7) 23 (0.9) 496 (4.6) 7 (0.6) 498 (6.5)
Lithuania 69 (0.8) 524 (2.6) 26 (0.9) 490 (4.1) 5 (0.4) 497 (7.4)
Italy 69 (1.1) 529 (3.8) 26 (1.0) 493 (4.6) 5 (0.4) 481 (7.5)
Australia 66 (1.2) 535 (3.8) 27 (1.1) 501 (6.2) 7 (0.5) 491 (5.8)
United States 66 (0.9) 553 (2.5) 25 (0.7) 512 (3.3) 9 (0.4) 501 (3.6)
Norway 64 (1.2) 482 (2.9) 29 (1.0) 451 (3.8) 7 (0.5) 430 (5.4)
Russian Federation 63 (1.3) 542 (5.7) 27 (1.2) 506 (5.8) 10 (0.8) 499 (6.3)
Tunisia 60 (1.6) 349 (5.7) 33 (1.4) 287 (7.3) 7 (0.6) 240 (12.5)
Hong Kong, SAR 60 (1.4) 556 (2.9) 32 (1.1) 523 (3.3) 8 (0.5) 525 (5.2)
Armenia s 59 (1.2) 467 (4.0) 34 (1.0) 425 (5.9) 7 (0.6) 399 (10.5)
Moldova, Rep. of 58 (1.6) 519 (4.7) 35 (1.3) 471 (5.0) 6 (0.6) 456 (9.8)
Belgium (Flemish) 58 (1.0) 530 (1.7) 30 (0.9) 507 (2.7) 12 (0.7) 492 (3.1)
Scotland 58 (1.3) 514 (3.3) 30 (1.1) 490 (3.7) 12 (0.6) 480 (4.6)
Latvia 56 (1.3) 547 (2.8) 34 (1.0) 514 (3.1) 11 (0.8) 512 (5.1)
England 54 (1.1) 560 (3.8) 32 (0.9) 522 (4.6) 14 (0.7) 514 (5.0)
Morocco r 53 (2.0) 335 (9.0) 39 (1.8) 289 (7.4) 8 (1.2) 290 (18.8)
Iran, Islamic Rep. of 52 (1.6) 436 (4.8) 42 (1.4) 394 (4.8) 5 (0.6) 380 (11.3)
New Zealand 51 (1.0) 545 (2.5) 40 (0.9) 499 (3.3) 9 (0.5) 493 (5.0)
Chinese Taipei 50 (1.0) 568 (2.2) 37 (0.8) 534 (2.2) 13 (0.8) 540 (3.9)
Japan 46 (1.0) 562 (1.9) 41 (0.9) 531 (2.0) 13 (0.7) 529 (3.7)
Philippines 39 (1.4) 382 (12.4) 51 (1.1) 314 (8.6) 10 (0.7) 271 (9.0)
Singapore 32 (0.9) 592 (5.3) 41 (0.8) 554 (6.2) 27 (0.8) 552 (5.8)
International Avg. 59 (0.2) 508 (1.0) 32 (0.2) 469 (1.1) 9 (0.1) 459 (1.5)

Benchmarking Participants
Indiana State, US 66 (1.8) 567 (3.8) 25 (1.2) 532 (4.5) 9 (1.0) 522 (6.4)
Ontario Province, Can. 67 (1.3) 556 (4.4) 24 (1.1) 513 (4.1) 9 (0.7) 506 (5.3)
Quebec Province, Can. 69 (1.2) 513 (2.4) 23 (1.0) 479 (3.3) 8 (0.5) 468 (5.8)

Low
SCS

Countries
Percent of
Students

Average
Achievement

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

High
SCS

Medium
SCS

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

Exhibit 4.9:  Index of Students' Self-Confi dence in Learning Science (SCS)
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biology and earth science, while the Slovak Republic had the highest 
in chemistry and the Russian Federation in physics. Romania had the 
lowest percentage in the high category for earth science, chemistry, and 
physics. The positive association between self-confi dence in learning 
science and science achievement that was found for science as a single 
subject was also evident in each of the science subject areas. 

At fourth grade, 59 percent of students were at the high level of 
the self-confi dence in learning science index, compared with 32 percent 
at the medium and just nine percent at the low. The countries with 
the greatest percentages included Slovenia, The Netherlands, Cyprus, 
and Hungary, each with 70 percent or more. Countries with relatively 
lower percentages included Japan, the Philippines, and Singapore, each 
with less than 50 percent at the high level. Again, there was a positive 
relationship, on average, between self-confi dence in learning science 
and science achievement.

What Value Do Students Place on Science?

Students’ motivation to learn science can be affected by whether they 
fi nd the subject enjoyable, place value on the subject, and think it is 
important for success in school and for future career aspirations. In 
addition, developing such positive attitudes towards science among 
students is an important goal of science education in many countries. 
To gain some understanding about the value eighth- and fourth-grade 
students place on science, TIMSS created an index of students valuing 
science (SVS). Students were asked to state their agreement with the 
following seven statements about science:

• I would like to take more science in school;

• I enjoy learning science;

• I think learning science will help me in my daily life;

• I need science to learn other school subjects;
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• I need to do well in science to get into the university of my choice;

• I would like a job that involved using science;

• I need to do well in science to get the job I want.

In countries where the sciences are taught as separate subjects, students 
were asked about each subject area separately. 

Students who agreed a little or agreed a lot, on average, with all 
seven statements were assigned to the high level of the index, while 
students who, on average, disagreed a little or disagreed a lot with all 
seven were assigned to the low level. Students between these extremes 
were placed in the medium category. The percentages of students at 
each level of this index, and their average science achievement, are 
presented in Exhibit 4.10 for both eighth and fourth grades. This three-
page display summarizes the data in one panel for the countries that 
teach science as a single subject at the eighth grade, and in separate 
panels for earth science, biology, physics, and chemistry for countries 
that teach the sciences separately. 

In countries where eighth-grade science is taught as a single 
subject, students generally placed a high value on science, with 57 
percent on average across countries in the high category, and a further 
31 percent in the medium category. Only 12 percent of students were 
in the low category. Countries with large percentages of students at the 
high level included Botswana, Egypt, Ghana, Jordan, Tunisia, the Pales-
tinian National Authority, and Morocco, with 80 percent or more in this 
category. Among countries placing less value on science were Chinese 
Taipei, Japan, and Korea. Since these are countries with high average 
science achievement, it may be that the students follow a demand-
ing science curriculum, one that leads to high achievement but little 
enthusiasm for the subject matter. Within almost all the single-science-
subject countries at the eighth grade, there was a positive association 
between valuing science and average science achievement. However, 
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Grade88SCIENCE 

General/
Integrated Science

Botswana 85 (0.6) 379 (2.7) 13 (0.6) 315 (6.6) 2 (0.2) ~ ~
Egypt 83 (0.9) 438 (3.6) 16 (0.9) 384 (6.1) 1 (0.2) ~ ~
Ghana 83 (1.1) 279 (5.5) 16 (1.0) 173 (8.4) 1 (0.2) ~ ~
Jordan 83 (0.9) 484 (3.3) 15 (0.8) 450 (6.9) 3 (0.3) 450 (17.1)
Tunisia 80 (0.9) 406 (2.1) 16 (0.7) 400 (3.5) 4 (0.3) 396 (6.3)
Palestinian Nat'l Auth. 80 (0.9) 448 (3.0) 17 (0.8) 395 (5.4) 3 (0.3) 385 (11.1)
Morocco 80 (1.3) 400 (3.0) 17 (1.2) 397 (4.8) 3 (0.4) 405 (11.0)
South Africa 76 (0.9) 242 (6.1) 19 (0.7) 246 (11.6) 5 (0.4) 270 (16.0)

d Philippines 75 (0.9) 390 (5.8) 22 (0.9) 342 (7.2) 2 (0.2) ~ ~
Malaysia 73 (1.2) 520 (3.5) 25 (1.1) 488 (4.2) 2 (0.2) ~ ~
Saudi Arabia 71 (1.1) 403 (4.1) 23 (0.8) 393 (4.7) 7 (0.6) 394 (7.9)
Bahrain 70 (0.9) 442 (2.0) 23 (0.7) 433 (2.9) 7 (0.5) 431 (4.4)
Singapore 62 (1.0) 599 (3.9) 33 (0.9) 551 (4.6) 6 (0.4) 505 (7.3)
Iran, Islamic Rep. of 60 (1.1) 452 (2.7) 31 (0.7) 457 (2.6) 9 (0.5) 455 (3.7)
Chile 53 (0.9) 409 (3.6) 34 (0.7) 414 (3.1) 13 (0.6) 427 (4.0)
Scotland 49 (1.0) 528 (3.5) 33 (0.9) 506 (3.8) 17 (0.9) 479 (5.0)
United States 47 (0.8) 543 (3.6) 37 (0.6) 520 (3.2) 16 (0.6) 503 (3.8)
Israel 42 (1.3) 499 (3.7) 32 (0.9) 489 (4.1) 26 (1.1) 480 (4.7)
New Zealand 40 (1.5) 535 (6.5) 40 (1.1) 517 (5.0) 21 (1.0) 502 (4.4)
Hong Kong, SAR 40 (0.9) 574 (3.1) 51 (0.8) 549 (3.3) 9 (0.5) 523 (4.9)
Australia 36 (1.2) 551 (3.7) 37 (1.0) 522 (4.1) 27 (1.0) 506 (5.0)
Norway 35 (1.2) 506 (3.4) 43 (0.8) 496 (2.5) 22 (1.0) 478 (2.7)
Italy 29 (0.9) 507 (4.0) 55 (0.8) 488 (3.5) 16 (0.7) 473 (4.2)

a Chinese Taipei 26 (1.0) 600 (4.5) 49 (0.8) 571 (3.6) 25 (1.0) 544 (3.8)
Korea, Rep. of 19 (0.7) 600 (2.1) 55 (0.7) 559 (1.8) 26 (0.8) 529 (2.6)
Japan 17 (0.8) 586 (3.3) 56 (0.8) 555 (1.8) 27 (1.0) 526 (2.8)

¶ England 38 (1.5) 562 (6.3) 41 (1.1) 544 (5.0) 22 (1.4) 522 (4.8)
International Avg. 57 (0.2) 477 (0.8) 31 (0.2) 450 (1.0) 12 (0.1) 463 (1.6)

Benchmarking Participants
Basque Country, Spain 36 (1.3) 495 (3.5) 36 (1.0) 493 (3.8) 27 (1.4) 476 (3.2)
Indiana State, US 45 (1.7) 544 (5.4) 37 (1.1) 528 (4.9) 19 (1.4) 506 (4.7)
Ontario Province, Can. 50 (1.5) 546 (3.0) 35 (1.1) 523 (2.8) 15 (0.9) 514 (4.4)
Quebec Province, Can. 30 (1.5) 550 (4.5) 48 (1.1) 528 (2.9) 23 (1.2) 514 (3.4)

Percent of
Students

Percent of
Students

Average
Achievement

Average
Achievement

Index based on students’
responses to seven
statements about  science: 1)
I would like to take more
science in school; 2) I enjoy
learning science; 3) I think
learning science will help me
in my daily life; 4) I need
science to learn other school
subjects; 5) I need to do well
in science to get into the
university of my choice; 6) I
would like a job that
involved using science; 7) I
need to do well in science to
get the job I want. Average is
computed across the seven
items based on a 4-point
scale: 1. Agree a lot; 2. Agree
a little; 3. Disagree a little;
4. Disagree a lot.

Students agreeing a little or a
lot on average across the
seven statements are
assigned to the high level.
Students disagreeing a little
or a lot on average are
assigned to the low level. All
other students are assigned
to the middle level.

Index of Students'
Valuing Science

Medium
SVS

Low
SVS

High
SVS

Countries
Percent of
Students

Average
Achievement

Background data provided by students.

a Chinese Taipei: Students were asked about natural science; data pertain to grade 8 physics/chemistry 
course.

d Philippines: Students study only biology at grade 8.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement. 
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CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 167

Biology

Indonesia 66 (1.3) 415 (4.1) 33 (1.3) 434 (4.1) 1 (0.2) ~ ~
b Lebanon 65 (1.1) 403 (4.6) 27 (1.0) 382 (5.6) 8 (0.6) 375 (8.8)

Macedonia, Rep. of 61 (1.2) 446 (4.0) 29 (0.9) 466 (4.3) 10 (0.7) 468 (6.8)
Armenia 51 (1.2) 461 (4.4) 35 (0.8) 470 (3.9) 14 (0.9) 464 (4.7)
Moldova, Rep. of 49 (1.4) 474 (3.8) 46 (1.4) 474 (3.8) 5 (0.5) 469 (7.9)
Bulgaria 45 (1.5) 477 (5.8) 38 (1.1) 481 (4.8) 17 (1.1) 492 (7.5)
Russian Federation 38 (0.9) 511 (5.8) 47 (1.0) 517 (3.3) 15 (0.7) 516 (3.9)
Romania 36 (1.4) 466 (6.7) 41 (1.0) 473 (4.9) 23 (1.2) 479 (6.0)
Lithuania 33 (1.2) 519 (2.9) 43 (1.0) 518 (2.7) 24 (1.0) 521 (3.4)
Serbia 33 (1.3) 465 (4.0) 38 (1.1) 468 (2.8) 29 (1.3) 478 (3.3)
Slovenia 27 (1.0) 519 (3.5) 51 (0.9) 521 (2.4) 22 (1.2) 522 (3.0)
Hungary 26 (1.1) 540 (4.1) 44 (1.2) 537 (3.2) 30 (1.5) 554 (3.4)
Latvia 25 (1.2) 508 (3.2) 47 (1.2) 513 (3.1) 27 (1.3) 518 (3.4)
Slovak Republic 25 (1.3) 511 (4.3) 42 (1.2) 516 (3.7) 33 (1.5) 523 (3.6)
Estonia 21 (0.9) 546 (3.7) 51 (0.8) 553 (2.7) 27 (1.1) 559 (3.0)
Sweden 19 (1.0) 534 (4.0) 58 (1.1) 529 (3.1) 23 (1.0) 515 (3.9)
Netherlands 18 (1.2) 528 (6.2) 52 (1.3) 538 (3.5) 30 (1.3) 531 (4.1)
Belgium (Flemish) 18 (0.8) 532 (3.4) 41 (1.0) 529 (3.3) 41 (1.5) 519 (2.9)
Cyprus x x x x x x x x x x x x
International Avg. 37 (0.3) 492 (1.1) 42 (0.3) 496 (0.9) 21 (0.3) 500 (1.2)

Earth Science

Macedonia, Rep. of 54 (1.3) 437 (4.4) 32 (1.0) 472 (4.0) 14 (0.8) 472 (5.2)
Romania 44 (1.5) 471 (5.5) 37 (0.9) 473 (5.4) 20 (1.0) 474 (6.1)
Armenia 43 (1.6) 463 (3.6) 38 (1.1) 465 (4.2) 18 (0.9) 466 (6.0)
Moldova, Rep. of 43 (1.5) 472 (4.1) 51 (1.4) 476 (3.8) 6 (0.5) 470 (6.4)
Lithuania 38 (1.1) 522 (3.0) 43 (1.0) 518 (2.4) 19 (0.9) 516 (3.5)
Bulgaria 36 (1.3) 476 (5.8) 42 (1.3) 484 (5.0) 22 (1.3) 481 (6.7)
Russian Federation 30 (1.0) 512 (5.7) 49 (1.0) 517 (3.8) 21 (1.0) 513 (3.6)
Serbia 26 (1.2) 457 (4.0) 36 (1.0) 474 (3.0) 38 (1.4) 475 (3.0)
Cyprus 23 (0.8) 436 (3.0) 44 (0.9) 446 (2.6) 32 (0.9) 444 (3.3)
Slovak Republic 23 (1.1) 508 (4.5) 45 (0.9) 518 (3.8) 32 (1.3) 522 (3.2)
Sweden 22 (1.1) 529 (4.6) 61 (1.3) 530 (3.1) 17 (1.0) 508 (4.2)
Hungary 19 (0.8) 538 (4.5) 47 (1.1) 541 (3.0) 34 (1.3) 549 (3.5)
Estonia 18 (0.8) 556 (3.9) 50 (1.0) 554 (2.9) 32 (1.2) 551 (2.8)
Netherlands 7 (0.6) 521 (7.8) 50 (1.4) 541 (3.1) 43 (1.4) 532 (3.6)
Belgium (Flemish) 6 (0.5) 509 (9.2) 34 (1.3) 526 (3.9) 59 (1.5) 523 (2.6)
Indonesia – – – – – – – – – – – –
Latvia – – – – – – – – – – – –

b Lebanon – – – – – – – – – – – –
Slovenia – – – – – – – – – – – –
International Avg. 29 (0.3) 494 (1.4) 44 (0.3) 502 (1.0) 27 (0.3) 500 (1.2)

Percent of
Students

Average
Achievement

Countries

High
SVS

Medium
SVS

Low
SVS

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

Does not include students who report that they do not study the content area.

b Lebanon: Data in biology panel pertain to grade 8 life and earth sciences course.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. A tilde (~) indicates insuffi cient data to report 
achievement.

An "x" indicates data are not available for less than 50% of the students.
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CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE TIMSS2003

Grade88SCIENCE 

Chemistry

Lebanon 62 (1.4) 396 (4.3) 30 (1.1) 388 (6.2) 8 (0.6) 403 (9.4)
Macedonia, Rep. of 48 (1.4) 440 (4.6) 29 (0.9) 466 (4.3) 23 (1.0) 470 (4.4)
Moldova, Rep. of 39 (1.3) 476 (4.0) 48 (1.0) 475 (4.2) 13 (0.8) 463 (4.7)
Armenia 38 (1.4) 464 (5.0) 35 (0.9) 464 (3.8) 28 (1.2) 467 (3.6)
Russian Federation 35 (0.9) 521 (5.4) 44 (0.8) 514 (3.4) 21 (0.9) 509 (3.6)
Bulgaria 29 (1.6) 473 (6.5) 36 (1.1) 484 (5.3) 35 (1.7) 483 (5.5)
Latvia 29 (1.1) 516 (3.5) 47 (0.9) 515 (3.0) 25 (1.1) 506 (3.6)
Lithuania 27 (1.1) 524 (3.7) 42 (1.0) 519 (2.7) 31 (1.0) 515 (2.8)
Cyprus 27 (0.7) 452 (3.4) 37 (0.8) 445 (2.8) 37 (0.7) 436 (3.0)
Romania 26 (1.2) 467 (6.3) 36 (1.0) 473 (5.8) 38 (1.6) 476 (5.2)
Slovenia 22 (0.9) 529 (3.7) 48 (1.0) 521 (2.3) 31 (1.2) 516 (2.4)
Serbia 21 (1.0) 461 (4.6) 28 (0.8) 467 (3.5) 51 (1.4) 475 (2.7)
Slovak Republic 21 (1.0) 511 (4.1) 41 (0.9) 516 (4.0) 37 (1.3) 522 (3.4)
Estonia 17 (0.9) 555 (3.9) 42 (1.0) 558 (2.8) 41 (1.3) 548 (2.8)
Sweden 15 (0.9) 541 (5.4) 52 (1.0) 532 (3.3) 33 (1.1) 515 (3.2)
Hungary 15 (0.8) 543 (4.8) 38 (1.1) 539 (3.5) 47 (1.3) 546 (3.1)
Belgium (Flemish) – – – – – – – – – – – –
Indonesia – – – – – – – – – – – –

c Netherlands – – – – – – – – – – – –
International Avg. 29 (0.3) 492 (1.2) 40 (0.2) 492 (1.1) 31 (0.3) 491 (1.1)

Physics

Lebanon 57 (1.1) 401 (4.4) 33 (0.9) 385 (5.7) 10 (0.7) 401 (8.4)
Indonesia 56 (1.5) 413 (4.3) 41 (1.4) 432 (3.7) 3 (0.3) 440 (8.3)
Macedonia, Rep. of 50 (1.3) 443 (4.4) 28 (0.9) 465 (3.9) 22 (1.2) 468 (5.2)
Armenia 48 (1.4) 468 (4.3) 34 (0.9) 462 (4.0) 18 (1.1) 463 (4.1)
Moldova, Rep. of 40 (1.2) 474 (3.8) 49 (1.2) 475 (4.3) 11 (0.8) 465 (5.3)
Russian Federation 37 (0.9) 522 (4.9) 46 (0.8) 513 (3.6) 17 (0.7) 502 (4.1)
Bulgaria 35 (1.6) 481 (6.1) 38 (1.1) 480 (5.5) 27 (1.7) 481 (6.7)
Cyprus 33 (0.9) 457 (2.7) 38 (0.8) 440 (2.4) 29 (0.9) 435 (3.3)
Latvia 31 (1.2) 518 (3.6) 46 (1.1) 515 (2.8) 23 (1.1) 505 (3.5)
Romania 27 (1.2) 471 (7.0) 37 (1.0) 472 (5.4) 35 (1.5) 473 (5.3)
Lithuania 25 (1.1) 525 (3.2) 43 (0.9) 521 (2.7) 31 (1.1) 512 (2.9)
Slovak Republic 21 (1.2) 524 (4.7) 40 (1.0) 513 (3.8) 39 (1.3) 517 (3.9)
Serbia 21 (0.9) 464 (4.3) 29 (0.8) 469 (3.2) 50 (1.2) 472 (2.9)
Hungary 19 (0.9) 558 (4.4) 41 (1.1) 541 (3.2) 40 (1.4) 540 (3.4)
Estonia 18 (0.9) 558 (3.8) 43 (0.9) 559 (3.0) 39 (1.1) 545 (2.5)
Slovenia 16 (0.9) 526 (3.8) 45 (1.1) 524 (2.7) 38 (1.3) 516 (2.3)
Sweden 16 (0.9) 548 (5.4) 51 (0.9) 534 (2.8) 33 (1.0) 508 (3.4)

c Netherlands 12 (1.0) 547 (5.6) 48 (1.2) 542 (3.2) 39 (1.5) 527 (3.6)
Belgium (Flemish) x x x x x x x x x x x x
International Avg. 31 (0.3) 494 (1.1) 41 (0.2) 491 (0.9) 28 (0.3) 487 (1.1)

Countries

High
SVS

Medium
SVS

Low
SVS

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by students.

Does not include students who report that they do not study the content area.

c Netherlands: Data in physics panel pertain to grade 8 physics/chemistry course.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An "x" indicates data are not available for less than 50% of the students.
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the relationship averaged across countries appears curvilinear, primar-
ily because the countries with the highest percentages of students in 
the high index category had low average achievement, and those with 
the lowest percentages had high achievement.

Eighth-grade students in the separate-science countries appear 
to place less value on the individual sciences. Greater percentages of 
students were in the high index category for biology (37 percent, on 
average) and physics (31 percent), and lower percentages for earth 
science and chemistry (29 percent each). Countries with relatively large 
percentages of students at the high level in all subject areas included 
Armenia, Macedonia, Moldova, and Indonesia and Lebanon where 
applicable. The relationship between valuing science and science 
achievement was even less consistent for the separate science subject 
areas than for science as a single subject, partly because relatively 
high-achieving countries such as Belgium (Flemish), Estonia, Hungary, 
the Netherlands, and Sweden had low percentages of students in the 
high index category. Only for physics was there a positive relationship 
between valuing physics and science achievement. 

To provide more information on changes from 1995 and 1999 in 
an important component of the students valuing science index, Exhibit 4.11 
displays the percentages of eighth-grade students in 2003, 1999, and 
1995 that “agree a lot,” “agree a little,” or “disagree” that they enjoy 
learning science. This four-page display summarizes the data in one 
panel for the countries that teach science as a single subject at the 
eighth grade, and in separate panels for earth science, biology, physics, 
and chemistry for countries that teach the sciences separately. Com-
parable data at fourth grade are shown in a single panel for 2003 and 
1995 only. 

Among countries where eighth-grade science is taught as a 
single subject, there has been an increase from 1995 and 1999 in the 
average percentage of students agreeing a lot that they enjoy learning 
science, from 23 percent in 1995 to 32 percent in 1999 to 44 percent in 
2003. Countries showing a signifi cant increase in 2003 over either 1995 
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Grade88SCIENCE 

General/
Integrated Science

Australia 29 (1.2) – – 16 (0.6) h 38 (0.9) – – 50 (0.9) i 33 (1.2) – – 35 (0.9)

Bahrain 54 (1.1) ' ' ' ' 30 (0.8) ' ' ' ' 17 (0.9) ' ' ' '

Botswana 72 (1.0) ' ' ' ' 17 (0.8) ' ' ' ' 11 (0.5) ' ' ' '

Chile 46 (1.1) 41 (1.2) h ' ' 32 (0.7) 47 (0.9) i ' ' 22 (0.8) 12 (0.7) h ' '

a Chinese Taipei 16 (0.8) 18 (0.7) ' ' 34 (0.8) 53 (0.7) i ' ' 49 (1.2) 29 (0.9) h ' '

Egypt 68 (1.1) ' ' ' ' 22 (0.9) ' ' ' ' 10 (0.5) ' ' ' '

Ghana 65 (1.2) ' ' ' ' 21 (0.9) ' ' ' ' 13 (0.8) ' ' ' '

Hong Kong, SAR 21 (0.8) 17 (0.7) h 15 (0.8) h 48 (1.0) 56 (0.9) i 53 (1.0) i 31 (1.1) 27 (1.2) h 32 (1.3)

Iran, Islamic Rep. of 59 (1.1) 50 (1.1) h 53 (1.4) h 28 (0.8) 42 (1.0) i 41 (1.3) i 13 (0.7) 8 (0.5) h 7 (0.7) h

Israel 34 (1.4) 28 (1.2) h – – 30 (0.9) 42 (1.0) i – – 36 (1.3) 30 (1.3) h – –

Italy 23 (0.9) 22 (1.0) – – 50 (1.0) 52 (0.9) – – 27 (1.0) 26 (1.1) – –

Japan 19 (1.0) 8 (0.4) h 8 (0.5) h 40 (0.8) 42 (1.2) 45 (1.0) i 41 (1.4) 49 (1.3) i 47 (1.2) i

Jordan 59 (1.4) 49 (1.6) h ' ' 28 (1.0) 39 (1.1) i ' ' 13 (0.8) 12 (0.9) ' '

Korea, Rep. of 9 (0.5) 5 (0.4) h 6 (0.5) h 29 (0.8) 28 (0.9) 34 (1.1) i 62 (0.9) 67 (1.1) i 60 (1.3)

Malaysia 42 (1.1) 43 (1.2) ' ' 44 (0.8) 51 (1.0) i ' ' 13 (0.8) 5 (0.5) h ' '

Morocco 63 (1.4) – – ' ' 23 (0.9) – – ' ' 14 (0.9) – – ' '

New Zealand 33 (1.5) 22 (1.0) h 21 (1.1) h 38 (1.3) 50 (0.9) i 51 (0.9) i 29 (1.3) 27 (1.2) 29 (1.1)

Norway 38 (1.4) ' ' 21 (1.0) h 39 (0.9) ' ' 54 (1.1) i 23 (1.2) ' ' 25 (1.4)

Palestinian Nat'l Auth. 59 (1.2) ' ' ' ' 27 (0.7) ' ' ' ' 14 (0.7) ' ' ' '

d Philippines 54 (1.2) 52 (1.1) ' ' 35 (0.9) 42 (1.0) i ' ' 12 (0.8) 6 (0.5) h ' '

Saudi Arabia 54 (1.7) ' ' ' ' 29 (1.2) ' ' ' ' 17 (1.0) ' ' ' '

Scotland 37 (1.0) ' ' 30 (1.2) h 37 (0.8) ' ' 51 (1.0) i 26 (1.0) ' ' 19 (1.1) h

Singapore 42 (0.9) 33 (1.1) h 31 (1.4) h 41 (0.7) 54 (0.9) i 59 (1.1) i 17 (0.6) 13 (1.1) h 10 (0.8) h

South Africa 64 (1.0) 54 (1.6) h – – 22 (0.8) 32 (1.2) i – – 15 (0.6) 14 (1.6) – –

Tunisia 66 (1.1) 51 (1.2) h ' ' 23 (0.7) 41 (0.9) i ' ' 10 (0.6) 8 (0.6) h ' '

United States 35 (0.8) 25 (0.8) h 24 (1.0) h 37 (0.6) 50 (0.8) i 50 (0.8) i 27 (0.9) 25 (0.8) 27 (1.2)

¶ England 28 (1.4) 29 (1.1) 27 (1.3) 41 (1.1) 56 (1.0) i 55 (1.4) i 32 (1.5) 15 (0.8) h 18 (1.1) h

International Avg. 44 (0.2) 32 (0.2) h 23 (0.3) h 33 (0.2) 47 (0.2) i 49 (0.3) i 23 (0.2) 21 (0.2) h 28 (0.3) i

Benchmarking Participants

Basque Country, Spain 26 (1.6) ' ' ' ' 33 (1.1) ' ' ' ' 41 (1.9) ' ' ' '

Indiana State, US 34 (1.7) 24 (1.7) h ' ' 36 (1.1) 50 (1.5) i ' ' 31 (1.7) 26 (1.8) h ' '

Ontario Province, Can. 36 (1.5) 23 (1.2) h 19 (1.1) h 38 (1.2) 50 (1.1) i 55 (1.2) i 26 (1.3) 27 (1.5) 26 (1.5)

Quebec Province, Can. 23 (1.3) 14 (1.5) h 19 (1.6) h 41 (1.0) 41 (4.4) 47 (2.9) 36 (1.7) 45 (5.3) 34 (3.0)

1995
Percent of
Students

2003
Percent of
Students

Disagree

2003
Percent of
Students

1999
Percent of
Students

1995
Percent of
Students

2003
Percent of
Students

1999
Percent of
Students

Countries

Agree A Lot Agree A Little

1999
Percent of
Students

1995
Percent of
Students

2003 significantly higherh

2003 significantly loweri

Background data provided by students.

a Chinese Taipei: Students were asked about natural science; data pertain to grade 8 physics/chemistry 
course.

d Philippines: Students study only biology at grade 8.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia, Latvia, 
Morocco, and Slovenia, and 1995 data are not shown for Israel, Italy, Latvia, and South Africa. Korea 
tested later in 2003 than in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania 
tested later in 1999 than in 2003 and 1995.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

A diamond (') indicates the country did not participate in the assessment.

Trends in "I Enjoy Learning Science"Exhibit 4.11: 
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 171

Biology

Armenia 60 (1.2) ' ' ' ' 23 (0.8) ' ' ' ' 17 (0.9) ' ' ' '

Belgium (Flemish) 27 (1.2) 14 (0.8) h 20 (1.1) h 38 (0.9) 46 (1.0) i 47 (1.6) i 35 (1.4) 40 (1.2) i 34 (2.0)

Bulgaria 52 (1.8) 37 (1.5) h – – 33 (1.2) 44 (1.5) i – – 15 (1.0) 19 (1.1) i – –

Cyprus x x – – – – x x – – – – x x – – – –

Estonia 27 (1.0) ' ' ' ' 43 (0.9) ' ' ' ' 30 (1.3) ' ' ' '

Hungary 29 (1.2) 16 (0.9) h 15 (0.9) h 37 (1.1) 47 (1.2) i 52 (1.4) i 34 (1.5) 37 (1.4) 33 (1.7)

Indonesia 33 (1.4) – – ' ' 58 (1.1) – – ' ' 8 (0.7) – – ' '

Latvia 28 (1.4) – – – – 39 (1.1) – – – – 33 (1.6) – – – –

b Lebanon 52 (1.2) ' ' ' ' 27 (1.0) ' ' ' ' 21 (0.9) ' ' ' '

Lithuania 32 (1.4) 19 (1.0) h 25 (1.3) h 37 (0.9) 54 (1.2) i 52 (1.1) i 31 (1.2) 27 (1.4) h 23 (1.4) h

Macedonia, Rep. of 67 (1.2) 49 (1.3) h ' ' 22 (0.9) 41 (1.1) i ' ' 11 (0.6) 10 (0.6) ' '

Moldova, Rep. of 33 (1.2) 32 (1.5) ' ' 52 (1.1) 57 (1.4) i ' ' 16 (0.8) 11 (0.8) h ' '

Netherlands r 9 (0.9) 22 (2.3) i 20 (1.4) i 31 (1.4) 53 (2.0) i 55 (1.4) i 60 (1.9) 25 (2.1) h 25 (1.7) h

Romania 34 (1.2) 27 (1.2) h 31 (1.2) h 38 (0.9) 55 (1.1) i 52 (1.1) i 28 (1.2) 18 (1.3) h 17 (1.1) h

Russian Federation 36 (1.3) 28 (1.6) h 26 (1.0) h 43 (1.1) 51 (1.5) i 51 (0.9) i 21 (1.0) 21 (1.1) 23 (1.2)

Serbia 41 (1.5) ' ' ' ' 30 (0.9) ' ' ' ' 29 (1.3) ' ' ' '

Slovak Republic 26 (1.5) 12 (0.8) h 11 (0.7) h 42 (1.0) 55 (1.3) i 61 (1.1) i 32 (1.5) 32 (1.3) 28 (1.3) h

Slovenia 22 (1.1) – – 21 (1.2) 39 (1.2) – – 47 (1.2) i 39 (1.5) – – 32 (1.7) h

Sweden 17 (1.0) ' ' 20 (1.5) 52 (0.9) ' ' 57 (1.3) i 31 (1.1) ' ' 23 (1.6) h

International Avg. 35 (0.3) 28 (0.4) h 21 (0.4) h 38 (0.2) 49 (0.4) i 53 (0.4) i 27 (0.3) 23 (0.4) h 26 (0.5)

Earth Science

Armenia 55 (1.3) ' ' ' ' 24 (0.8) ' ' ' ' 20 (1.0) ' ' ' '

Belgium (Flemish) 12 (0.8) 9 (0.6) h 11 (0.9) 29 (1.1) 35 (1.1) i 39 (1.4) i 59 (1.6) 57 (1.5) 50 (1.9) h

Bulgaria 43 (1.3) 30 (1.5) h – – 36 (1.0) 43 (2.1) i – – 21 (1.3) 27 (2.5) h – –

Cyprus 41 (1.0) – – – – 33 (0.7) – – – – 25 (0.9) – – – –

Estonia 20 (1.0) ' ' ' ' 39 (1.1) ' ' ' ' 42 (1.4) ' ' ' '

Hungary 23 (1.0) 11 (0.6) h 12 (0.8) h 34 (1.0) 40 (1.1) i 38 (1.4) i 43 (1.3) 49 (1.4) h 50 (1.7) i

Indonesia – – – – ' ' – – – – ' ' – – – – ' '

Latvia – – – – – – – – – – – – – – – – – –

b Lebanon – – ' ' ' ' – – ' ' ' ' – – ' ' ' '

Lithuania 35 (1.5) – – 24 (1.5) h 37 (0.9) – – 51 (1.2) i 28 (1.2) – – 24 (1.3) h

Macedonia, Rep. of 60 (1.3) 49 (1.7) h ' ' 24 (1.0) 40 (1.2) i ' ' 16 (0.8) 12 (1.0) i ' '

Moldova, Rep. of 28 (1.4) 37 (1.4) i ' ' 53 (1.3) 51 (1.2) ' ' 20 (1.2) 12 (0.8) i ' '

Netherlands 5 (0.6) 14 (1.4) i 10 (1.0) i 23 (1.4) 50 (1.8) i 46 (2.4) i 71 (1.6) 37 (2.2) i 44 (2.9) h

Romania 40 (1.3) 33 (1.4) h 31 (1.2) h 33 (0.9) 53 (1.2) i 48 (1.2) i 28 (1.3) 14 (1.3) i 21 (1.0) h

Russian Federation 27 (1.1) 19 (1.4) h 16 (0.8) h 42 (1.1) 47 (1.2) i 45 (1.1) i 32 (1.5) 34 (1.7) 39 (1.3) i

Serbia 37 (1.3) ' ' ' ' 27 (0.8) ' ' ' ' 35 (1.3) ' ' ' '

Slovak Republic 25 (1.3) 18 (1.0) h 17 (1.1) h 39 (1.2) 53 (1.6) i 56 (1.2) i 36 (1.7) 29 (2.0) i 27 (1.4) h

Slovenia – – – – – – – – – – – – – – – – – –

Sweden r 19 (0.9) ' ' 22 (1.2) 52 (1.0) ' ' 56 (1.4) 29 (1.2) ' ' 23 (1.4) h

International Avg. 31 (0.3) 24 (0.4) h 18 (0.4) h 35 (0.3) 46 (0.5) i 47 (0.5) i 34 (0.3) 30 (0.6) i 35 (0.6)

Agree A Little

1999
Percent of
Students

1995
Percent of
Students

1999
Percent of
Students

1995
Percent of
Students

2003
Percent of
Students

Disagree

2003
Percent of
Students

1999
Percent of
Students

1995
Percent of
Students

2003
Percent of
Students

Countries

Agree A Lot

2003 significantly higherh

2003 significantly loweri

Background data provided by students.

Does not include students who report that they do not study the content area.

b Lebanon: Data in biology panel pertain to grade 8 life and earth sciences course.

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia, Latvia, 
Morocco, and Slovenia, and 1995 data are not shown for Israel, Italy, Latvia, and South Africa. Korea 
tested later in 2003 than in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania 
tested later in 1999 than in 2003 and 1995.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “x” indicates data 
are available for less than 50% of the students.

A diamond (') indicates the country did not participate in the assessment.
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CHAPTER 4: STUDENTS’ BACKGROUNDS AND ATTITUDES TOWARDS SCIENCE TIMSS2003

Grade88SCIENCE 

Chemistry

Armenia 36 (1.3) ' ' ' ' 27 (0.9) ' ' ' ' 37 (1.3) ' ' ' '

Belgium (Flemish) – – – – – – – – – – – – – – – – – –

Bulgaria 27 (1.6) 21 (1.0) h – – 31 (1.1) 38 (1.7) i – – 41 (1.9) 41 (2.0) – –

Cyprus 36 (0.8) – – – – 29 (0.8) – – – – 34 (0.8) – – – –

Estonia 17 (0.9) ' ' ' ' 31 (1.0) ' ' ' ' 53 (1.6) ' ' ' '

Hungary 13 (0.9) 7 (0.6) h 10 (0.9) h 25 (1.0) 28 (1.4) i 30 (1.4) i 63 (1.5) 64 (1.5) 60 (1.7)

Indonesia – – – – ' ' – – – – ' ' – – – – ' '

Latvia 23 (1.1) – – – – 36 (0.7) – – – – 41 (1.3) – – – –

Lebanon 51 (1.6) ' ' ' ' 29 (1.1) ' ' ' ' 20 (1.2) ' ' ' '

Lithuania 22 (1.2) 7 (0.7) h 12 (0.8) h 30 (1.0) 34 (1.3) i 40 (1.4) i 48 (1.4) 59 (1.4) i 48 (1.6)

Macedonia, Rep. of 43 (1.4) 32 (1.7) h ' ' 29 (0.9) 43 (1.1) i ' ' 28 (1.2) 25 (1.4) ' '

Moldova, Rep. of 22 (1.1) 23 (1.3) ' ' 46 (1.0) 47 (1.3) ' ' 33 (1.2) 30 (1.5) ' '

c Netherlands – – – – – – – – – – – – – – – – – –

Romania 19 (1.0) 18 (0.9) 23 (1.0) i 32 (1.2) 44 (1.3) i 47 (1.3) i 49 (1.6) 38 (1.5) h 30 (1.3) h

Russian Federation 27 (1.1) 17 (0.7) h 14 (0.8) h 37 (1.0) 42 (1.3) i 41 (1.1) i 36 (1.1) 41 (1.7) i 45 (1.4) i

Serbia 21 (1.2) ' ' ' ' 23 (0.8) ' ' ' ' 56 (1.5) ' ' ' '

Slovak Republic 22 (1.2) 16 (1.1) h 7 (0.6) h 35 (1.0) 47 (1.4) i 41 (1.4) i 43 (1.5) 37 (1.9) h 51 (1.6) i

Slovenia 16 (0.8) – – 15 (0.9) 32 (1.0) – – 38 (1.4) i 52 (1.3) – – 47 (1.7) h

Sweden r 15 (0.8) ' ' 20 (1.4) i 44 (1.1) ' ' 47 (1.6) i 42 (1.4) ' ' 33 (1.6) h

International Avg. 26 (0.3) 18 (0.4) h 15 (0.4) h 32 (0.2) 40 (0.5) i 41 (0.5) i 42 (0.3) 42 (0.6) 45 (0.6) i

Physics

Armenia 48 (1.3) ' ' ' ' 26 (0.9) ' ' ' ' 26 (1.0) ' ' ' '

Belgium (Flemish) x x x x x x x x x x x x x x x x x x

Bulgaria 31 (2.0) 29 (1.6) – – 35 (1.4) 39 (1.3) i – – 34 (2.0) 32 (1.8) – –

Cyprus 33 (1.0) – – – – 31 (0.7) – – – – 36 (0.9) – – – –

Estonia 11 (0.6) ' ' ' ' 30 (0.9) ' ' ' ' 59 (1.2) ' ' ' '

Hungary 15 (0.8) 9 (0.6) h 8 (0.6) h 27 (1.0) 30 (1.3) i 28 (1.3) 58 (1.3) 61 (1.5) 65 (1.6) i

Indonesia 21 (1.1) – – ' ' 61 (0.9) – – ' ' 19 (1.1) – – ' '

Latvia 19 (1.0) – – – – 38 (1.1) – – – – 44 (1.5) – – – –

Lebanon 44 (1.4) ' ' ' ' 32 (1.0) ' ' ' ' 25 (1.1) ' ' ' '

Lithuania 15 (0.8) 10 (0.8) h 12 (1.0) h 28 (1.0) 41 (1.4) i 37 (1.5) i 57 (1.5) 49 (1.6) h 51 (1.7) h

Macedonia, Rep. of 44 (1.5) 36 (1.4) h ' ' 29 (0.9) 40 (1.2) i ' ' 27 (1.3) 24 (1.2) ' '

Moldova, Rep. of 21 (1.0) 23 (1.3) ' ' 48 (1.1) 49 (1.3) ' ' 31 (1.1) 28 (1.5) ' '

c Netherlands 6 (0.7) 13 (1.1) i 13 (1.3) i 25 (1.4) 44 (1.6) i 45 (1.9) i 69 (1.9) 42 (1.9) h 42 (2.5) h

Romania 17 (0.9) 15 (0.9) 22 (1.1) i 32 (1.0) 44 (1.2) i 45 (1.2) i 51 (1.5) 41 (1.7) h 33 (1.6) h

Russian Federation 23 (1.0) 18 (0.9) h 18 (0.9) h 41 (0.9) 46 (1.1) i 42 (1.1) 36 (1.1) 36 (1.3) 40 (1.4) i

Serbia 19 (1.0) ' ' ' ' 24 (1.0) ' ' ' ' 57 (1.3) ' ' ' '

Slovak Republic 14 (0.7) 10 (0.7) h 10 (0.6) h 33 (1.2) 37 (1.2) i 41 (1.4) i 53 (1.4) 53 (1.5) 50 (1.7)

Slovenia 9 (0.7) – – 11 (0.7) 24 (1.1) – – 33 (1.5) i 66 (1.3) – – 56 (1.8) h

Sweden r 12 (0.8) ' ' 16 (1.1) i 40 (1.1) ' ' 44 (1.3) i 48 (1.4) ' ' 40 (1.8) h

International Avg. 22 (0.3) 23 (0.4) i 14 (0.3) h 33 (0.2) 40 (0.4) i 39 (0.5) i 44 (0.3) 37 (0.5) h 47 (0.6) i

2003
Percent of
Students

Disagree

2003
Percent of
Students

1999
Percent of
Students

1995
Percent of
Students

2003
Percent of
Students

Countries

Agree A Lot Agree A Little

1999
Percent of
Students

1995
Percent of
Students

1999
Percent of
Students

1995
Percent of
Students

2003 significantly higherh

2003 significantly loweri

Background data provided by students.

Does not include students who report that they do not study the content area.

c Netherlands: Data in physics panel pertain to grade 8 physics/chemistry course.

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia, Latvia, 
Morocco, and Slovenia, and 1995 data are not shown for Israel, Italy, Latvia, and South Africa. Korea 
tested later in 2003 than in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania 
tested later in 1999 than in 2003 and 1995.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “x” indicates data 
are available for less than 50% of the students.

A diamond (') indicates the country did not participate in the assessment.
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Grade
SCIENCE 
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44

Armenia 72 (1.4) ' ' 15 (0.7) ' ' 13 (1.0) ' '

Australia 64 (1.3) 39 (1.2) h 23 (0.9) 42 (1.0) i 14 (0.9) 19 (0.9) i

Belgium (Flemish) 31 (1.1) ' ' 38 (0.9) ' ' 31 (1.2) ' '

Chinese Taipei 49 (1.3) ' ' 29 (0.8) ' ' 21 (0.9) ' '

Cyprus 59 (1.2) 56 (1.5) 22 (0.7) 32 (1.3) i 19 (1.1) 12 (0.9) h

England 39 (1.4) 41 (1.1) 29 (1.1) 39 (1.1) i 32 (1.2) 21 (1.0) h

Hong Kong, SAR 50 (1.2) 43 (1.4) h 36 (0.9) 44 (1.3) i 14 (0.9) 13 (1.6)

Hungary 54 (1.2) 36 (1.3) h 26 (0.9) 41 (1.1) i 20 (0.9) 24 (1.4) i

Iran, Islamic Rep. of r 81 (1.3) 70 (1.4) h 11 (0.8) 22 (1.3) i 8 (0.8) 7 (0.8)

Italy 50 (1.0) – – 37 (0.9) – – 13 (0.8) – –

Japan 45 (1.2) 38 (1.1) h 36 (0.8) 50 (0.9) i 19 (1.0) 12 (0.8) h

Latvia 57 (1.5) – – 28 (1.0) – – 15 (1.0) – –

Lithuania 62 (1.2) ' ' 24 (0.9) ' ' 14 (0.8) ' '

Moldova, Rep. of 48 (1.2) ' ' 39 (1.2) ' ' 13 (0.8) ' '

Morocco 68 (1.6) ' ' 18 (1.1) ' ' 14 (1.0) ' '

Netherlands 40 (1.5) 29 (1.4) h 37 (1.1) 42 (1.3) i 23 (1.3) 29 (1.4) i

New Zealand 60 (1.0) 47 (1.4) h 26 (0.8) 36 (1.5) i 14 (0.7) 17 (1.1) i

Norway 53 (1.3) 42 (1.6) h 28 (1.0) 38 (1.2) i 19 (0.8) 20 (1.3)

Philippines 51 (1.6) ' ' 30 (1.0) ' ' 20 (1.2) ' '

Russian Federation 57 (1.2) ' ' 27 (1.0) ' ' 16 (0.9) ' '

Scotland 57 (1.6) – – 24 (1.1) – – 19 (1.0) – –

Singapore 51 (0.9) 41 (1.3) h 28 (0.6) 47 (1.1) i 21 (0.7) 12 (0.6) h

Slovenia 46 (1.3) 49 (1.5) 30 (1.2) 36 (1.2) i 23 (1.4) 15 (1.2) h

Tunisia 69 (1.7) ' ' 18 (1.5) ' ' 13 (0.8) ' '

United States 62 (0.9) 48 (1.0) h 21 (0.6) 35 (0.8) i 16 (0.7) 17 (0.9)

International Avg. 55 (0.3) 44 (0.4) h 27 (0.2) 39 (0.3) i 18 (0.2) 17 (0.3) h

Benchmarking Participants

Indiana State, US 60 (1.5) ' ' 25 (1.3) ' ' 15 (1.3) ' '

Ontario Province, Can. 55 (1.5) 38 (1.3) h 28 (1.1) 44 (1.0) i 18 (1.1) 19 (1.0)

Quebec Province, Can. 57 (1.2) 40 (3.2) h 28 (0.9) 40 (2.2) i 14 (0.8) 20 (3.4)

Countries 1995
Percent of
Students

1995
Percent of
Students

DisagreeAgree A LittleAgree A Lot

2003
Percent of
Students

2003
Percent of
Students

2003
Percent of
Students

1995
Percent of
Students

Background data provided by students.

Trend notes: Because of differences between 1995 and 2003 in population coverage, 1995 data are not 
shown for Italy and Latvia. 1995 data for New Zealand in this exhibit include students in English medium 
instruction only (>98% of the estimated population).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

 “r” indicates data are available for at least 70 but less than 85% of the students.

A diamond (') indicates the country did not participate in the assessment.
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or 1999 included Australia, Chile, Hong Kong SAR, Iran, Israel, Japan, 
Jordan, Korea, New Zealand, Norway, Scotland, Singapore, South 
Africa, Tunisia, the United States, Indiana, Ontario, and Quebec. A 
similar trend was apparent among separate-science countries in biology, 
earth science, and chemistry, with greater percentages of students in 
2003 than in 1995 or 1999 agreeing a lot that they enjoy learning the 
subject. For physics, the percentage of students in this category in 2003 
was greater than in 1995 but slightly less than in 1999. 

At fourth grade, the average percentage of students agreeing 
a lot that they enjoy learning science increased from 44 percent in 
1995 to 55 percent in 2003. Participants showing a signifi cant increase 
included Australia, Hong Kong SAR, Hungary, Iran, Japan, the Neth-
erlands, New Zealand, Norway, Singapore, the United States, Ontario, 
and Quebec. 
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Chapter 5
The Science Curriculum
The fi rst part of Chapter 5 presents information about the curricular 
goals in the TIMSS 2003 countries, referred to as the intended curricu-
lum. Information is provided about the science subjects offered in each 
country, whether the participating countries have national curricula 
and public examinations in science, how the curriculum is supported 
and monitored within each country, whether countries differentiate the 
curricula for students with different levels of ability, and the approaches 
and processes that are emphasized in the intended curriculum. The 
second part of the chapter presents data about the coverage of the 
TIMSS science topics in the intended curriculum for each country, as 
well as teachers’ reports about the science topics actually taught to their 
students, also known as the implemented curriculum.

In comparing achievement across countries, it is important 
to consider differences in students’ curricular experiences and how 
they may affect the science they have studied. Students’ opportu-
nity to learn the content, skills, and processes tested in the TIMSS 
2003 science assessment depends to a large degree on the curricular 
goals and intentions inherent in each country’s policies for science 
education. Just as important as what students are expected to learn, 
however, is what their teachers choose to teach them. The lessons 
provided by the teacher ultimately determine the science students 
are taught.
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This chapter presents information about the curricular goals 
in science in the TIMSS 2003 countries and teachers’ reports about 
the science content studied. Teachers’ instructional programs for their 
classes are usually guided by an “offi cial curriculum” that describes the 
science education that should be provided. The offi cial curriculum can 
be communicated by means of documents or statements of various 
types (often called guides, guidelines, or frameworks) prepared by the 
education ministry or by national or regional education departments. 
These documents or statements, together with supporting material such 
as instructional guides or mandated textbooks, are referred to as the 
intended curriculum. To collect information about the intended science 
curriculum in each of the TIMSS 2003 countries, the National Research 
Coordinators (NRCs) responsible for implementing the study completed 
curriculum questionnaires, often with the assistance of curriculum spe-
cialists, and responded to follow-up queries. 

In many cases, teachers need to interpret and adapt the intended 
curriculum according to their perceptions of the needs, abilities, and 
interests of their students, and this evolves into the implemented cur-
riculum. Research has shown that the implemented curriculum, even 
in highly regulated educational systems, is not identical to the intended 
curriculum. To collect data about the implemented curriculum, the 
science teachers of the students tested in TIMSS 2003 completed ques-
tionnaires about whether the students had been taught the various 
science topics included in the assessment.

Which Science Subjects Are Offered Up To and Including 
Eighth Grade?

One of the primary differences among science curricula of the TIMSS 
2003 countries in eighth and earlier grades is that the sciences are 
taught as separate subjects in some countries and integrated to form a 
general science course in others. Exhibit 5.1 shows how science instruc-
tion is organized in these grades in the TIMSS countries. By the eighth 
grade, most of the continental European countries, as well as Chinese 
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Taipei, Indonesia, Lebanon, Morocco, and the Philippines, were teach-
ing some or all of biology, chemistry, physics, and earth science as 
separate subjects (in some cases chemistry and physics or biology and 
earth science are combined), although not necessarily contemporane-
ously. Elsewhere, the common practice was to integrate the sciences 
into a general science curriculum. 
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TIMSS2003

Grade88SCIENCE 

Countries Separate Science
Courses Offered Science Subjects and Grades Taught

Armenia k Biology 8; Chemistry 8; Physics 8; Earth Science 8

Australia j General/integrated science

Bahrain j General/integrated science

Belgium (Flemish) k Biology 8; Physics 8; Earth Science 8

Botswana j General/integrated science

Bulgaria k Biology 6,7,8; Chemistry 7,8; Physics 7,8;  Earth Science 8

Chile j General/integrated science

Chinese Taipei k Biology 7; Physics/Chemistry 8

Cyprus k Biology 7; Chemisty 8; Physics 8; Geography 8

Egypt j General/integrated science

England j General/integrated science

Estonia k Biology 7,8; Geography 7,8; Chemistry 8; Physics 8

Ghana j General/integrated science

Hong Kong, SAR j General/integrated science

Hungary k Biology 7,8; Chemistry 7,8; Physics 7,8; Earth Science 7,8

Indonesia k Biology 7,8; Physics, 7,8

Iran, Islamic Rep. of j General/integrated science

Israel j General/integrated science

Italy j General/integrated science

Japan j General/integrated science

Jordan j General/integrated science

Korea, Rep. of j General/integrated science

Latvia k Biology 6-8; Chemistry 8; Physics 8

Lebanon k Life and Earth Sciences 7,8; Chemistry 7,8; Physics 7,8

Lithuania k Integrated science "Nature and man" 5,6; Geography 6,7,8; Biology 7,8;
Physics 7,8; Chemistry 8

Macedonia, Rep. of k Natural Science 1-4; Biology 5-8; Geography 5-8; Chemistry 7,8; Physics
7,8

Malaysia j General/integrated science

Moldova, Rep. of k Biology 5-8; Geography 5-8; Physics 6-8; Chemistry 7,8

Morocco k Biology 8; Chemistry 8; Physics 8; Earth Science 8

Netherlands k General/integrated science K-6; Biology 7,8; Physics/Chemistry 7,8;
Geography 7,8

New Zealand j General/integrated science

Norway j General/integrated science

Palestinian Nat'l Auth. j General/integrated science

Philippines k Integrated science 7; Biology 8

Romania k Geography 4-8; Biology 5-8; Physics 6-8; Chemistry 7,8

Russian Federation k Biology 6,7,8; Geography 6,7,8; Physics 7,8; Chemistry 8

Saudi Arabia j General/integrated science

Scotland j General/integrated science

Serbia k Biology 5-8; Geography 5-8; Physics 6-8; Chemistry 7,8

Singapore j General/integrated science

Slovak Republic k Biology and Environmental Science 5-8; Earth Science 5-8; Physics 6-8;
Chemistry 8

Slovenia k General Science and Technology 7; Biology 8; Chemistry 8; Physics 8

South Africa j General/integrated science

Sweden k Integrated Science Studies K-6; either Integrated Natural Science 7,8 or
Biology 7,8; Chemistry 7,8; Physics 7,8; Social Science/Geography 7,8

Syrian Arab Republic k Biology 7,8; Chemistry 7,8; Physics 7,8

Tunisia j General/integrated science

United States j Varies by state; usually general/integrated science

Benchmarking Participants
Basque Country, Spain j General/integrated science

Indiana State, US j General/integrated science

Ontario Province, Can. j General/integrated science

Quebec Province, Can. j General/integrated science

Country reported Yes
for the particular option

k

j
Country reported No
for the particular option

Exhibit 5.1:  Science Subjects Offered Up To and Including Eighth Grade

Background data provided by National Research Coordinators.
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Which Countries Have a National Curriculum and Public 
Examinations in Science?

A common feature of many countries’ educational systems is that cur-
ricular decisions are made at the national level, with the ministry of 
education (or highest authority in the system) being primarily respon-
sible for the major decisions governing the direction of education. 
Some countries, on the other hand, have less centralized systems, with 
such decisions made at the regional or local level. Centralized decision 
making can add coherence and uniformity to curriculum coverage, 
whereas less centralized decision making may give a school or teacher 
more fl exibility in tailoring instruction to the needs of students.

Exhibit 5.2 shows that, of the 47 countries that participated in 
TIMSS 2003 at the eighth grade,1 all but 3 reported that the specifi ca-
tions for students’ curricular goals in science at this level were devel-
oped as national curricula. In Australia and the United States, curricula 
were determined at the state level. In Belgium (Flemish), although 
there was no national curriculum, there were offi cially defi ned fi nal 
attainment levels, and school boards developed their own curricula 
based on these. Among benchmarking participants, the US state of 
Indiana and the Canadian provinces of Ontario and Quebec had 
system-wide curricula determined at the state and provincial level, 
respectively, while in the Basque Country of Spain, 55 percent of the 
curriculum was determined at the national level and 45 percent at the 
community level.

In the recent past, it has become common for countries’ 
intended curricula to be updated regularly. At the time of the TIMSS 
2003 testing, the offi cial eighth-grade science curriculum in 27 of the 
participants had been in place for fi ve years or less, and more than half 
of those were in revision. Of the 24 participants with an eighth-grade 
science curriculum of more than fi ve years standing, 18 were revising 
it at the time of the assessment. For Australia and the United States, 
with less centralized educational systems, curriculum renewal varied 
by state and was generally an ongoing process.

1 Curriculum data are presented for the Syrian Arab Republic at the eighth grade, and for Yemen at the fourth grade, because these data are 
not dependent upon the countries’ samples.
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At the fourth grade, Exhibit 5.2 shows that of the 26 coun-
tries that participated in TIMSS 2003 at this level, all but 3 reported 
having national curricula in fourth-grade science. Similar to the 
eighth grade, fourth-grade science curricula in Australia and the 
United States were determined at the state level, and school boards 
in Belgium (Flemish) developed their own curricula based on offi -
cially defi ned fi nal attainment levels. Among benchmarkers, Indiana, 
Ontario, and Quebec had system-wide curricula determined at the 
state or provincial level, respectively.

At the time of the TIMSS 2003 assessment, the offi cial fourth-
grade science curriculum had been in place for fi ve years or less in 20 of 
the participants, and nearly half of those were in revision. Of the nine 
participating entities with a fourth-grade science curriculum of more 
than fi ve years standing, fi ve were revising it at the time of the assess-
ment. As at the eighth grade, curriculum renewal in Australia and the 
United States varied by state and was generally an ongoing process.

Public examinations with consequences for individual students 
are another common feature of many countries’ educational systems. 
Although public examinations can provide information of interest to 
national and regional policymakers, their main purpose is to make 
decisions about individual students, such as promotion from one grade 
to another, entry to a higher school system, or graduation from second-
ary school. Among all TIMSS 2003 participants, 39 countries and one 
benchmarking entity reported having public examinations in science at 
one or more grades. Grade 12 was the most prevalent, with 33 coun-
tries giving students public examinations in science at this level.
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Grade
SCIENCE 
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Countries National
Curriculum

Year Curriculum
Introduced

Curriculum
Under Revision

Public Exams with
Consequences
for Individual

Students

Grades Tested in
Public Exams

Armenia k 2000 j k 10
Australia j Varies by state;

generally ongoing
process

k k 12

Bahrain k 2001 k k 9,10,11,12

1 Belgium (Flemish) j 1997 j j -
Botswana k 1996 k k 7,10,12
Bulgaria k 1997 k k 12
Chile k 2002 k k 12
Chinese Taipei k 1997 k k 9,12

Cyprus k 1990 k k 12
Egypt k 2002 k k 5,8,10,11
England k 2000 j k 10,11,12
Estonia k 1997, revised 2002 k k 9,12

Ghana k 1987, revised 2001 j k 9
Hong Kong, SAR k 2000 j k Biology 11,13; Chemistry 11,13; Physics

11,13; Human Biology 11,13

Hungary k 2000 j k 12
Indonesia k 1994 k k 6,9,12
Iran, Islamic Rep. of k 2002 j k 5,8,11,12
Israel k 1998 j k 11,12

2 Italy k 1979, revised 2002 j k 5,8,13
Japan k 2002 j j -
Jordan k 1994 k k 12
Korea, Rep. of k 2002 j k 9,12
Latvia k 1997 and 2001 k k 6,9,12
Lebanon k 1999 k j -
Lithuania k 1997, revised 2003 k k Biology 12; Chemistry 12; Physics 12;

Geography 12

Macedonia, Rep. of k 1994 j k 12
Malaysia k 1990 k k 6,9,11,13
Moldova, Rep. of k 2003-2004 j k 9,11,12
Morocco k 1992-1993 k k 12
Netherlands k 1998 k k 10,11,12
New Zealand k 1995 k k 10,11,12
Norway k 1997 j j -
Palestinian Nat'l Auth. k 2002-2003 k k 12
Philippines k 2002 j k 4,8
Romania k 1999 k k 12
Russian Federation k 1998 k k By choice: Biology 9,11; Chemistry 9,11;

Physics 9,11; Geography 9,11

Saudi Arabia k 1999 k k 12
Scotland k 2000 j k 10,11,12
Serbia k 1984-1985 k j -

Singapore k 2001 k k 6,10,12
Slovak Republic k 1999 k j -
Slovenia k 1999 for sample of

schools; 2003 for all
schools

k j -

South Africa k 2001 (introduced in
1998 for prior

grades)

k k 12

Sweden k 1994, revised 2000 j j -
Syrian Arab Republic k 1987 for Physics and

Chemistry; 2003 for
Biology

j k 9

Tunisia k 2000 k k 9,12
United States j Varies by state;

generally ongoing
process

k j -

Benchmarking Participants
Basque Country, Spain k 1992 k j -
Indiana State, US k 2000 j j -
Ontario Province, Can. k 1998 j k 3,6,9
Quebec Province, Can. k 1987 k j -

Country
reported
Yes for the
particular
option

k

j
Country
reported
No for the
particular
option

Background data provided by National Research Coordinators.

1 Belgium (Flemish): Although there is no national curriculum there are offi cially defi ned fi nal attain-
ment levels (comparable to educational standards); based on the fi nal attainment levels, school 
boards develop their own curricula.

2 Italy: Beginning with the 2004-05 academic year, students in grade 5 will not be tested in public 
examinations.

A dash (–) indicates comparable data are not available. 

88Exhibit 5.2:  Intended Science Curriculum
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TIMSS2003

Grade88SCIENCE 

Countries National
Curriculum

Year Curriculum
Introduced

Curriculum
Under Revision

Public Exams with
Consequences
for Individual

Students

Grades Tested in
Public Exams

Armenia k 2000 j k 10
Australia j Varies by state;

generally ongoing
process

k k 12

1 Belgium (Flemish) j 2001-2002 j j -
Chinese Taipei k 2002 k k 9,12
Cyprus k 1996 j k 12
England k 2000 j k 10,11,12
Hong Kong, SAR k 1996 k k Biology 11,13; Chemistry 11,13;

Physics 11,13; Human Biology 11,13

Hungary k 2000 j k 12
Iran, Islamic Rep. of k 1997 k k 5,8,11,12

2 Italy k 1985, revised 2002 k k 5,8,13
Japan k 2002 j j -
Latvia k 2001 j k 6,9,12
Lithuania k 1997, revised 2003 k k Biology 12; Chemistry 12;

Physics 12;  Geography 12

Moldova, Rep. of k 1999-2000 j k 9,11,12
Morocco k 2002-2003 j k 12
Netherlands k 1998 k k 10,11,12
New Zealand k 1995 k k 10,11,12
Norway k 1997 j j -

Philippines k 2002-2003 k j -
Russian Federation k 1998 k k By choice: Biology 9,11; Chemistry 9,11;

Physics 9,11; Geography 9,11

Scotland k 2000 j k 10,11,12
Singapore k 2002 k k 6,10,12
Slovenia k 1999 for sample of

schools; 2003 for all
schools

k j -

Tunisia k 2000 k k 9,12
United States j Varies by state;

generally ongoing
process

k j -

Yemen k 2000-2001 k k 9,12

Benchmarking Participants
Indiana State, US k 2000 j j -
Ontario Province, Can. k 1998 j k 3,6,9
Quebec Province, Can. k 2001 j j -

Country
reported
Yes for the
particular
option

k

j
Country
reported
No for the
particular
option

Exhibit 5.2:  Intended Science Curriculum

Background data provided by National Research Coordinators.

1 Belgium (Flemish): Although there is no national curriculum there are offi cially defi ned fi nal attain-
ment levels (comparable to educational standards); based on the fi nal attainment levels, school 
boards develop their own curricula.

2 Italy: Beginning with the 2004-05 academic year, students in grade 5 will not be tested in public 
examinations.

A dash (–) indicates comparable data are not available. 
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How Do Countries Support and Monitor 
Curriculum Implementation?

Education systems use different ways to achieve the best match between 
the intended and the implemented curriculum. The use of public exam-
inations as a mechanism to support and monitor implementation of 
the intended curriculum is prevalent among many countries, as noted 
above. Another way to help ensure alignment is to develop instruc-
tional materials, such as textbooks, instructional guides, and minis-
try notes, tailored to the curriculum. In addition, countries can also 
monitor curriculum implementation by means of national assessments 
based on student samples, and by systems of school inspection or audit. 
The different methods used by the TIMSS 2003 countries are shown in 
Exhibit 5.3, fi rst for countries that participated at the eighth grade and 
then for those at the fourth grade. 

Of the methods for supporting and monitoring curriculum 
implementation shown in Exhibit 5.3, at the eighth grade, 11 par-
ticipants reported using all 7, and an additional 25 used 5 or 6. The 
most widely used methods were instructional or pedagogical guides 
(47 participants) and ministry notes and directives (40 participants). 
Also commonly used were a system of school inspection or audit (38 
participants), mandated or recommended textbooks (38 participants), 
curricular evaluation during or after implementation (35 participants), 
and the use of specifi cally developed or recommended instructional 
activities (33 participants). The least widely used method was national 
assessments based on student samples (21 participants).

At the fourth grade, three participants reported using all seven 
methods shown in Exhibit 5.3 to support and monitor curriculum 
implementation, and 21 participants used fi ve or six. The most widely 
used methods were instructional or pedagogical guides (28 partici-
pants), ministry notes and directives (23 participants), and specifi cally 
developed or recommended instructional activities (23 participants). 
The use of curriculum evaluation during or after implementation as a 
means of monitoring the fourth-grade science curriculum was reported 
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by 22 participants. A system of school inspection or audit was used 
by 21 participants and mandated or recommended textbooks also 
by 21 participants. Similar to the eighth grade, the least widely used 
method at the fourth grade was national assessment based on student 
samples (10 participants).

An additional method countries often use to support curriculum 
implementation is to provide science teachers with specifi c preparation 
in how to teach the intended curriculum as part of their pre-service 
and/or in-service education. These data are given in Exhibit 6.5 of the 
next chapter.
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Grade
SCIENCE 
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Countries

Armenia k k k j k j j

Australia j k k k k j j

Bahrain k k k k k j j

Belgium (Flemish) j k k k k j k

Botswana k k k k k j k

Bulgaria k k k j j j k

Chile k k k k k k j

Chinese Taipei k k k j k j k

Cyprus k k k j j j k

Egypt k k k k k k k

England j k k k k j k

Estonia k j k k k k k

Ghana k k j k k k k

Hong Kong, SAR k k k j k j k

Hungary k k k k j j j

Indonesia k k k k k k k

Iran, Islamic Rep. of k k k k k j k

Israel k k k k k k k

Italy j k k k j k k

Japan k k k k k k k

Jordan k k k k k k k

Korea, Rep. of k k k j j k k

Latvia k j k k k j k

Lebanon j k k k k j k

Lithuania k k k k k k k

Macedonia, Rep. of k k j j k k k

Malaysia k k k k k k k

Moldova, Rep. of k k k k k k k

Morocco k k k j k j k

Netherlands j k k k j j k

New Zealand j j j k j j k

Norway k k j k k k j

Palestinian Nat'l Auth. j k k k k k k

Philippines k k k k k k k

Romania k k k j k j k

Russian Federation k k k k k j k

Saudi Arabia k k k k k j k

Scotland j k j k k k k

Serbia k k k k k k k

Singapore k k j j j j j

Slovak Republic k k j j j j k

Slovenia k k k k k j j

South Africa j k k j j j j

Sweden j k j j j j k

Syrian Arab Republic - - - - - - -

Tunisia k k k j j j k

United States k k j k k k j

Benchmarking Participants
Basque Country, Spain j k k j j k k

Indiana State, US k k j j k j k

Ontario Province, Can. k k k k k j j

Quebec Province, Can. k k k j k j j

Country reported Yes
for the particular optionk

Country reported No
for the particular optionj
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Exhibit 5.3:  
  

Methods Used to Support or Monitor Implementation of the Intended 
Science Curriculum

Background data provided by National Research Coordinators. A dash (–) indicates comparable data are not available. 
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Grade
SCIENCE 

Countries

Armenia k k k k k j j

Australia j k k k k k k

Belgium (Flemish) j k k k k j k

Chinese Taipei k k k j k j k

Cyprus k k k k k j k

England j k k k k j k

Hong Kong, SAR k k k j k j k

Hungary j k k k j j j

Iran, Islamic Rep. of k k k k k j k

Italy j k k k j k k

Japan k k k k k k k

Latvia k j k k k j k

Lithuania k k k k j k k

Moldova, Rep. of k k k k k k k

Morocco k k k j k j k

Netherlands j k j j j k j

New Zealand j k j k k j k

Norway k k j k j k j

Philippines k k k k k k k

Russian Federation k k k k k j k

Scotland j k j k k k k

Singapore k k k k k j k

Slovenia k k k k k j j

Tunisia k k k j k j k

United States k k j k k k j

Yemen k k k k j j k

Benchmarking Participants
Indiana State, US k k j j k j k

Ontario Province, Can. k k k k k j j

Quebec Province, Can. k k k k k j j

Country reported Yes
for the particular optionk

Country reported No
for the particular optionj
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Background data provided by National Research Coordinators.

44Methods Used to Support or Monitor Implementation of the Intended 
Science Curriculum

Exhibit 5.3: 
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How Much Instructional Time is Intended for Science?

Many countries designate in their intended curriculum the percentage 
of total instructional time that should be devoted to science and other 
subjects at different grade levels. The percentage of instructional time 
designated for science in the intended curriculum for grades 2, 4, 6, 
and 8 is shown in Exhibit 5.4 for all TIMSS 2003 participants.2 These 
data provide a good estimate of students’ intended instructional time 
for science across the primary and middle school years. The general 
pattern across countries shows that the percentage of time increases 
or remains the same from grade 2 to grade 4, from grade 4 to grade 6, 
and from grade 6 to grade 8, with the largest increase usually between 
grades 6 and 8. Interestingly, the reverse pattern holds for mathemat-
ics, with proportionally less instructional time designated at the higher 
than at the lower grades.3 Where decreases occurred in the percent-
age of instructional time designated for science, they generally were 
between grades 2 and 4. Not all countries conformed to this general 
pattern, however. The percentage of total instructional time specifi ed 
for science ranged from 4 to 20 percent at second grade, from 4 to 28 
percent at fourth grade, from 5 to 28 percent at sixth grade, and from 
7 to 32 percent at eighth grade. Schools’ and teachers’ reports of the 
percentage of instructional time actually devoted to science at grades 
4 and 8, shown in Exhibit 7.3, generally correspond with the intended 
percentages reported in Exhibit 5.4, although slightly more so at eighth 
grade than at fourth grade. 

2 Some of the countries that teach science as separate subjects at eighth grade provided the percentages individually for each subject, rather 
than as a total.

3 Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., and Chrostowski, S.J., (2004), TIMSS 2003 International Mathematics Report: Findings from IEA’s 
Trends in International Mathematics and Science Study at the Eighth and Fourth Grades, Chestnut Hill, MA: Boston College.
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TIMSS2003

Grade88SCIENCE Exhibit 5.4:  

Countries

Armenia

Australia

Bahrain

Belgium (Flemish)

Botswana

Bulgaria

Chile

Chinese Taipei

Cyprus

Egypt

England

Estonia

Ghana

Hong Kong, SAR

Hungary

Indonesia

Iran, Islamic Rep. of

Israel

Italy

Japan

Jordan

Korea, Rep. of

Latvia

Lebanon

Lithuania

Macedonia, Rep. of

Malaysia

Moldova, Rep. of

Morocco

Netherlands

New Zealand

Norway

Palestinian Nat'l Auth.

Philippines

I hour per week

10

10

8

6

10

12

5

9

9

13

5

9

20

11

10

15

10

12

10.3

7

15

20

10

13

4

6

5

10

j

j

j

j

5 hours per week

10

15

10

12

10

12

5

11

8

13

5

8

20

14.3

-

20

10

12

9.3

6

15

10

6.5

13

14

6

8

14

j

j

j

j

-

5

12

5

8

12

5

-

-

-

5

5

-

11

-

10

10

-

8

-

20

-

- -

-

4.3

6

5

13

j

j

j

j

j

j

j

Biology, Chemistry,
Physics, Earth Science
2 hours each per week

13

13
Biology 5.8;

Chemistry 5.8;
Physics 5.8; Earth

Science 5.8
7

Physics/Chemistry 12

Chemistry 2.8;
Physics 5.7; Earth

Science 5.7

11

Biology 5.2;
Chemistry 6.25;

Physics 6.25;
Geography 5.2

10

10-15
Biology 5.4;

Chemistry 5.5;
Physics 5.4;

Earth Science 5.4
Biology 7.5; Physics 7.5

14.3

10.3

20

11

15

11.8

17
Life and Earth

Sciences 5;
Chemistry 5;

Physics 5

Biology 4; Chemistry 8;
Physics 8; Geography 8

Biology 7.6;
Chemistry 7.6;

Physics 7.6;
Geography 7.6

13

25

14

Biology 6;
Physics/Chemistry 6;

Geography 3

10
Environment and

Hygiene 5.6;
Technology and

Applied Sciences 5.6

j

j

j

j

Biology 20

Grade 2 Grade 4 Grade 6 Grade 8

j
Country reported that
the national curriculum
does not specify the
percentage of total
instructional time
intended for science

Percentage of Total Instructional Time Intended for Science

Background data provided by National Research Coordinators. A dash (–) indicates comparable data are not available. 
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44Exhibit 5.4:  

Countries

Romania

Russian Federation

Saudi Arabia

Scotland

Serbia

Singapore

Slovak Republic

Slovenia

South Africa

1 Sweden

Syrian Arab Republic

Tunisia

United States

Yemen

Benchmarking Participants
Basque Country, Spain

Indiana State, US

Ontario Province, Can.

5-9

5

7

5

10

8

Biology and Env.
Science 7.1; Chemistry
7.1; Physics 7.1; Earth

Science 7.1

13

15

12

15

5

j

-

5

180 min/wk

j

12-14

14

10

5

24

10

Biology and Env.
Science 7.1; Chemistry
7.1; Physics 7.1; Earth

Science 7.1

6

15

12

15

7

j

-

- -

5

180 min/wk

j

Quebec Province, Can.

-

5

7

5

-

-

-

9

-

-

-

10

j

6.8

-

150 min/wk

j

j

Biology 3-7;
Chemistry 7;

Physics 7;
Geography 7
Biology 6.25;

Chemistry 6.25;
Physics 6.25;

Geography 6.25
12

10

Biology 8; Chemistry 8;
Physics 8; Geography 8

14
Biology and

Env. Science 7.1;
Chemistry 7.1;

Physics 7.1;
Earth Science 7.1

Biology 5; Chemistry 7;
Physics 7

15

12

20

8

j

-

6.6

200 min/wk

j

11

Grade 2 Grade 4 Grade 6 Grade 8

j
Country reported that
the national curriculum
does not specify the
percentage of total
instructional time
intended for science

Percentage of Total Instructional Time Intended for Science

Background data provided by National Research Coordinators. 

1 Sweden: Figure shown represents an average across the nine years of compulsory school.

A dash (–) indicates comparable data are not available. 
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Do Countries Differentiate the Intended Science Curriculum for 
Students with Different Levels of Ability?

The challenge of maximizing opportunity to learn for students with 
widely varying abilities is met differently in different countries. Exhibit 
5.5 indicates how countries addressed this issue in organizing the 
intended science curriculum, fi rst for countries that participated at the 
eighth grade and then for those at the fourth grade.

The most common approach at the eighth grade, reported 
by 39 participants, was to have the same intended curriculum for 
all students with no grouping of students. Nine countries reported 
having one curriculum for all students, but at different diffi culty 
levels for groups of students with different ability levels. Four coun-
tries – Belgium (Flemish), the Netherlands, the Russian Federation, 
and Singapore – had different curricula for different groups of stu-
dents according to their ability level. 

At the fourth grade, all participants reported having just one 
science curriculum for all students, and in most cases with no group-
ing by ability level. Five countries, Australia, England, New Zealand, 
Scotland, and the United States, had just one curriculum for all stu-
dents, but provide different levels of diffi culty for students of differing 
ability levels. 
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Grade
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Countries
One Curriculum
for All Students

with No Grouping

One Curriculum
for All Students,

but Different
Groups of Students

Have Different
Difficulty Levels

Different Curricula
for Different Groups

of Students According
to Ability Level

Armenia k j j

Australia j k j

Bahrain k j j

Belgium (Flemish) j k j

Botswana k j j

Bulgaria k j j

Chile k j j

Chinese Taipei k j j

Cyprus k j j

Egypt k j j

England j k j

Estonia k j j

Ghana k j j

Hong Kong, SAR j k j

Hungary k j j

Indonesia k j j

Iran, Islamic Rep. of k j j

Israel j k j

Italy k j j

Japan k j j

Jordan k j j

Korea, Rep. of k j j

Latvia k j j

Lebanon k j j

Lithuania k j j

Macedonia, Rep. of k j j

Malaysia k j j

Moldova, Rep. of k j j

Morocco k j j

Netherlands j j k

New Zealand j k j

Norway k j j

Palestinian Nat'l Auth. k j j

Philippines j k j

Romania k j j

Russian Federation k j j

Saudi Arabia k j j

Scotland j k j

Serbia j k j

Singapore j j k

Slovak Republic k j j

Slovenia k j j

South Africa k j j

Sweden k j j

Syrian Arab Republic k j j

Tunisia k j j

United States j k j

Benchmarking Participants
Basque Country, Spain k j j

Indiana State, US k j j

Ontario Province, Can. k j j

Quebec Province, Can. k j j

Country reported Yes for
the particular optionk

Country reported No for
the particular optionj

Background data provided by National Research Coordinators.

88Exhibit 5.5: The Way the Intended Science Curriculum Addresses the Issue of Students 
with Different Levels of Ability
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Grade
SCIENCE 

Countries
One Curriculum
for All Students

with No Grouping

One Curriculum
for All Students,

but Different
Groups of Students

Have Different
Difficulty Levels

Different Curricula
for Different Groups

of Students According
to Ability Level

Armenia k j j

Australia j k j

Belgium (Flemish) k j j

Chinese Taipei k j j

Cyprus k j j

England j k j

Hong Kong, SAR k j j

Hungary k j j

Iran, Islamic Rep. of k j j

Italy k j j

Japan k j j

Latvia k j j

Lithuania k j j

Moldova, Rep. of k j j

Morocco k j j

Netherlands k j j

New Zealand j k j

Norway k j j

Philippines k j j

Russian Federation k j j

Scotland j k j

Singapore k j j

Slovenia k j j

Tunisia k j j

United States j k j

Yemen k j j

Benchmarking Participants
Indiana State, US k j j

Ontario Province, Can. k j j

Quebec Province, Can. k j j

Country reported Yes for
the particular optionk

Country reported No for
the particular optionj

Background data provided by National Research Coordinators. 

44The Way the Intended Science Curriculum Addresses the Issue of Students 
with Different Levels of Ability

Exhibit 5.5:  
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What Approaches and Processes Do Countries Emphasize in their 
Intended Science Curriculum?

Exhibit 5.6 indicates the relative emphasis given to various aspects of 
science instruction in the intended curriculum of participating coun-
tries, for both eighth and fourth grade. At the eighth grade, “a lot 
of emphasis” was most commonly placed on understanding science 
concepts (34 participants) and knowing basic science facts (35 partici-
pants). Considerable emphasis also was placed on writing explanations 
about what was observed and why it happened (20 participants). 

Less emphasis was placed internationally on experimental work, 
with conducting experiments or investigations emphasized a lot in the 
curricula of 16 participants, formulating hypotheses or predictions to 
be tested in the curricula of 12 participants, and designing and planning 
experiments or investigations in the curricula of 9 participants.

Understanding human impact on the environment was given 
a lot of emphasis in the intended eighth-grade curriculum of 16 par-
ticipants, and learning about technology and its impact on society in 
that of 9 participants. Learning about the nature of science and inquiry 
received a lot of emphasis in 10 participating entities.

Relative to the other approaches and processes, participants 
reported placing less emphasis on integrating science with other sub-
jects and incorporating the experiences of different ethnic/cultural 
groups. Only four participants (Botswana, Israel, Italy, and South 
Africa) reported placing a lot of emphasis on integrating science, and 
just two countries – South Africa and Sweden – reported placing a lot of 
emphasis on the multicultural approach in the intended curriculum. 

In the intended science curriculum at the fourth grade, most 
emphasis was placed on understanding science concepts (15 partici-
pants emphasized a lot), knowing basic science facts (13 participants), 
and writing explanations about what was observed and why it hap-
pened (13 participants). Conducting experiments or investigations 
was given a lot of emphasis in 11 participating entities. Designing and 
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TIMSS2003

Grade88SCIENCE Exhibit 5.6:  

Countries

Knowing
Basic

Science
Facts

Understanding
Science

Concepts

Writing
Explanations
About What

Was Observed
and Why it
Happened

Formulating
Hypotheses

or Predictions
To Be Tested

Designing and
Planning

Experiments
or Investigations

Conducting
Experiments

or Investigations

Armenia k p p n n n

Australia k k k p p k

Bahrain k k k k p k

Belgium (Flemish) k p p n n n

Botswana k k n n p p

Bulgaria p n p n p n

Chile k k p p n k

Chinese Taipei k k p n n n

Cyprus k p p p n p

Egypt k k k k k k

England k k p p k k

Estonia k p p n n p

Ghana k k k p p p

Hong Kong, SAR k k p p p p

Hungary k p n n n n

Indonesia p p p n p p

Iran, Islamic Rep. of p p k p p p

Israel p k p p p p

Italy k k k k k k

Japan k k k k k k

Jordan k k p p n k

Korea, Rep. of k k k p p p

Latvia p p p n n p

Lebanon p p p n p p

Lithuania k k p p p p

Macedonia, Rep. of p k n n n p

Malaysia k k p p p p

Moldova, Rep. of k p p p p p

Morocco p k p p p n

Netherlands p p p p p p

New Zealand p k k k k k

Norway p p p n p k

Palestinian Nat'l Auth. p k p n p p

Philippines p k k k p p

Romania k k p p n p

Russian Federation k k p n n p

Saudi Arabia k k k p p k

Scotland k k k p p p

Serbia k k n n n n

Singapore k k k n p k

Slovak Republic k k k k p p

Slovenia n k k n p p

South Africa p p n n p p

Sweden k k p k k k

Syrian Arab Republic k p k n j j

Tunisia p p p p n n

United States k k k k k k

Benchmarking Participants
Basque Country, Spain k k p n n n

Indiana State, US k k k k k p

Ontario Province, Can. p k k k k k

Quebec Province, Can. k k k k p k

A Lot of Emphasis
k

Some Emphasis
p

Very Little Emphasis
n

No Emphasis
j

Emphasis on Approaches and Processes in the Intended Science Curriculum

Background data provided by National Research Coordinators.
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 197

Countries

Learning
About

the Nature
of Science

and Inquiry

Integrating
Science

with Other
Subjects

Learning About
Technology

and its Impact
on Society

Understanding
Human

Impact on the
Environment

Incorporating
the

Experiences
of Different

Ethnic/Cultural
Groups

Armenia p j n p n

Australia p n p p n

Bahrain p p k n j

Belgium (Flemish) n n p p j

Botswana p k p p j

Bulgaria k p n n j

Chile n n k k j

Chinese Taipei n n n k j

Cyprus n j p n j

Egypt k p p k n

England p n p p n

Estonia p p n p n

Ghana k p n p n

Hong Kong, SAR p p p p n

Hungary n j n n j

Indonesia p n p k j

Iran, Islamic Rep. of p p p p j

Israel k k p k n

Italy p k k k j

Japan k p p p j

Jordan p n p p j

Korea, Rep. of n n p p j

Latvia p p p p j

Lebanon k n p n n

Lithuania p p p k n

Macedonia, Rep. of n p n p n

Malaysia p n n p n

Moldova, Rep. of p p k p j

Morocco n p p p p

Netherlands n p k k n

New Zealand k p k p p

Norway p n p k n

Palestinian Nat'l Auth. p n p p n

Philippines p n p k n

Romania j n p p j

Russian Federation n p p p j

Saudi Arabia p p p k j

Scotland n p p p n

Serbia n p n n n

Singapore n p n n p

Slovak Republic k p p k p

Slovenia n p p n n

South Africa p k k p k

Sweden k n n k k

Syrian Arab Republic n j j n n

Tunisia n j n n j

United States p n n k n

Benchmarking Participants
Basque Country, Spain n p n p n

Indiana State, US k p k k n

Ontario Province, Can. n p k k p

Quebec Province, Can. p n p p j

A Lot of Emphasis
k

Some Emphasis
p

Very Little Emphasis
n

No Emphasis
j

Background data provided by National Research Coordinators.

88Exhibit 5.6: Emphasis on Approaches and Processes in the Intended Science Curriculum
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Grade
SCIENCE 

Countries

Knowing
Basic

Science
Facts

Understanding
Science

Concepts

Writing
Explanations
About What

Was Observed
and Why

it Happened

Designing
and Planning
Experiments

or
Investigations

Conducting
Experiments

or
Investigations

Integrating
Science

with Other
Subjects

Armenia k k p n n p

Australia p k p p k n

Belgium (Flemish) k n j j n n

Chinese Taipei k p p n p n

Cyprus p k k j k p

England k k p k k p

Hong Kong, SAR p p n n n p

Hungary k n n n n n

Iran, Islamic Rep. of p p k n p p

Italy k k k k k k

Japan k k k k k p

Latvia p n p n n n

Lithuania p p p p p p

Moldova, Rep. of k k k p k n

Morocco p k k p n n

Netherlands n n j n j j

New Zealand p p k p k k

Norway p p p n k p

Philippines k k n n n n

Russian Federation p p n n p k

Scotland k k p k k p

Singapore k k k p p p

Slovenia n k k p p p

Tunisia p p p n n j

United States k k k p n n

Yemen p p n n j n

Benchmarking Participants
Indiana State, US k k k p p p

Ontario Province, Can. p k k p k p

Quebec Province, Can. p p k k k k

A Lot of Emphasis
k

Some Emphasis
p

Very Little Emphasis
n

No Emphasis
j

Background data provided by National Research Coordinators.

Emphasis on Approaches and Processes in the Intended Science Curriculum 44Exhibit 5.6: 
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Grade
SCIENCE 
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44
Countries

Learning
About

Technology
and its

Impact on
Society

Understanding
Human

Impact on the
Environment

Incorporating
the Experiences

of Different
Ethnic/Cultural

Groups

Armenia n p p

Australia n p n

Belgium (Flemish) n k j

Chinese Taipei n p n

Cyprus n p j

England p n n

Hong Kong, SAR p p n

Hungary j n j

Iran, Islamic Rep. of p p n

Italy p k p

Japan n n j

Latvia n p j

Lithuania n p n

Moldova, Rep. of p p j

Morocco n p p

Netherlands p p j

New Zealand p k p

Norway n p n

Philippines n n n

Russian Federation j n j

Scotland p p n

Singapore n n p

Slovenia p n n

Tunisia j n j

United States n n n

Yemen n n n

Benchmarking Participants
Indiana State, US k k n

Ontario Province, Can. k k p

Quebec Province, Can. k p j

A Lot of Emphasis
k

Some Emphasis
p

Very Little Emphasis
n

No Emphasis
j

Background data provided by National Research Coordinators.

Emphasis on Approaches and Processes in the Intended Science CurriculumExhibit 5.6:  
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planning experiments or investigations, integrating science with other 
subjects, understanding human impact on the environment, and learn-
ing about technology and its impact on the environment were among 
the approaches receiving less emphasis in the intended curriculum, 
while incorporating the experiences of different ethnic/cultural groups 
was emphasized least in the fourth-grade science curriculum.

Are the TIMSS Science Topics Included 
In the Intended Curriculum?

The ability of policymakers to make sound judgments about relative 
strengths and weaknesses of science education in their systems depends 
on achievement measures being based, as closely as possible, on what 
students in their systems have actually been taught. The TIMSS Assess-
ment Frameworks and Specifi cations: 2003 served as the basis for the TIMSS 
2003 science assessment.4 It delineates the science content and skills 
to be assessed at both the eighth and fourth grades, and represents 
a consensus among the countries participating in TIMSS 2003 about 
the science that students at these grades should be expected to have 
learned. Content and topic areas are elaborated in the frameworks, 
with each topic area presented as a comprehensive list of objectives 
specifi c to the target grades (eighth or fourth grades) covered in a 
majority of participating countries. However, the frameworks do not 
consist solely of content and behaviors included in the intended cur-
ricula of most participating countries. The aim was to ensure that goals 
of science education regarded as important in a signifi cant number of 
countries be included. Hence, not all topics included in the TIMSS 2003 
assessment are in all participating countries’ intended curriculum, and 
consequently the curricula of some countries align more closely than 
others with the TIMSS frameworks.5

National Research Coordinators were asked to indicate whether 
each of the TIMSS 2003 science topics was included in their countries’ 
intended curricula through the target grade (eighth or fourth grade), 

4 Mullis, I.V.S., Martin, M.O., Smith, T.A., Garden, R.A., Gregory, K.D., Gonzalez, E.J., Chrostowski, S.J., and O’Connor, K.M. (2003), TIMSS 
Assessment Frameworks and Specifi cations 2003 (2nd ed.), Chestnut Hill, MA: Boston College.

5 For a full description of the TIMSS 2003 test development effort, please see Smith Neidorf, T.A. and Garden, R. (2004), “Developing the 
TIMSS 2003 Mathematics and Science Assessment and Scoring Guides” in M.O. Martin, I.V.S. Mullis, and S.J. Chrostowski (eds.), TIMSS 2003 
Technical Report, Chestnut Hill, MA: Boston College.
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and if so, whether the topics were intended to be taught to “all or 
almost all students” or “only the more able students.” 

Exhibit 5.7 shows that, for most countries, a great deal of the 
science content addressed by the TIMSS 2003 assessment was included 
in their intended curricula. On average, across participants at the eighth 
grade, 71 percent of the assessment topics were intended for all or 
almost all students, and a further 4 percent for only the more able stu-
dents. In only eight countries were less than half of the topics included 
in the eighth-grade curriculum: Belgium (Flemish), Botswana, Cyprus, 
Indonesia, Lebanon, Morocco, South Africa, and Tunisia. Coverage of 
the TIMSS science topics was particularly sparse in South Africa and 
Tunisia, with just 16 and 7 percent of the topics, respectively, in the 
intended curriculum for all or almost all students. 

It is noteworthy that in most countries, those topics included in 
the curriculum were intended for all students. Only in Hong Kong SAR, 
New Zealand, Scotland, South Africa, Sweden, the Basque Country, 
and Quebec were more than 10 percent of science topics intended only 
for the more able students.

Each of the fi ve content areas in the TIMSS eighth-grade science 
assessment – life science, chemistry, physics, earth science, and envi-
ronmental science – was included in the intended curriculum in about 
equal proportions (65-75%), on average. In life science, 73 percent 
of the topics, on average, were included in participants’ intended cur-
riculum for all or almost all students. At least 10 of the 12 life science 
topics were included in the curriculum of about half of the participants 
(25). Participants with relatively low coverage (no more than half of 
the 12 topics) included Botswana, Bulgaria, Cyprus, Indonesia, Iran, 
Lebanon, Morocco, Slovenia, Tunisia, and Quebec. 

Chemistry had fewer topics than life science (8 vs. 12) but a 
proportionally similar level of inclusion in the intended curricu-
lum – 70 percent of topics, on average. Ten participants included all 
eight chemistry topics in their curricula, and a further 13 participants 
included seven of the eight topics. None of the chemistry topics were 
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included in the intended curriculum in Belgium (Flemish), Indonesia, 
and Tunisia. 

Of the physics topics in the TIMSS assessment, three-fourths, on 
average, were included in the intended curricula of the participating 
countries and benchmarking entities for all or almost all students. All 10 
physics topics were in the curricula of 17 participants, and 9 of the 10 in 
that of a further 5 participants. Similar to chemistry, none of the physics 
topics were included in the curricula of Belgium (Flemish) or Tunisia. 

Earth science had, by a small margin, the fewest topics in the 
participants’ intended curricula – 66 percent, on average. All 11 earth 
science topics were included in the curricula of 10 of the participating 
entities, and a further 8 participants had at least 10 of the 11 topics in 
their curricula. Fewer than half of the 11 topics were intended to be 
taught in Belgium (Flemish), Botswana, Chile, Chinese Taipei, Cyprus, 
Indonesia, Iran, Korea, Malaysia, Morocco, South Africa, and Tunisia. 

Environmental science had just three topics in the assessment, 
and about two of the three, on average, were included in the par-
ticipants’ curricula for most students. About half of the participants 
included all three topics in their intended curriculum. In contrast, 
seven participants – Botswana, Chinese Taipei, Cyprus, Iran, Korea, 
Lebanon, and Tunisia – included no environmental science topics in 
their intended curricula.

Unlike mathematics, where the relationship between inclusion 
in the intended curriculum and student achievement was moderately 
positive,6 in science this relationship was not as straightforward. The six 
highest performing countries in science, with the exception of Korea, 
had relatively high percentages (about 70%) of the science topics in 
their intended curricula, and there were several examples of lower-per-
forming countries with few topics in their curricula – Botswana, Indo-
nesia, Lebanon, South Africa, and Tunisia. However, although among 
the top-performing countries only Korea and Hong Kong, SAR had less 
than 70 percent of the topics in their curricula, there were some low-
performing countries (such as Ghana and the Philippines) with many 

6 Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., and Chrostowski, S.J., (2004), TIMSS 2003 International Mathematics Report: Findings from IEA’s 
Trends in International Mathematics and Science Study at the Eighth and Fourth Grades, Chestnut Hill, MA: Boston College.
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topics in their intended curricula. Belgium (Flemish) is unusual in that it 
had low coverage of the TIMSS science topics in its intended curriculum 
(just 23%) but still performed above the international mean. It appears 
that having at least moderate coverage of the science topics is a pre-
requisite for high performance, but that high coverage in the intended 
curriculum does not of itself lead to high student achievement.

At fourth grade, Exhibit 5.7 shows that internationally, on 
average, 56 percent of the TIMSS 2003 science topics were included 
in the intended curricula for all or almost all students, and a further 
4 percent for only the more able students. More than 70 percent of 
the science topics were included in the intended curriculum for all or 
almost all students in Armenia, England, Lithuania, Italy, Moldova, 
Norway, the United States, and Ontario. 

At the fourth grade even more than at the eighth, those topics 
that were included in the curriculum were intended for all students. 
Only Armenia, Belgium (Flemish), Cyprus, Morocco, New Zealand, 
Scotland, and Quebec had any science topics intended only for the 
more able students.

Life science, with 10 topics, had the highest percentage of topics 
included in participants’ intended curricula at the fourth grade (60% 
for most students and 7% for the top track only). Eleven participants 
had 8 or more of the 10 topics included. However, there were also 
eleven participants with no more than half of the life science topics 
included in their intended curricula at this grade level. 

Physical science, which at the fourth grade incorporates topics 
from both physics and chemistry, was next in terms of inclusion in the 
intended curriculum, with 57 percent of its topics, on average, intended 
for most students and a further 4 percent for the top track only. Almost 
one-third of the participants included 10 or more of the 13 physical 
science topics in their intended curricula for most students. About the 
same proportion, however, included no more than half of the topics, 
mostly the same participants with low levels of inclusion overall. 
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TIMSS2003

Grade88SCIENCE Exhibit 5.7:  

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Armenia 91 5 5 67 17 17 100 0 0
Australia 55 0 45 58 0 42 50 0 50
Bahrain 91 0 9 100 0 0 88 0 13
Belgium (Flemish) 23 7 70 67 17 17 0 0 100
Botswana 30 0 70 50 0 50 13 0 88
Bulgaria 75 0 25 33 0 67 88 0 13
Chile 64 0 36 92 0 8 75 0 25
Chinese Taipei 70 0 30 100 0 0 88 0 13
Cyprus 23 2 75 8 8 83 38 0 63
Egypt 86 0 14 83 0 17 100 0 0
England 84 0 16 92 0 8 88 0 13
Estonia 100 0 0 100 0 0 100 0 0
Ghana 95 0 5 100 0 0 88 0 13
Hong Kong, SAR 64 16 20 67 17 17 25 38 38
Hungary 91 0 9 100 0 0 100 0 0
Indonesia 48 0 52 50 0 50 0 0 100
Iran, Islamic Rep. of 61 0 39 42 0 58 100 0 0
Israel 77 0 23 67 0 33 75 0 25
Italy 98 0 2 100 0 0 100 0 0
Japan 73 0 27 58 0 42 88 0 13
Jordan 100 0 0 100 0 0 100 0 0
Korea, Rep. of 52 0 48 58 0 42 38 0 63
Latvia 82 0 18 58 0 42 100 0 0
Lebanon 41 0 59 33 0 67 63 0 38
Lithuania 98 0 2 100 0 0 88 0 13
Macedonia, Rep. of 89 0 11 83 0 17 100 0 0
Malaysia 59 0 41 67 0 33 75 0 25
Moldova, Rep. of 98 0 2 100 0 0 88 0 13
Morocco 43 7 50 50 0 50 75 0 25
Netherlands 73 9 18 92 0 8 75 25 0
New Zealand 57 27 16 58 25 17 50 38 13
Norway 80 0 20 92 0 8 63 0 38
Palestinian Nat'l Auth. 86 0 14 92 0 8 75 0 25
Philippines 70 5 25 100 0 0 38 13 50
Romania 82 0 18 92 0 8 100 0 0
Russian Federation 86 0 14 75 0 25 88 0 13
Saudi Arabia 75 0 25 92 0 8 50 0 50
Scotland 75 18 7 83 17 0 88 13 0
Serbia 98 0 2 100 0 0 88 0 13
Singapore 77 0 23 58 0 42 88 0 13
Slovak Republic 82 5 14 67 0 33 75 25 0
Slovenia 77 0 23 50 0 50 88 0 13
South Africa 16 32 52 25 42 33 13 38 50
Sweden 77 11 11 92 0 8 63 38 0
Syrian Arab Republic 57 7 36 67 25 8 38 0 63
Tunisia 7 0 93 25 0 75 0 0 100
United States 95 2 2 100 0 0 75 13 13
International Avg. 71 4 25 73 4 23 70 5 25

Benchmarking Participants
Basque Country, Spain 48 27 25 50 17 33 38 25 38
Indiana State, US 93 0 7 100 0 0 63 0 38
Ontario Province, Can. 84 0 16 83 0 17 50 0 50
Quebec Province, Can. 50 11 39 42 8 50 50 0 50

Countries

Overall
(44 topics)

Chemistry
(8 topics)(12 topics)

Percentage of TIMSS Science Topics Intended to be Taught Up to and Including Eighth Grade*

Life Science

Summary of TIMSS Science Topics in the Intended Curriculum

Background data provided by National Research Coordinators. 

* Percentages may not add to 100 due to rounding.

See Exhibits 5.9 through 5.13 for data on individual topics.
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Grade
SCIENCE 
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Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 8

Armenia 100 0 0 100 0 0 100 0 0
Australia 60 0 40 55 0 45 33 0 67
Bahrain 100 0 0 73 0 27 100 0 0
Belgium (Flemish) 0 0 100 0 9 91 67 0 33
Botswana 40 0 60 18 0 82 0 0 100
Bulgaria 100 0 0 91 0 9 67 0 33
Chile 50 0 50 36 0 64 67 0 33
Chinese Taipei 70 0 30 45 0 55 0 0 100
Cyprus 60 0 40 0 0 100 0 0 100
Egypt 100 0 0 64 0 36 100 0 0
England 100 0 0 64 0 36 67 0 33
Estonia 100 0 0 100 0 0 100 0 0
Ghana 90 0 10 100 0 0 100 0 0
Hong Kong, SAR 60 20 20 82 0 18 100 0 0
Hungary 90 0 10 91 0 9 33 0 67
Indonesia 80 0 20 45 0 55 67 0 33
Iran, Islamic Rep. of 100 0 0 36 0 64 0 0 100
Israel 70 0 30 91 0 9 100 0 0
Italy 100 0 0 100 0 0 67 0 33
Japan 80 0 20 82 0 18 33 0 67
Jordan 100 0 0 100 0 0 100 0 0
Korea, Rep. of 100 0 0 27 0 73 0 0 100
Latvia 100 0 0 73 0 27 100 0 0
Lebanon 30 0 70 55 0 45 0 0 100
Lithuania 100 0 0 100 0 0 100 0 0
Macedonia, Rep. of 90 0 10 82 0 18 100 0 0
Malaysia 70 0 30 18 0 82 100 0 0
Moldova, Rep. of 100 0 0 100 0 0 100 0 0
Morocco 70 0 30 0 0 100 0 100 0
Netherlands 70 10 20 45 9 45 100 0 0
New Zealand 60 20 20 73 18 9 0 67 33
Norway 60 0 40 91 0 9 100 0 0
Palestinian Nat'l Auth. 100 0 0 73 0 27 100 0 0
Philippines 30 0 70 91 9 0 100 0 0
Romania 90 0 10 64 0 36 33 0 67
Russian Federation 90 0 10 91 0 9 100 0 0
Saudi Arabia 80 0 20 64 0 36 100 0 0
Scotland 60 30 10 82 9 9 33 33 33
Serbia 100 0 0 100 0 0 100 0 0
Singapore 90 0 10 73 0 27 100 0 0
Slovak Republic 80 0 20 100 0 0 100 0 0
Slovenia 80 0 20 91 0 9 100 0 0
South Africa 20 30 50 0 9 91 33 67 0
Sweden 80 10 10 64 9 27 100 0 0
Syrian Arab Republic 30 0 70 73 0 27 100 0 0
Tunisia 0 0 100 0 0 100 0 0 100
United States 100 0 0 100 0 0 100 0 0
International Avg. 75 3 22 66 2 32 69 6 26

Benchmarking Participants
Basque Country, Spain 30 40 30 55 36 9 100 0 0
Indiana State, US 100 0 0 100 0 0 100 0 0
Ontario Province, Can. 100 0 0 91 0 9 100 0 0
Quebec Province, Can. 30 20 50 73 18 9 67 0 33

Countries

Physics
(10 topics)

Environmental Science
(3 topics)

Earth Science
(11 topics)

Percentage of TIMSS Science Topics Intended to be Taught Up to and Including Eighth Grade*

Background data provided by National Research Coordinators. 

* Percentages may not add to 100 due to rounding.

See Exhibits 5.9 through 5.13 for data on individual topics.

Exhibit 5.7: Summary of TIMSS Science Topics in the Intended Curriculum 88
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Grade
SCIENCE 

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 4

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 4

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 4

Armenia 78 16 6 100 0 0 77 15 8
Australia 63 0 38 80 0 20 77 0 23
Belgium (Flemish) 31 22 47 20 50 30 31 15 54
Chinese Taipei 38 0 63 40 0 60 54 0 46
Cyprus 63 6 31 60 20 20 77 0 23
England 75 0 25 70 0 30 77 0 23
Hong Kong, SAR 53 0 47 40 0 60 62 0 38
Hungary 50 0 50 90 0 10 46 0 54
Iran, Islamic Rep. of 59 0 41 50 0 50 62 0 38
Italy 69 0 31 80 0 20 46 0 54
Japan 50 0 50 40 0 60 69 0 31
Latvia 41 0 59 50 0 50 15 0 85
Lithuania 88 0 13 90 0 10 100 0 0
Moldova, Rep. of 94 0 6 100 0 0 85 0 15
Morocco 3 41 56 10 90 0 0 31 69
Netherlands 69 0 31 100 0 0 46 0 54
New Zealand 59 25 16 70 10 20 54 38 8
Norway 78 0 22 100 0 0 62 0 38
Philippines 59 0 41 50 0 50 62 0 38
Russian Federation 56 0 44 40 0 60 46 0 54
Scotland 50 6 44 50 10 40 62 8 31
Singapore 38 0 63 30 0 70 62 0 38
Slovenia 63 0 38 80 0 20 69 0 31
Tunisia 0 0 100 0 0 100 0 0 100
United States 78 0 22 80 0 20 77 0 23
Yemen 59 0 41 50 0 50 69 0 31
International Avg. 56 4 39 60 7 33 57 4 39

Benchmarking Participants
Indiana State, US 44 0 56 50 0 50 38 0 62
Ontario Province, Can. 78 0 22 100 0 0 85 0 15
Quebec Province, Can. 41 3 56 30 10 60 54 0 46

Countries

Overall
(32 topics)

Physical Science
(13 topics)

Life Science
(10 topics)

Percentage of TIMSS Science Topics Intended to be Taught Up to and Including Fourth Grade*

Background data provided by National Research Coordinators. 

* Percentages may not add to 100 due to rounding.

See Exhibits 5.14 through 5.16 for data on individual topics.

Summary of TIMSS Science Topics in the Intended Curriculum 44Exhibit 5.7: 
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TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 207

44Exhibit 5.7:  

Topics for
All or

Almost All
Students

Topics for
Only the

More Able
Students

(top track)

Not
Included

in the
Curriculum

Through
Grade 4

Armenia 56 33 11
Australia 22 0 78
Belgium (Flemish) 44 0 56
Chinese Taipei 11 0 89
Cyprus 44 0 56
England 78 0 22
Hong Kong, SAR 56 0 44
Hungary 11 0 89
Iran, Islamic Rep. of 67 0 33
Italy 89 0 11
Japan 33 0 67
Latvia 67 0 33
Lithuania 67 0 33
Moldova, Rep. of 100 0 0
Morocco 0 0 100
Netherlands 67 0 33
New Zealand 56 22 22
Norway 78 0 22
Philippines 67 0 33
Russian Federation 89 0 11
Scotland 33 0 67
Singapore 11 0 89
Slovenia 33 0 67
Tunisia 0 0 100
United States 78 0 22
Yemen 56 0 44
International Avg. 50 2 47

Benchmarking Participants
Indiana State, US 44 0 56
Ontario Province, Can. 44 0 56
Quebec Province, Can. 33 0 67

Countries

Earth Science
(9 topics)

Percentage of TIMSS Science Topics
Intended to be Taught Up to
and Including Fourth Grade*

Summary of TIMSS Science Topics in the Intended Curriculum

Background data provided by National Research Coordinators. 

* Percentages may not add to 100 due to rounding.

See Exhibits 5.14 through 5.16 for data on individual topics. 
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Earth science, with 9 topics, had the lowest level of inclusion in 
the intended fourth-grade curriculum (50% of topics for most students 
and 2% for the top track only). Only three countries, Italy, Moldova, 
and the Russian Federation, had as many as 8 of the 9 topics in their 
curricula for most students, and 13 participants had fewer than half of 
the topics included. 

At the fourth grade, as at the eighth grade, the relationship 
between the coverage of the TIMSS science topics in participants’ 
intended curricula and student achievement in science is not straight-
forward. Among the six top-performing countries, there was a range 
of topic coverage in the intended curriculum: two countries included 
about 40 percent of topics (Singapore and Chinese Taipei), two included 
about 50 percent of topics (Japan and Hong Kong, SAR), and two about 
75 percent (England and the United States). Among the three lowest-
performing countries, the Philippines included more than half the 
topics (59%) but Morocco included just one of the 32 science topics, 
and Tunisia none at all. 

Are the TIMSS Science Topics Taught in School?

The previous section described the coverage of the TIMSS science topics 
in participating countries intended curricula at the eighth and fourth 
grades, with a focus on the percentage of topics that were included in 
countries’ intended curricula for all or almost all students. This section 
describes the coverage of the TIMSS topics in countries’ implemented 
curricula at the eighth and fourth grades, based on teachers’ reports of 
the percentage of students actually taught these topics.

To gather information about science coverage in the imple-
mented curricula of participating countries, the science teachers7 of the 
students assessed were asked to indicate whether each of the TIMSS 
2003 science topics was “mostly taught before this year,” “mostly taught 
this year,” or “not yet taught or just introduced.” Exhibit 5.8 presents 
for eighth and fourth grade the percentage of students whose teachers 
reported that the students had been taught the TIMSS science topics 

7 At fourth grade there was one teacher questionnaire that asked about both mathematics and science, and at eighth grade there were sepa-
rate questionnaires for mathematics teachers and science teachers.
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either prior to or during the year of the assessment. The exhibit shows 
for each TIMSS participant, averaged across science content areas, the 
percentage of students whose teachers reported that the students had 
been taught each topic. The topics were listed in a questionnaire com-
pleted by the science teachers of the students who took the TIMSS 
2003 test.8 Although generally, teacher participation was high, some-
times teachers did not complete the questionnaire assigned to them, so 
most countries had some percentage of students for whom no teacher 
questionnaire information is available. The exhibits in this chapter have 
special notations on this point. For a country where teacher responses 
are available for at least 70 but less than 85 percent of the students, 
an “r” is included next to its data. Where teacher responses are avail-
able for at least 50 but less than 70 percent of the students, an “s” 
is included. Where teacher responses are available for less than 50 
percent, an “x” replaces the data.

Exhibit 5.8 shows that, according to their teachers, on average 
67 percent of the eighth-grade students tested in TIMSS 2003 had been 
taught the TIMSS science topics. In fi ve countries, Armenia, Egypt, 
Macedonia, Romania, and Serbia, teachers reported that almost all stu-
dents (90 percent or more) had been taught the topics, as had the major-
ity of students in all participating entities except Belgium (Flemish), 
Botswana, New Zealand, Norway, South Africa and Tunisia. 

Life science and chemistry were the content areas with the great-
est coverage in the classroom, with 70 percent of students, on average, 
having been taught the TIMSS life science and chemistry topics by 
the eighth grade. Physics had the next greatest coverage (66%), fol-
lowed by earth science (61%), and environmental science (49%). In 
life science, chemistry, physics, and earth science, teachers in 6-8 coun-
tries reported that almost all students (90 percent or more) had been 
taught the topics. Environmental science (just three topics) appears to 
have received proportionally less attention in the classroom than the 
other science areas. 

8 Further results from the teacher questionnaire are presented in Chapters 6 and 7.
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TIMSS2003

Grade88SCIENCE Exhibit 5.8:  

Armenia s 90 (0.7) r 71 (2.1) s 97 (1.2) s 89 (1.0) s 96 (2.5) – –
Australia r 52 (1.3) r 51 (1.7) r 58 (1.5) r 50 (1.6) r 53 (2.2) r 37 (3.3)
Bahrain 55 (0.8) 64 (0.9) 70 (1.3) 90 (1.2) 12 (1.4) 12 (1.6)
Belgium (Flemish) r 48 (1.3) r 70 (1.5) – – 25 (1.6) r 24 (1.7) – –
Botswana 28 (0.9) 41 (1.6) 15 (1.3) 37 (1.2) 16 (1.2) 23 (2.1)
Bulgaria r 88 (0.9) r 81 (1.6) r 81 (1.8) r 95 (1.1) r 94 (0.9) – –
Chile 79 (1.1) 90 (1.1) 84 (1.8) 66 (2.0) 74 (1.9) 79 (2.6)
Chinese Taipei 78 (1.0) – – 90 (0.7) 68 (1.4) – – – –
Cyprus 56 (0.4) – – 46 (0.5) 49 (0.4) 77 (0.8) – –
Egypt 92 (0.9) 92 (0.9) 96 (1.0) 93 (1.1) 89 (1.3) 84 (2.0)
Estonia 73 (0.9) 61 (1.4) 84 (1.3) 54 (1.5) 95 (0.7) – –
Ghana 48 (1.3) 55 (1.5) 64 (1.6) 44 (1.6) 32 (2.3) 49 (3.5)
Hong Kong, SAR 53 (1.3) 63 (1.8) 59 (2.2) 70 (1.7) 21 (1.6) 51 (3.9)
Hungary 84 (0.7) 83 (1.1) 97 (0.8) 81 (1.0) 71 (2.3) – –
Indonesia 75 (0.7) 72 (1.1) – – 79 (0.8) – – – –
Iran, Islamic Rep. of 84 (1.0) 80 (1.3) 88 (1.1) 90 (1.3) 80 (1.5) 76 (2.6)
Israel r 56 (1.5) 49 (2.0) 76 (1.9) 59 (1.4) s 45 (3.4) s 39 (4.0)
Italy 77 (1.0) 91 (0.8) 80 (1.7) 68 (1.8) 74 (1.7) 59 (2.9)
Japan 52 (0.7) 39 (1.1) 80 (1.6) 68 (1.1) 46 (1.2) 1 (0.7)
Jordan 75 (1.5) 75 (2.3) 77 (1.9) 87 (1.5) 66 (2.1) 63 (2.9)
Korea, Rep. of s 54 (1.7) s 49 (1.7) s 44 (2.1) s 68 (2.2) s 64 (2.5) s 23 (2.7)
Latvia s 64 (1.4) s 65 (2.6) x x s 62 (2.2) – – – –
Lebanon r 73 (1.5) r 74 (2.0) 88 (1.4) 83 (1.5) r 51 (3.5) s 60 (3.9)
Lithuania 70 (0.8) 68 (2.1) 67 (1.6) 47 (2.1) 95 (1.0) – –
Macedonia, Rep. of 98 (0.3) 97 (0.6) 98 (1.3) 98 (0.6) 92 (1.6) – –
Malaysia 64 (1.1) 78 (0.9) 81 (1.6) 74 (1.3) 25 (2.1) 67 (3.0)
Moldova, Rep. of s 80 (1.4) s 68 (3.6) s 94 (1.4) s 77 (2.0) r 79 (3.4) x x
Morocco x x s 55 (2.6) s 67 (3.0) s 61 (3.4) s 31 (2.7) – –
Netherlands r 58 (1.5) r 73 (1.8) r 33 (2.4) r 52 (1.9) r 59 (2.5) – –
New Zealand 45 (1.5) 46 (2.3) 59 (2.4) 48 (1.7) 36 (2.1) 30 (3.6)
Norway 45 (1.3) 41 (2.0) 39 (2.1) 33 (1.4) 68 (2.0) 32 (3.4)
Palestinian Nat'l Auth. 68 (1.4) 68 (1.6) 73 (1.7) 81 (1.5) 61 (2.1) 42 (3.5)
Philippines r 63 (1.8) 88 (1.5) r 38 (3.7) r 30 (3.2) r 77 (3.2) r 89 (2.9)
Romania 96 (0.4) 96 (0.7) 95 (1.0) 96 (1.3) 95 (1.2) – –
Russian Federation – – – – – – – – – – – –
Saudi Arabia 70 (1.6) 73 (1.9) 63 (2.5) 65 (2.5) 77 (1.8) 68 (3.7)
Scotland s 61 (1.2) s 64 (1.5) s 75 (1.3) s 70 (1.6) s 42 (2.4) s 41 (2.8)
Serbia 96 (0.6) 94 (1.2) 95 (1.5) 95 (1.1) 94 (1.9) – –
Singapore 58 (1.0) 67 (1.1) 75 (1.6) 77 (1.1) 17 (1.5) 48 (2.4)
Slovak Republic 81 (0.8) 82 (1.8) 75 (1.4) 77 (0.7) 90 (1.7) – –
Slovenia 67 (0.8) 77 (1.2) 78 (1.5) 44 (1.6) – – – –
South Africa r 49 (2.2) r 57 (2.4) r 54 (2.5) r 46 (2.5) r 37 (3.3) r 63 (3.4)
Sweden r 63 (1.2) r 66 (1.6) r 70 (1.4) r 64 (1.6) x x s 35 (3.4)
Syrian Arab Republic – – – – – – – – – – – –
Tunisia r 32 (1.4) 66 (1.3) r 14 (2.1) r 11 (1.8) 27 (1.7) 31 (3.2)
United States r 79 (1.2) r 86 (1.7) r 73 (2.3) r 70 (1.9) r 86 (1.5) r 69 (3.0)

¶ England x x x x x x s 93 (1.2) x x x x
International Avg. 67 (0.2) 70 (0.3) 70 (0.3) 66 (0.3) 61 (0.3) 49 (0.6)

Benchmarking Participants
Basque Country, Spain 68 (1.5) 66 (1.9) 54 (2.8) 66 (2.8) 82 (2.2) 70 (4.0)
Indiana State, US 84 (1.6) 89 (2.4) 79 (3.3) 78 (3.0) 89 (3.1) 80 (4.6)
Ontario Province, Can. 72 (1.3) 75 (1.9) 60 (2.2) 72 (2.2) 76 (2.6) 74 (3.9)
Quebec Province, Can. r 52 (1.3) r 42 (2.3) r 50 (1.8) r 34 (1.8) r 78 (2.1) r 71 (3.6)

Countries

Average Percentage of Students Taught the TIMSS Science Topics

Overall*
(44 topics) (12 topics)

Chemistry
(8 topics)

Physics
(10 topics)

Earth Science
(11 topics)

Environmental
Science

(3 topics)

Life Science

Summary of Students Taught the TIMSS Science Topics

Background data provided by teachers at the time of testing.

* Overall includes topics in content areas for which data are available.

For countries that teach science as separate subjects at grade 8, data are based on teachers who teach the 
relevant science subject.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

See Exhibits 5.9-5.13 for data on individual topics.
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TIMSS2003

Grade
SCIENCE 
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44Exhibit 5.8:  

Armenia x x x x x x x x
Australia r 58 (2.0) r 74 (2.0) r 45 (2.7) r 57 (2.2)
Belgium (Flemish) 43 (1.2) 59 (1.8) 30 (1.3) 44 (1.5)
Chinese Taipei 63 (1.5) 68 (1.5) 63 (1.9) 56 (1.9)
Cyprus 55 (1.7) 61 (2.2) 54 (1.9) 51 (2.0)
England r 69 (1.3) r 71 (2.1) r 74 (1.7) r 62 (1.8)
Hong Kong, SAR r 62 (1.9) r 62 (2.5) r 67 (2.6) r 53 (1.9)
Hungary 71 (1.5) 88 (1.5) 61 (2.1) 68 (2.0)
Iran, Islamic Rep. of 68 (1.9) 69 (2.4) 68 (2.1) 68 (2.2)
Italy 65 (1.1) 72 (1.1) 55 (1.6) 72 (1.7)
Japan 37 (1.2) 35 (1.5) 46 (1.6) 24 (1.4)
Latvia x x x x x x x x
Lithuania 81 (1.0) 96 (0.8) 67 (1.7) 85 (1.1)
Moldova, Rep. of r 75 (1.5) r 83 (1.7) r 58 (2.3) r 91 (1.3)
Morocco x x x x x x x x
Netherlands 47 (1.6) 65 (2.0) 31 (2.1) 49 (2.2)
New Zealand r 62 (1.6) r 73 (1.7) r 54 (1.7) r 60 (2.3)
Norway 55 (1.6) 63 (1.8) 45 (1.9) 62 (2.0)
Philippines 83 (1.9) 91 (1.6) 79 (2.2) 78 (2.7)
Russian Federation – – – – – – – –
Scotland s 49 (1.6) s 60 (2.3) s 44 (2.0) s 45 (2.4)
Singapore 58 (1.3) 65 (1.7) 68 (1.4) 37 (1.5)
Slovenia 56 (1.8) 63 (2.4) 53 (2.0) 52 (1.9)
Tunisia 54 (1.4) 68 (1.9) 54 (1.6) r 39 (2.0)
United States r 69 (1.2) 74 (1.6) 60 (1.7) 75 (1.4)
Yemen – – – – – – – –
International Avg. 61 (0.3) 69 (0.4) 56 (0.4) 58 (0.4)

Benchmarking Participants
Indiana State, US 69 (2.2) 81 (2.8) 58 (2.9) 74 (3.3)
Ontario Province, Can. 57 (2.0) 64 (3.2) 53 (2.5) 57 (2.6)
Quebec Province, Can. 48 (1.7) 59 (2.3) 35 (1.8) 56 (2.3)

Countries
Overall*

(32 topics)
Life Science
(10 topics)

Physical Science
(13topics)

Earth Science
(9 topics)

Average Percentage of Students Taught the TIMSS Science Topics

Summary of Students Taught the TIMSS Science Topics

Background data provided by teachers at the time of testing.

* Overall includes topics in content areas for which data are available.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

See Exhibits 5.14-5.16 for data on individual topics.
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At the fourth grade, Exhibit 5.8 shows that internationally, on 
average, 61 percent of the students tested in TIMSS 2003 had been 
taught the TIMSS science topics, with the percentage ranging from 83 
percent in Lithuania to 37 percent in Japan. The majority of students in 
every participating entity except Belgium (Flemish), Japan, the Neth-
erlands, and Quebec had been taught the topics. 

Consistent with the data reported on the intended science cur-
riculum at the fourth grade (Exhibit 5.7), life science was the content 
area with the greatest percentage of students taught the topics, on 
average (69%). Percentages were greatest in Lithuania (96%) and the 
Philippines (91%) and least in Japan (35%). For physical science and 
earth science, the average percentages of fourth-grade students taught 
the TIMSS science topics were similar, 56 percent and 58 percent, 
respectively. The percentage of students taught physical science ranged 
from 79 percent in the Philippines to 30 and 31 percent in Belgium 
(Flemish) and the Netherlands, respectively. Although earth science 
topics did not fi gure prominently in the intended curriculum at the 
fourth grade, teachers’ reports indicated that students have to a con-
siderable extent been taught the topics. According to teachers’ reports, 
the majority of students in 18 of the participating entities have been 
taught the earth science topics. 
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Which TIMSS Science Topics Are in the Intended and 
Implemented Curricula? 

For fi rst the eighth grade and then the fourth grade, this section pres-
ents information about the coverage of each individual science topic in 
each country’s intended and implemented curricula. For each topic, the 
exhibits indicate whether the topic was intended to be taught and if so, 
to all or only the more able students; the grade(s) at which the topic 
was primarily intended to be taught; and the percentage of students 
actually taught the topic. Exhibits 5.9 through 5.13 present these data 
for the science content areas at eighth grade, and Exhibits 5.14 through 
5.16 for those at fourth grade.

Exhibit 5.9 presents information on the 12 life science topics 
at eighth grade. As shown in this exhibit, several of the TIMSS life 
science topics were included in the intended curriculum of most par-
ticipants, and were taught to most students. These topics included 
“classifi cation of organisms” (in the curriculum of 47 participants for 
most students; taught to 84% of students, on average), “major organ 
systems in humans and other organisms” (in the curriculaof 44 par-
ticipants for most students; taught to 82% of students, on average), 
and “the interaction of living organisms in an ecosystem” (in the cur-
riculum of 42 participants for most students; taught to 69% of stu-
dents, on average). In addition, there were several topics less widely 
intended or taught, but in the curriculum of more than 30 participants 
and taught to at least 70 percent of the students: “how systems func-
tion to maintain stable bodily functions,” “cell structures and func-
tions,” “photosynthesis and respiration,” “life cycles of organisms,” 
and “reproduction and heredity.” Exhibit 5.9 also shows that there 
was great variation among participants in the grade(s) at which the 
life science topics were primarily intended to be taught. Also, while 
some countries reported that topics were intended to be taught pri-
marily at a single grade, many provided a range of grades in which 
they were taught. 
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TIMSS2003

Grade88SCIENCE Exhibit 5.9:  

Countries

Armenia k -- s 95 (2.1) k -- r 99 (1.1) k -- s 91 (2.5) k -- r 77 (4.2)
Australia k -- r 82 (3.0) k -- r 57 (4.0) k -- r 42 (3.4) k -- r 82 (2.8)
Bahrain k 1-3,5-7 88 (3.2) k 4,5,8 97 (1.3) k 5,8 91 (2.3) k 7 95 (1.2)
Belgium (Flemish) k -- r 61 (4.1) k -- r 97 (1.0) k -- r 95 (1.8) n -- r 80 (3.6)
Botswana k 2 84 (3.8) k 2 69 (4.5) j 9 38 (4.7) k 8 98 (1.3)
Bulgaria j 10 r 88 (2.9) k 8 r 100 (0.4) k 8 r 90 (3.4) j 9 r 93 (2.0)
Chile k 3-6 98 (1.1) k 5,7,9,11 98 (1.0) k 7,11 93 (2.0) j 9 87 (2.5)
Chinese Taipei k 7 – – k 7 – – k 7 – – k 7 – –
Cyprus j 9 – – j 9 – – j -- – – k 7-9 – –
Egypt k 4,9 81 (3.7) k 5 99 (1.0) k 5 96 (1.7) k 5,8 100 (0.0)

Estonia k 2,4,6-8 r 95 (1.9) k
2,4,7-
9,12 35 (5.0) k

4,7,9,11-
12 32 (5.5) k 4,7,9,11 74 (5.2)

Ghana k 7 45 (4.8) k 8 58 (4.2) k 7 38 (5.0) k 7 88 (2.8)
Hong Kong, SAR k 7 85 (3.3) k 4 72 (3.9) j 9 35 (3.8) n 10 84 (3.4)
Hungary k 7 88 (2.7) k 8 95 (1.7) k 8 r 78 (3.6) k 8 90 (1.9)
Indonesia k 7 97 (1.5) k 8 100 (0.0) k 8 91 (2.7) j 10 98 (1.5)
Iran, Islamic Rep. of k 5-6 92 (2.0) k 5-8 98 (1.0) j -- 87 (2.7) k 7-8 97 (1.2)
Israel k 1-6 52 (3.9) k -- 62 (3.4) j -- 52 (4.0) k 7-12 71 (4.1)
Italy k 4-6 99 (0.8) k 4-7 100 (0.0) k 6-7 93 (1.9) k 6 100 (0.3)

Japan k 3-12 97 (1.6) k
6,8,10-

12 99 (0.7) k 8,10-12 70 (3.6) j 9-12 17 (3.1)

Jordan k 1,6,8 98 (1.2) k 4-6,8 93 (2.3) k 5-6,8 80 (3.0) k 4,7 83 (2.9)

Korea, Rep. of k 6 s 38 (3.4) k 7 78 (3.1) k 8 s 77 (3.4) k 7 s 85 (2.2)
Latvia k 6-9 s 86 (3.2) j 9 48 (6.3) j 9 s 62 (5.7) k 7-8 s 69 (5.9)
Lebanon j 12 r 81 (3.7) j 10 r 79 (3.9) j 12 r 61 (4.4) j 11 r 70 (4.5)
Lithuania k 5-8 91 (2.6) k 5-8 72 (4.4) k 7-8 63 (4.4) k 5-8 85 (3.5)
Macedonia, Rep. of k 5-6 99 (0.8) k 5-8 99 (0.8) k 5-8 96 (1.9) k 5 99 (0.7)
Malaysia k 4-7 99 (0.9) k 7-8 96 (1.7) k 7-8 88 (3.0) k 7 97 (1.6)
Moldova, Rep. of k 6 s 71 (9.4) k 6 92 (5.3) k 6 s 91 (5.2) k 6 s 87 (5.7)
Morocco k -- s 88 (4.6) k -- 78 (4.4) k -- s 62 (6.5) j -- s 47 (7.3)
Netherlands k -- r 82 (4.2) k -- r 100 (0.0) k -- r 97 (1.5) k -- r 72 (5.1)
New Zealand k 2-7 72 (5.2) k 2-9 39 (5.0) n 9-11 20 (3.6) j 10-12 69 (4.2)
Norway k 4-7 34 (3.9) k 3,5 19 (3.5) k 2,4,5,9 10 (2.9) j -- 50 (4.7)

Palestinian Nat'l Auth. k 7,11 96 (1.6) k
4,6-8,
11-12 87 (2.9) k 3,7,11 75 (4.0) k 8,11-12 98 (1.3)

Philippines k 8 95 (1.9) k 8 90 (2.7) k 8 85 (2.9) k 8 100 (0.0)

Romania k 5-6,9 99 (1.1) k
4-8,10-

11 99 (0.7) k 7,10-11 98 (1.2) j 9-11 98 (1.3)

Russian Federation k 7-8 – – k 6-9 – – j 9 – – k 6-8 – –
Saudi Arabia k -- 95 (1.6) k 8 100 (0.0) k -- 97 (1.7) k -- 96 (1.5)
Scotland k 7 s 94 (1.8) k 7 78 (3.0) k 7 s 47 (3.5) k 7 s 95 (1.5)
Serbia k 5-6 89 (2.9) k 5-6,8 97 (1.5) k 6,8 96 (1.5) k 5,8 98 (1.1)
Singapore k 8 76 (2.4) j 11 90 (1.5) j 9 63 (2.3) k 7 85 (2.2)
Slovak Republic k 5-9 97 (1.5) k 6-7 99 (1.3) j 9 60 (5.3) k 5-7,9 96 (1.7)
Slovenia k 8 76 (3.8) j 9 90 (2.3) j 9 89 (2.5) j 9 91 (2.2)
South Africa k -- r 69 (3.8) k -- r 58 (3.9) j -- r 43 (4.7) j -- r 44 (3.6)
Sweden k 7 r 81 (3.3) k 8 r 79 (3.6) k 8 r 64 (4.2) k 8 r 75 (3.4)
Syrian Arab Republic k -- – – k -- – – n -- – – k -- – –
Tunisia j 11 100 (0.0) j 11 75 (3.8) j 11 38 (4.1) j 11 89 (2.7)
United States k -- r 87 (2.1) k -- r 89 (2.1) k -- r 88 (2.0) k -- r 92 (1.7)

¶ England k 1,3,5-6 s 96 (3.1) k K,4,6,8 x x k 4,7-8 x x k 6,8 s 99 (0.4)
International Avg. 84 (0.5) 82 (0.5) 71 (0.6) 84 (0.5)

Benchmarking Participants
Basque Country, Spain k -- 84 (3.2) k -- 83 (4.4) k -- 63 (4.1) j 11 70 (4.7)
Indiana State, US k -- 90 (3.5) k -- 88 (4.7) k -- 86 (4.8) k -- 93 (3.0)
Ontario Province, Can. k 6 88 (3.2) k 5 82 (3.6) k 5,8 75 (3.8) k 8 81 (4.3)
Quebec Province, Can. k -- r 50 (5.4) j 9 r 10 (3.1) j 9 r 5 (1.7) j 9 r 25 (4.7)

How the systems function
to maintain stable
bodily conditions

Cell structures and functionsClassification of organisms The major organ systems in
humans and other organisms
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Life Science

Intended and Taught TIMSS Life Science Topics

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on biology teachers only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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Grade
SCIENCE 
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Countries

Armenia k -- r 70 (5.2) n -- 86 (3.2) k 8 r 54 (5.5) j -- r 34 (5.1)
Australia j 10 r 70 (3.3) k 7 r 49 (4.2) k 7 r 26 (3.3) j 10 r 40 (4.2)
Bahrain k 6-8 77 (2.4) k 2,4,5 43 (3.4) k 6,8 51 (3.0) k 3 15 (2.9)
Belgium (Flemish) k -- r 90 (2.6) j -- r 49 (3.7) k -- r 86 (2.7) j -- r 21 (3.7)
Botswana k 8 29 (4.4) j 9 14 (3.3) k 8 32 (3.9) j 9 5 (2.1)
Bulgaria j 9 r 96 (1.7) j 9 r 90 (2.4) j 9-10 r 66 (4.4) j 9 r 25 (4.3)
Chile k 6,7,9 95 (1.8) k 8,10,12 91 (2.2) k 7,8 85 (2.6) k 8,11 78 (3.3)
Chinese Taipei k 7 – – k 7 – – k 7 – – k 7 – –
Cyprus j 9 – – n 7 – – j 9 – – j 9 – –
Egypt k 4,5,10 98 (1.1) k -- 81 (3.4) j -- 98 (1.1) k 6 80 (3.0)

Estonia k 4,7,9,11 88 (2.8) k
2-4,7-
8,11 95 (1.8) k 2,4,9,11 24 (4.6) k

2,4-5,8-
9,12 26 (4.8)

Ghana k 7 88 (3.0) k 7-8 42 (4.7) k 8 69 (4.3) k 8 10 (3.1)
Hong Kong, SAR k 8 99 (0.8) j 10 40 (4.6) k 7 78 (4.0) k 6 54 (4.9)
Hungary k 8 86 (2.3) k 8 89 (2.5) k 8 59 (4.1) k 7 67 (3.9)
Indonesia k 6-7 100 (0.0) j 10 87 (3.1) j 9 16 (3.3) j 9 48 (4.3)
Iran, Islamic Rep. of j 9-11 88 (2.5) j 9-11 82 (3.2) j 9-11 89 (2.5) j 9-11 75 (3.9)
Israel j 9-12 52 (3.8) k -- 58 (4.3) j 9-12 77 (3.7) j 9-12 30 (3.6)
Italy k 4-7 99 (0.7) k 4-7 97 (1.1) k 8 83 (2.8) k 8 69 (3.5)

Japan k
6-8,10-

12 88 (3.0) k 3-12 55 (4.5) k 5,9-12 3 (1.2) j 9-12 8 (2.2)

Jordan k 4,6,8 91 (2.7) k 4,6,7 76 (3.5) k 7 56 (4.9) k 4 59 (4.5)
Korea, Rep. of k 8 s 89 (2.0) k 3-4 27 (3.9) j 9 s 44 (3.9) j 9 s 20 (3.3)
Latvia k 7-8 s 98 (1.5) k 7 87 (4.0) j 9 s 57 (6.0) k 7-9 s 77 (4.9)
Lebanon j 10,12 r 94 (1.8) j 10,12 r 91 (2.1) k -- r 58 (5.3) k -- r 59 (5.4)
Lithuania k 5-8 84 (3.8) k 5-8 86 (3.3) k 5-8 75 (4.1) k 5-8 31 (4.2)
Macedonia, Rep. of k 5-6 99 (1.1) k 5-8 98 (1.2) k 5-8 97 (1.5) j 10 96 (1.3)
Malaysia k 7 99 (0.7) j -- 48 (4.4) j 9 12 (2.6) k 8 87 (2.7)
Moldova, Rep. of k 6 s 57 (10.1) k 6-9 73 (8.1) k 7 s 49 (11.0) k 7,9 s 33 (10.6)
Morocco j -- s 75 (5.6) k -- 73 (6.6) j -- s 32 (8.1) j -- s 27 (4.8)
Netherlands k -- r 87 (3.4) k -- r 78 (4.6) k -- r 83 (4.4) k -- r 40 (5.0)
New Zealand n 8-9 74 (4.0) k 2-3 43 (5.7) n 8-9 28 (5.1) j 9-11 38 (5.0)
Norway k 6 56 (4.4) k 3 39 (4.1) k 5-6,10 15 (3.1) k 5,8 73 (3.9)
Palestinian Nat'l Auth. k 6-8 89 (2.7) k 4,6,8 50 (3.9) k 7,8,10,

12
59 (4.5) j 11-12 39 (4.5)

Philippines k 8 98 (1.3) k 8 82 (3.5) k 8 78 (3.4) k 8 88 (3.2)

Romania k
5-7,

10-11 98 (1.3) k 5-7,9-11 98 (1.4) k 5-7,9-11 83 (3.4) k
3,5-10,

12 86 (3.0)

Russian Federation k 7-8 – – k 7-9 – – k 7-11 – – k 6-8 – –
Saudi Arabia k -- 94 (2.9) k -- 66 (5.3) k -- 47 (5.7) k -- 74 (4.2)
Scotland n 8 s 83 (2.7) k 7 60 (3.7) k 7 s 81 (2.6) k 8 s 53 (3.8)
Serbia k 5 93 (2.2) k 5-6,8 93 (2.3) k 5-8 94 (1.9) k 7 94 (1.9)
Singapore k 8 86 (1.8) k 3-6 51 (2.8) k 8 81 (1.7) j -- 50 (2.6)
Slovak Republic k 5,9 90 (3.0) k 5-7,9 94 (2.3) k 7,9 82 (4.1) j 9 62 (5.1)
Slovenia k 8 99 (1.0) k 4 90 (2.4) j 9 22 (3.4) j 10 22 (3.7)
South Africa n -- r 64 (4.1) n -- r 59 (3.8) j -- r 43 (4.1) j -- r 53 (4.4)
Sweden k 8 r 90 (2.6) k 8 r 74 (3.5) k 8 r 33 (3.5) j 9 r 25 (2.8)
Syrian Arab Republic k -- – – k -- – – j -- – – n -- – –
Tunisia k -- 93 (2.2) k -- 92 (2.1) j 9 25 (3.7) k 7 46 (4.2)
United States k -- r 88 (2.2) k -- r 88 (2.1) k -- r 82 (2.5) k -- r 83 (2.6)

¶ England k 7-8 s 97 (0.8) k 4,6-7 x x k 4,6 x x k 5-6,8 x x
International Avg. 86 (0.5) 71 (0.6) 57 (0.7) 50 (0.6)

Benchmarking Participants
Basque Country, Spain j 12 84 (4.2) n 10 68 (4.4) k -- 49 (5.5) n 10 56 (5.3)
Indiana State, US k -- 95 (2.6) k -- 92 (2.8) k -- 85 (3.4) k -- 90 (2.8)
Ontario Province, Can. j 10 74 (4.7) k 2 83 (3.8) j 9 53 (4.6) k 6 76 (3.1)
Quebec Province, Can. n -- r 85 (3.1) k -- r 69 (4.5) j 9 r 20 (4.0) k -- r 65 (5.0)

Reproduction and heredity,
inherited versus acquired/

learned characteristics

The role of variation
and adaptation in

survival/extinction of species
Photosynthesis and respiration

Life cycles of organisms,
including humans, plants,

birds, insects
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Life Science

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on biology teachers only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

88Exhibit 5.9: Intended and Taught TIMSS Life Science Topics (Continued…)



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE216

CHAPTER 5: THE SCIENCE CURRICULUM

  

TIMSS2003

Grade88SCIENCE 

Life Science

Countries

Armenia k -- r 24 (4.2) k -- 40 (5.2) j -- r 96 (2.0) n -- r 96 (2.1)
Australia k -- r 62 (3.7) j -- r 47 (4.2) j 11 r 18 (3.1) j -- r 35 (3.7)
Bahrain k 3,6,8 51 (2.5) k 2,3,6,8 28 (2.6) k 3,6,8 85 (1.4) k 1-3,5,8 51 (2.8)
Belgium (Flemish) k -- r 79 (3.1) k -- r 41 (4.4) n -- r 57 (3.7) k -- r 88 (2.5)
Botswana j 9 6 (2.2) j 10 19 (3.5) j 9 33 (4.6) k 2 62 (3.9)
Bulgaria j 9 r 63 (5.1) j 9 r 69 (4.9) k 8 r 96 (1.7) k 8 r 95 (2.0)

Chile k
5,6,10,

12 94 (1.7) k 6,9 89 (2.1) k 7,12 87 (2.8) k 7,9-11 87 (2.8)

Chinese Taipei k 7 – – k 7 – – k 7 – – k 7 – –
Cyprus j 9 – – j 9 – – j 9 – – j 9 – –
Egypt k 6,9 95 (1.8) k 6 90 (2.2) k 7 100 (0.1) j -- 90 (2.5)

Estonia k
3,6,8,
11-12

77 (3.6) k
12

52 (5.2) k
2,4,8-

9,11-12 71 (5.4) k

1-2,4-
7,9,10,

12
63 (5.8)

Ghana k 8-9 23 (4.0) k 8-9 43 (5.1) k 8 77 (4.2) k 8-9 79 (4.2)
Hong Kong, SAR k 8 86 (3.4) n 8 79 (3.4) k 5 16 (3.0) k 5 23 (3.8)
Hungary k 7 91 (2.4) k 8 95 (1.9) k 8 72 (3.9) k 4 86 (3.0)
Indonesia k 7 98 (1.4) j 12 87 (2.8) j 11 23 (3.5) k 4 17 (3.1)
Iran, Islamic Rep. of j 9-11 86 (2.9) j 9-11 81 (3.4) k 5-6,8 44 (4.0) k 5-6,8 45 (3.8)
Israel k 6-12 43 (4.4) k 6-12 47 (4.1) k 1-6 24 (3.5) k 1-9 24 (4.0)
Italy k 5-8 83 (2.5) k 4-8 91 (2.0) k 5-8 89 (2.1) k 6-7 94 (1.8)
Japan j 9-12 1 (0.0) k 6,9-12 12 (2.6) j -- 13 (2.6) j -- 8 (2.3)
Jordan k 6 80 (3.5) k 7 77 (3.8) k 6 46 (4.3) k 1,4-6 59 (4.5)
Korea, Rep. of k 6 s 20 (3.2) j 11-12 27 (3.5) j 11-12 s 30 (3.2) j 11-12 s 52 (3.6)
Latvia k 6-7 s 76 (5.4) k 6-8 51 (5.9) j 9 s 30 (6.0) j 9 s 34 (5.4)
Lebanon k -- r 85 (3.3) j 12 r 66 (4.4) k -- r 85 (3.7) j 11 r 60 (4.6)
Lithuania k 5-8 78 (3.9) k 5-8 52 (5.3) k 5-8 47 (4.3) k 5-8 48 (4.6)
Macedonia, Rep. of k 5,9 99 (1.0) k 5 99 (0.9) k 8 97 (1.5) j 9 92 (2.5)
Malaysia k 8 98 (1.3) k 7-8 89 (2.7) j 10 37 (4.0) j 10 92 (2.0)
Moldova, Rep. of k 6-8 s 31 (8.7) k 7 47 (10.8) k 7,9 s 90 (5.6) k 6-9 s 94 (3.9)
Morocco k -- s 76 (5.4) k -- 24 (6.6) j -- s 10 (4.5) j -- s 67 (6.6)
Netherlands k -- r 37 (5.8) k -- r 40 (5.5) j -- r 66 (5.5) k -- r 93 (2.9)
New Zealand k 8-9 73 (3.9) k 8-9 58 (5.3) k K-12 11 (3.0) k K-12 24 (3.9)
Norway k 6-7 42 (4.2) k 6-7 54 (4.0) k 2,4,8 58 (3.9) k 2,6,8 44 (4.5)
Palestinian Nat'l Auth. k 7,10-12 60 (3.8) k 4,7-12 56 (4.0) k 6-7,9-12 55 (4.2) k 7-12 48 (4.3)
Philippines k 8 97 (1.3) k 8 88 (2.5) k 8 78 (4.2) k 8 71 (4.0)
Romania k 8,12 99 (0.6) k 8,12 99 (0.7) k 4-7,9-11 94 (2.0) k 4-7,11 97 (1.5)
Russian Federation k 6-8,10 – – k 6-8 – – j 9 – – j 9 – –
Saudi Arabia k -- 76 (4.3) k -- 70 (5.8) j 10-12 28 (3.7) k -- 32 (4.9)
Scotland k 7 s 79 (3.4) k 7 53 (3.5) n 8 s 21 (3.1) k 8 s 26 (3.5)
Serbia k 7 92 (2.6) k 7 92 (2.4) k 8 95 (1.9) k 8 93 (1.9)
Singapore k 8 73 (2.2) k 8 69 (2.0) j 10 48 (2.1) j 10 35 (2.2)
Slovak Republic j 9 50 (5.1) j 9 60 (4.9) k 7 96 (2.0) k 7 97 (1.6)
Slovenia k 8 93 (2.0) k 8 94 (2.1) j 10 72 (3.7) k 5 89 (2.3)
South Africa k -- r 79 (3.2) n -- r 66 (4.1) n -- r 55 (3.9) n -- r 50 (4.2)
Sweden k 8 r 74 (3.8) k 8 r 82 (2.9) k 8 r 55 (4.0) k 8 r 65 (3.7)
Syrian Arab Republic n -- – – k -- – – k -- – – k -- – –
Tunisia j 11 94 (2.0) j 11 26 (3.7) j 12 65 (4.0) j -- 47 (4.3)
United States k -- r 90 (2.0) k -- r 88 (2.3) k -- r 77 (2.9) k -- r 81 (2.5)

¶ England k 5-8 x x j 9 x x k 7 x x k 8 x x
International Avg. 69 (0.6) 63 (0.6) 58 (0.6) 63 (0.6)

Benchmarking Participants
Basque Country, Spain j -- 62 (5.2) j -- 63 (4.6) k -- 45 (5.3) k -- 67 (5.4)
Indiana State, US k -- 87 (4.3) k -- 85 (4.0) k -- 86 (4.4) k -- 90 (4.0)
Ontario Province, Can. k 7 94 (1.9) k 7 90 (2.9) k 8 48 (5.2) k 5-8 61 (4.4)
Quebec Province, Can. k -- r 82 (3.8) k -- r 74 (4.5) j 9 r 6 (2.3) j 9 r 12 (3.1)

Common infectious diseases Preventive medicine methodsThe interaction of living
organisms in an ecosystem Cycling of materials in nature
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Exhibit 5.9:  Intended and Taught TIMSS Life Science Topics (…Continued)

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on biology teachers only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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Chemistry topics were also generally included in participants’ 
eighth-grade intended curricula and widely taught, as shown in Exhibit 
5.10. The most frequently reported topic – “classifi cation and composi-
tion of matter” – was included for all or almost all students in 43 of the 
participating entities and taught to 85 percent of students, on average. 
Of “properties of solutions,” “the particulate structure of matter,” and 
“properties and uses of water,” each was included in the curricula of 
at least 35 participants, and each was taught to 78 percent of students. 
In contrast, “classifi cation of familiar chemical transformations” was 
included in the intended curriculum of just 17 participants, and was 
taught to just 47 percent of students, on average. Most participants 
indicated that this topic would be taught in later grades. 

The TIMSS physics topics were widely included in participants’ 
intended curricula at the eighth grade. Of the ten physics topics, three 
were in the curricula of at least 40 participants (“physical states and 
changes of matter,” “the processes of melting, freezing, evaporation, 
and condensation,” and “basic properties and behavior of light”), and 
the remaining seven in the curriculum of at least 34 participants (see 
Exhibit 5.11). Coverage in the classroom varied somewhat, however, 
from 85 percent of students, on average, having been taught “physical 
states and changes in matter” to just 51 percent having been taught 
“properties of permanent magnets and electromagnets.” The latter topic 
also was one of those in the curriculum of fewest participants (34). 

As noted earlier, the 11 earth science topics were included in 
fewer curricula than the other eighth-grade science topics. As shown 
in Exhibit 5.12, only one topic, “Earth’s water cycle,” appeared in the 
curricula of as many as 40 participants. A further seven were included 
in the curricula of between 30 and 40 participants. The two topics with 
the least coverage – “geological processes occurring over billions of 
years” and “the physical features of Earth” – were reported in the cur-
riculum of between 20 and 30 participants. The percentages of students 
taught the topics in the classroom were rather similar, ranging from 
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TIMSS2003

Grade88SCIENCE Exhibit 5.10:  

Chemistry

Countries

Armenia k -- s 99 (1.1) k -- 99 (1.1) k 8,10 s 100 (0.0) k -- s 99 (1.1)
Australia k -- r 90 (2.7) k 7 r 84 (2.8) k -- r 67 (4.0) j 11-12 r 72 (3.2)
Bahrain k 6-8 89 (2.5) k 6,8 81 (3.0) k 6,8 100 (0.0) k 1-4 26 (3.0)
Belgium (Flemish) j -- – – j -- – – j -- – – j -- – –
Botswana j 10 18 (3.5) j 9 11 (3.0) j 10 5 (2.1) k 6 75 (4.4)
Bulgaria k 6 r 99 (0.9) k 6-7,10 r 60 (4.2) k 6-8 r 100 (0.0) k 6 r 80 (4.0)
Chile k 6,8 96 (1.7) j -- 95 (1.5) k 7,10,12 94 (1.9) k 8-9 93 (1.8)
Chinese Taipei k 8 100 (0.0) k 8 99 (0.7) k 8 99 (0.7) k 8 98 (1.1)
Cyprus j -- 61 (1.0) j -- 15 (1.0) j 12 25 (1.3) k 8 98 (0.6)
Egypt k 8,11 97 (1.5) k 5,8 94 (1.9) k 5,7,8 100 (0.0) k 6,8 97 (1.4)

Estonia k 1,5,8-11 99 (1.1) k 1,5,7-10 77 (4.1) k 1,8-10 100 (0.0) k
1,2,5,7-

10 93 (2.5)

Ghana k 7-9 93 (2.4) k 8-9 90 (3.0) k 8-9 92 (2.4) k 8-9 80 (3.8)

Hong Kong, SAR n 9 67 (4.7) k 7 83 (3.7) n 9 56 (4.7) n 7 86 (3.3)
Hungary k 7 100 (0.0) k 7 100 (0.0) k 7 99 (0.7) k 7 99 (1.0)
Indonesia j 10-12 – – j 10-12 – – j 10-12 – – j 10-12 – –
Iran, Islamic Rep. of k 5,7-8 100 (0.0) k 6,8 98 (1.0) k 5-6,8 99 (0.6) k 6,8 91 (2.4)
Israel k 7-8 91 (2.6) j 10-12 80 (3.9) k 7-8 98 (1.0) k 1-8 94 (2.4)
Italy k 6 94 (1.4) k 6-7 87 (2.1) k 6-7 95 (1.6) k 6 93 (1.8)

Japan k 3-12 98 (1.2) k
5-7,10-

12 97 (1.5) k 8,10-12 83 (3.5) k
4,7,10-

12 99 (1.0)

Jordan k 3,5-7 93 (2.1) k 6-7 79 (2.9) k 6-8 99 (0.5) k 1,3,6 81 (3.3)

Korea, Rep. of k 8 s 89 (2.7) k 5 90 (2.4) j 12 s 40 (4.0) k 7 s 46 (4.2)
Latvia k 8-9 x x k 8-9 x x k 8-9 x x k 8-9 x x
Lebanon j -- 99 (0.7) j -- 98 (1.3) k -- 95 (2.1) j 10 74 (5.2)
Lithuania k 5-8 99 (0.7) k 5-8 94 (2.3) k 5-8 98 (1.1) k 5-8 21 (3.9)
Macedonia, Rep. of k 7 99 (1.2) k 7 99 (1.2) k 7-8 98 (1.3) k 7 99 (1.2)
Malaysia k 7 87 (3.1) k 8 96 (1.8) k 7 61 (4.1) k 8 97 (1.2)
Moldova, Rep. of k 7 s 96 (2.0) k 7 91 (3.4) k 7 s 99 (1.0) k 8 s 94 (2.9)
Morocco k -- s 87 (4.8) k -- 91 (4.1) k -- s 61 (8.3) k -- s 46 (8.2)
Netherlands k -- r 47 (5.8) k -- r 35 (4.9) n -- r 23 (4.1) k -- r 71 (5.3)
New Zealand k 8-9 94 (1.9) n 8-9 76 (4.8) k 8-9 77 (3.9) k 8 75 (3.3)
Norway k 5,7 42 (4.6) j -- 41 (4.5) j 9 30 (4.1) k 3,7 88 (2.8)

Palestinian Nat'l Auth. k
4,7-8,
10-12 90 (2.5) j 10-12 87 (2.9) k

7-8,
11-12 99 (0.7) k 4,7,11 74 (3.7)

Philippines k 7 r 40 (4.7) j 9 r 35 (4.7) k 7 r 40 (4.6) j 9 r 41 (4.5)
Romania k 4,7 99 (0.8) k 7,9 95 (2.0) k 7,9 99 (0.8) k 4,7,9-10 94 (2.0)
Russian Federation k 8 – – j 9 – – k 7-8 – – k 7-8 – –
Saudi Arabia k -- 71 (4.1) k 8 66 (3.8) j 9 82 (3.4) j 9 69 (3.6)
Scotland k 8 s 94 (1.6) k 7 93 (1.6) k 7 s 78 (2.7) n 8 s 79 (3.2)
Serbia k 7 96 (1.6) k 7 96 (1.6) k 7 97 (1.2) k 7 95 (1.6)
Singapore k 7 87 (1.7) k 7 85 (1.8) k 8 88 (2.0) k 4 71 (2.7)
Slovak Republic k 8 99 (0.6) n 8 92 (2.8) k 8 100 (0.3) n 8 99 (0.4)
Slovenia k 7 100 (0.0) k 8 59 (4.0) k 8 100 (0.0) k 5,8 62 (4.2)
South Africa k -- r 76 (3.3) n -- r 64 (4.1) n -- r 69 (3.3) n -- r 62 (4.0)
Sweden k 7 r 96 (1.5) k 7 r 87 (2.7) k 7-9 r 67 (3.4) k 7 r 94 (2.0)
Syrian Arab Republic j 12 – – j 11-12 – – k -- – – k -- – –
Tunisia j 10 r 16 (3.5) j 10 r 16 (3.5) j 10 r 4 (1.8) j 10 r 19 (3.8)
United States k -- r 85 (2.7) k -- r 72 (3.0) k -- r 88 (2.4) k -- r 84 (2.7)

¶ England k K-7 x x k 5-6 x x k 7 x x k 4 x x
International Avg. 85 (0.4) 78 (0.5) 78 (0.4) 78 (0.5)

Benchmarking Participants
Basque Country, Spain k -- 80 (4.6) k -- 56 (5.5) j 10 82 (4.1) k -- 83 (3.6)
Indiana State, US k -- 96 (2.5) k -- 74 (5.1) k -- 94 (3.3) k -- 89 (4.0)
Ontario Province, Can. k 7 83 (3.5) k 7 88 (3.3) j 9 66 (4.6) k 5,8 84 (3.3)
Quebec Province, Can. k -- r 86 (2.8) k -- r 91 (2.0) j 10 r 19 (3.3) k -- r 83 (3.4)

Classification and
composition of matter Properties of solutions Particulate structure

of matter Properties and uses of water

k

n

j

N
ot

 in
cl

ud
ed

 in
 t

he
 c

ur
ric

ul
um

 t
hr

ou
gh

 e
ig

ht
h 

gr
ad

e
A

ll 
or

 a
lm

os
t 

al
l s

tu
de

nt
s

O
nl

y 
th

e 
m

or
e 

ab
le

 s
tu

de
nt

s

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
8t

h 
gr

ad
e

be
 ta

ug
ht

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
8t

h 
gr

ad
e

be
 ta

ug
ht

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
8t

h 
gr

ad
e

be
 ta

ug
ht

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
8t

h 
gr

ad
e

be
 ta

ug
ht

Intended and Taught TIMSS Chemistry Topics

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on chemistry teachers 
only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (-) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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CHAPTER 5: THE SCIENCE CURRICULUM TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 219

Chemistry

Countries

Armenia k -- s 100 (0.0) k 8,10 99 (1.1) k 8,10 s 96 (1.7) k 8,10 s 82 (3.7)
Australia j 9-10 r 46 (4.2) k -- r 67 (3.2) j 10-11 r 23 (3.1) j 10 r 19 (2.4)
Bahrain k 8 94 (2.0) k 6,8 74 (2.6) k 6-7 58 (3.3) j -- 33 (2.9)
Belgium (Flemish) j -- – – j -- – – j -- – – j -- – –
Botswana j 10 3 (1.6) j 10 4 (2.0) j 10 2 (1.2) j 11 3 (1.5)
Bulgaria k 7-8 r 99 (0.8) k 6-8 r 84 (4.0) k 6,8 r 83 (3.9) j 9-10 r 43 (4.6)
Chile j -- 70 (3.7) k 8,10-12 82 (3.1) k 8,11 67 (3.7) k 6,11-12 71 (3.4)
Chinese Taipei j 9 35 (4.2) k 8 99 (0.9) k 8 97 (1.4) k 8 95 (1.9)
Cyprus k 8 99 (0.4) k 8 31 (1.0) j -- 11 (1.0) j -- 28 (1.1)
Egypt k 5,8 93 (2.1) k 4,8 95 (1.8) k 8 98 (1.3) k 8 96 (1.5)
Estonia k 8-11 83 (3.9) k 7-11 91 (3.5) k 5,7-11 92 (2.9) k 7-10 38 (5.0)
Ghana k 7-9 43 (4.4) k 7-8 59 (4.4) k 7-8 28 (4.2) j 9 26 (4.5)
Hong Kong, SAR k 8 95 (2.0) j 10 22 (3.6) j 10 41 (4.5) j 10 25 (4.2)
Hungary k 8 93 (2.1) k 7 96 (1.6) k 7 91 (2.3) k 7 94 (2.1)
Indonesia j 10-12 – – j 10-12 – – j 10-12 – – j 10-12 – –
Iran, Islamic Rep. of k 7-8 81 (3.0) k 5,7-8 92 (2.2) k 5,7-8 89 (2.6) k 8 57 (4.2)
Israel k 7-8 49 (4.9) k 7-8 82 (3.2) k 7-8 81 (3.1) j 10-12 32 (4.3)
Italy k 6-8 63 (3.5) k 6-8 62 (3.6) k 6-7 82 (2.8) k 6-8 61 (3.5)

Japan k
6,7,

10-12 65 (4.0) k 5-12 91 (2.5) k 6,8-12 75 (3.7) j 9-12 30 (4.2)

Jordan k 6 64 (4.2) k 6 76 (3.6) k 8 91 (2.6) k 8 37 (4.6)
Korea, Rep. of j 10 s 16 (3.0) j 9 28 (3.3) j 11 s 22 (3.6) j 12 s 21 (2.5)
Latvia k 8-9 x x k 8-9 x x k 8-9 x x k 8-9 x x
Lebanon k -- 69 (4.6) k -- r 94 (2.9) k -- 88 (3.3) k -- 83 (3.6)
Lithuania k -- 5 (2.3) k 7-8 84 (3.1) k 7-8 70 (4.1) j 9-10 63 (4.4)
Macedonia, Rep. of k 8 99 (1.2) k 7 96 (1.9) k 7-8 97 (1.5) k 7-8 90 (2.9)
Malaysia k 8 97 (1.6) j 10 55 (4.7) k 7 83 (3.2) j 10 72 (4.1)
Moldova, Rep. of k 8 s 96 (2.0) k 8 96 (2.2) k 8 s 93 (2.2) j 9 s 88 (2.7)
Morocco j -- s 23 (6.5) k -- 83 (5.4) k -- s 96 (3.0) j -- s 38 (7.1)
Netherlands k -- r 20 (4.3) k -- r 11 (3.3) k -- r 47 (5.2) n -- r 11 (3.9)
New Zealand k 8-9 32 (5.1) n 8-9 64 (4.5) n 8-9 28 (4.8) j 10 22 (4.4)

Norway k 8,10 – – k 3,5,9 19 (3.3) k 8-9 36 (4.7) j -- 15 (2.5)

Palestinian Nat'l Auth. k 8-9 90 (2.5) k 8-12 60 (4.6) k
3,8,

10-12 64 (4.4) j 11-12 17 (3.2)

Philippines j 9 r 40 (4.6) k 7 r 36 (4.7) j 9 r 33 (4.6) n 9 r 34 (4.3)
Romania k 8-10 98 (1.3) k 7-10 98 (1.3) k 7-8,10 95 (2.0) k 7,10 84 (3.2)
Russian Federation k 8 – – k 8 – – k 8 – – k 8 – –
Saudi Arabia j 9 41 (3.7) k -- 66 (4.3) k -- 87 (2.7) j 10-12 21 (5.3)
Scotland k 8 s 90 (2.0) k 7 71 (3.2) k 7 s 59 (3.3) k 7 s 38 (3.5)
Serbia k 7 96 (1.6) k 7 95 (1.8) k 7 97 (1.4) j -- 85 (3.2)
Singapore k 7 81 (2.3) k 8 77 (2.5) k 8 55 (2.8) j 10 53 (2.7)
Slovak Republic k 8-9 75 (4.5) k 8-9 79 (4.1) k 8 45 (4.8) k 8 11 (2.3)
Slovenia j 9 43 (4.2) k 8 89 (2.8) k 8 78 (3.9) k 8 95 (1.7)
South Africa j -- r 40 (4.3) j -- r 43 (4.0) j -- r 43 (4.0) j -- r 40 (3.5)
Sweden k 8 r 83 (2.9) n 7-9 r 50 (3.7) n 8-9 r 61 (3.5) n 8-9 r 18 (2.5)
Syrian Arab Republic j 9 – – j 12 – – k -- – – j 11-12 – –
Tunisia j 11 r 19 (3.6) j 10 r 11 (3.1) j 10 r 13 (3.1) j 10 r 9 (2.7)
United States k -- r 66 (3.3) k -- r 73 (3.0) n -- r 58 (3.4) j -- r 60 (3.1)

¶ England k 6 x x k 6,8 x x k 8 x x j -- x x
International Avg. 65 (0.5) 68 (0.5) 65 (0.5) 47 (0.6)

Benchmarking Participants
Basque Country, Spain j 10 15 (4.1) n 11 44 (5.8) j 12 43 (5.2) n 10 26 (4.6)
Indiana State, US k -- 61 (5.7) j 9-12 87 (4.7) j 9-12 67 (5.8) j 9-12 66 (6.1)
Ontario Province, Can. j 10 38 (4.3) k 5 42 (4.5) j 10 32 (4.3) j 10 50 (4.5)
Quebec Province, Can. j 10 r 16 (3.9) k -- r 13 (2.7) j 11 r 50 (5.2) j 11 r 42 (4.9)

The properties and common
uses of acids and bases Chemical change The need for oxygen

in common oxidation reactions
Classification of familiar
chemical transformations
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Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on chemistry teachers 
only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (-) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

88Intended and Taught TIMSS Chemistry TopicsExhibit 5.10: 
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CHAPTER 5: THE SCIENCE CURRICULUM

  

TIMSS2003

Grade88SCIENCE Exhibit 5.11:  

Physics

Countries

Armenia k 5 s 100 (0.4) k 5 97 (1.3) k 5 s 96 (1.7) k 4 s 64 (4.7)
Australia k -- r 85 (2.5) j 11 r 91 (2.0) j 11 r 65 (4.2) j -- r 43 (3.8)
Bahrain k 3,5-7 86 (2.2) k 2,5,7 95 (1.5) k 5,7 93 (1.6) k 5 83 (2.3)
Belgium (Flemish) j -- 43 (4.8) j -- 60 (4.9) j -- 32 (5.2) j -- 25 (5.3)
Botswana k 6 92 (2.5) k 7 89 (3.2) k 6 65 (4.4) j 11 16 (3.5)
Bulgaria k 6 r 96 (1.9) k 8 r 99 (0.9) k 8 r 99 (0.7) k 8 r 96 (1.7)
Chile k 7 93 (2.0) k 8 96 (1.4) k 6,10 93 (2.0) j 10 77 (3.4)
Chinese Taipei k 8 99 (0.7) k 8 99 (0.8) j 9 60 (4.1) k 8 75 (3.5)
Cyprus k 7-9 95 (1.6) k 7-10 100 (0.0) k 7-9 84 (2.7) k 7-9 100 (0.0)
Egypt k 5 97 (1.5) k 5,8 99 (0.6) k 5,8 99 (0.9) k 8 95 (1.8)

Estonia k 1,7-8,10 82 (3.2) k
1,2,5,9-

10 39 (4.5) k 5,7-9 50 (5.0) k 7,9-10 45 (4.9)

Ghana k 7 89 (2.6) k 7-8 83 (3.2) k 8-9 73 (4.2) k 8 28 (4.5)
Hong Kong, SAR k 7 85 (3.6) k 7 85 (3.2) k 7 87 (3.4) k 7 73 (3.8)
Hungary k 7 98 (1.1) k 7 91 (2.0) k 7 94 (1.5) k 7 93 (2.2)
Indonesia k 7 97 (1.8) k 6 97 (1.7) k 6 100 (0.5) k 8 96 (1.9)
Iran, Islamic Rep. of k 5-8 96 (1.5) k 5-6,8 99 (0.7) k 6-8 96 (1.6) k 6-8 93 (2.0)
Israel k 7-8 98 (1.3) k 7-8 98 (1.0) j 9 40 (3.6) k 7-9 92 (1.7)
Italy k 6-7 95 (1.5) k 6 94 (1.7) k 5-8 80 (3.0) k 6-7 85 (2.6)

Japan j 10-12 53 (4.0) k 7,10-12 91 (2.5) j 9-12 9 (2.2) k
4,7,10-

12 50 (4.3)

Jordan k 3,5,7 91 (2.7) k 3,6-7 87 (2.7) k 2,5,6,8 84 (3.1) k 7 65 (4.1)
Korea, Rep. of k 7 s 78 (3.3) k 7 88 (2.7) k 5,9-10 s 46 (3.9) k 4 s 64 (4.0)
Latvia k 8-9 s 100 (0.0) k 8-9 62 (6.8) k 8-9 s 60 (6.7) k 8-9 s 70 (6.1)
Lebanon j -- 97 (1.3) j 9 97 (1.4) k 8,12 91 (4.5) j 11 90 (2.7)
Lithuania k 5-8 83 (3.5) k 7-8 12 (3.0) k 5-8 51 (4.8) k 7-8 24 (4.1)
Macedonia, Rep. of k 7 99 (0.6) k 7 99 (0.6) k 7 99 (0.6) k 7 99 (0.6)
Malaysia k 7 94 (2.2) k 7 97 (1.6) k 7 95 (2.1) k 7 74 (3.8)
Moldova, Rep. of k 6 s 91 (2.9) k 6-7 89 (3.9) k 7 s 91 (3.5) k 8 s 88 (2.8)
Morocco k -- s 74 (6.9) k -- 86 (5.6) j -- s 21 (6.6) k -- s 94 (3.5)
Netherlands k -- r 68 (5.5) k -- 84 (3.7) k -- r 76 (5.0) j 10 r 18 (4.0)
New Zealand k 8-9 86 (3.8) k 8-9 92 (3.5) n 8-9 76 (4.4) j 11-12 38 (5.5)
Norway k 8 86 (3.1) j 10 81 (3.3) j 9-10 25 (3.6) j 10 46 (4.4)

Palestinian Nat'l Auth. k 7,11-12 91 (2.4) k 7,9-12 92 (2.3) k
3-6,
9-12 85 (2.8) k 7,10 78 (3.3)

Philippines k 7 r 37 (4.4) k 7-9 r 34 (4.3) k 7,9-10 r 40 (4.3) j 9-10 r 22 (4.2)
Romania k 3,6,11 95 (2.0) k 4,7-8,11 98 (1.2) k 6,7,9,11 92 (2.6) k 6,11 97 (1.8)
Russian Federation k 7 – – k 7-8 – – k 7-8 – – k 7-8 – –
Saudi Arabia k -- 87 (3.1) k -- 82 (3.6) j 9 31 (6.3) j 10 50 (5.4)
Scotland k 7 s 89 (2.2) k 7 90 (2.4) k 8 s 97 (1.0) n 8 s 68 (3.9)
Serbia k 6 95 (1.9) k 7 94 (1.7) k 7-8 93 (1.9) k 7 91 (2.3)
Singapore k 8 89 (1.8) j 9 76 (2.2) k 7 82 (2.1) k 7 73 (2.8)
Slovak Republic k 6 99 (1.0) k 8 98 (0.5) k 8 89 (3.3) k 8 94 (1.7)
Slovenia k 7 81 (3.3) k 8 31 (4.3) k 8 75 (4.0) k 8 50 (4.7)
South Africa n -- r 66 (4.1) n -- r 65 (3.9) k -- r 70 (3.6) j -- r 28 (4.1)
Sweden k 8 r 82 (3.3) k 8 r 88 (2.6) j 9 r 46 (4.0) k 8 r 48 (3.5)
Syrian Arab Republic j -- – – j 9 – – j 9 – – j 9 – –
Tunisia j 10 r 5 (2.1) j 10 r 17 (3.5) j 10 r 17 (3.7) j 10 r 11 (2.8)
United States k -- r 86 (2.1) k -- r 84 (2.2) k -- r 76 (2.6) k -- r 66 (3.1)

¶ England k K,1,6 s 97 (1.0) k 4,6 x x k 6-8 s 96 (1.8) k 7 s 82 (4.0)
International Avg. 85 (0.4) 82 (0.4) 72 (0.5) 66 (0.5)

Benchmarking Participants
Basque Country, Spain n 10 93 (1.9) k -- 89 (3.5) k -- 75 (3.8) k -- 71 (4.4)
Indiana State, US k -- 97 (1.6) k -- 93 (3.0) k -- 80 (5.2) k -- 80 (5.0)
Ontario Province, Can. k 5-8 88 (3.0) k 5-8 93 (2.6) k 7 84 (3.6) k 7 79 (4.1)
Quebec Province, Can. k -- r 64 (5.1) k -- r 78 (4.2) k -- r 68 (4.5) n 10 r 63 (5.4)

Physical states and
changes in matter

The processes of melting,
freezing, evaporation,

and condensation

Energy types, sources,
and conversions, including

heat transfer

Thermal expansion and
changes in volume

and/or pressure
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Intended and Taught TIMSS Physics Topics

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on physics teachers only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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CHAPTER 5: THE SCIENCE CURRICULUM TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 221

Physics

Countries

Armenia k 8 s 92 (2.0) k 8 68 (3.8) k 7 s 98 (1.1) k 8 s 94 (2.0)
Australia k -- r 19 (3.5) k -- r 28 (3.4) k -- r 43 (4.4) k -- r 58 (4.1)
Bahrain k 2,5,8 96 (1.6) k 2,7 91 (2.4) k 3,5-7 91 (2.3) k 3,5,8 97 (1.5)
Belgium (Flemish) j -- 20 (3.6) j -- 0 (0.0) j -- 34 (3.7) j -- 3 (1.2)
Botswana j 9 3 (1.4) k 8 78 (3.7) j 10 2 (1.3) j 11 2 (1.1)
Bulgaria k 7 r 95 (2.8) k 7 r 86 (4.1) k 7 r 96 (2.5) k 7 r 90 (2.6)
Chile j 9 36 (4.0) j 9 27 (3.2) k 6,9 55 (4.2) j 9 41 (3.7)
Chinese Taipei k 8 95 (1.9) k 8 95 (1.8) k 8 41 (3.9) j 9 15 (2.9)
Cyprus k 8-9 80 (2.2) j -- 6 (0.6) j -- 1 (0.2) k -- 4 (0.2)
Egypt k 8 95 (1.8) k 5,8 99 (0.9) k 8 100 (0.0) k 5 82 (3.3)
Estonia k 8 97 (2.2) k 8,11 31 (4.3) k 3,9,11 6 (2.1) k 3,9 5 (1.9)
Ghana k 8-9 24 (4.1) k 8-9 10 (2.8) k 8-9 15 (3.0) j 9 24 (3.9)
Hong Kong, SAR j 9 12 (2.3) n 8 64 (4.3) k 8 98 (1.3) n 8 61 (4.1)
Hungary k 8 33 (3.7) j 11 32 (3.8) k 8 98 (0.7) k 8 93 (1.6)
Indonesia k 6,8 97 (1.5) k 7 100 (0.0) j 9 10 (2.9) j 9 13 (3.2)
Iran, Islamic Rep. of k 5,7-8 97 (1.3) k 7-8 86 (2.9) k 8 80 (3.4) k 8 90 (2.5)
Israel k 6-12 23 (3.3) k 6-12 16 (3.4) k 5-8 84 (3.0) k 5-8 r 61 (4.6)
Italy k 6-8 38 (3.5) k 8 37 (3.6) k 8 54 (3.8) k 8 44 (3.7)

Japan k
3,7,10-

12 99 (1.0) k
3,7,10-

12 99 (1.0) k
3,4,8,
10-12 100 (0.0) k

3,6,8,
10-12 89 (2.7)

Jordan k 2,4,8 95 (1.9) k 4,8 97 (1.5) k 4,6-7 97 (1.3) k 1,4 92 (2.3)

Korea, Rep. of k 7 s 67 (3.4) k 7 57 (3.7) k 8 s 87 (2.8) k 6 s 26 (3.8)
Latvia k 8-9 s 100 (0.0) k 8-9 96 (2.1) k 8-9 s 11 (3.7) k 8-9 s 9 (3.5)
Lebanon k 8 56 (4.5) k 8 68 (4.8) j 9-10,12 90 (2.6) j 11-12 74 (4.7)

Lithuania k 5-8 58 (4.3) k 5-8 51 (4.6) k 5-8 10 (2.2) k 5-8 6 (2.3)

Macedonia, Rep. of k 8 97 (1.5) j 10 93 (2.3) k 8 99 (0.9) k 8 97 (1.5)
Malaysia k 8 97 (1.5) k 8 95 (1.9) j 9 8 (2.3) j 9 12 (2.8)
Moldova, Rep. of k 6,8 s 58 (4.4) k 7 29 (4.3) k 8 s 65 (4.6) k 8 s 70 (4.3)
Morocco k -- s 48 (8.1) j -- 10 (4.3) k -- s 94 (3.6) k -- s 83 (6.4)
Netherlands k -- r 76 (4.8) k -- r 57 (5.2) k -- r 65 (5.0) k -- r 20 (4.4)
New Zealand k 6-9 71 (5.0) k 6-7 26 (4.1) n 8-9 16 (3.6) k 6-9 14 (3.1)
Norway k 1,6 3 (1.5) k 2,7 5 (1.9) k 7,9 8 (2.6) k 5,7 4 (1.5)

Palestinian Nat'l Auth. k
3,8,

11-12 96 (1.7) k
3,8,

11-12 98 (1.0) k 3-12 59 (4.0) k 3,7,12 88 (2.8)

Philippines j 10 r 29 (4.2) j 10 r 21 (3.9) j 10 r 22 (3.7) j 10 r 19 (3.5)

Romania k
6-7,11-

12 99 (1.1) k 7,11 94 (2.3) k 6-8,10 99 (1.1) k 6,8,10 98 (1.3)

Russian Federation k 8 – – j 9 – – k 8 – – k 8 – –
Saudi Arabia k -- 93 (2.4) k -- 94 (2.1) k -- 28 (4.6) k -- 49 (5.4)
Scotland k 7 s 56 (4.4) k 7-8 58 (4.7) k 8 s 90 (2.5) n 8 s 53 (4.7)
Serbia k 8 95 (1.1) k 7 96 (1.4) k 8 99 (0.7) k 8 98 (0.8)
Singapore k 8 90 (2.0) k 8 85 (1.4) k 8 95 (1.0) k 3-9 52 (2.2)
Slovak Republic j 9 6 (1.3) j 9 2 (1.0) k 8 97 (1.7) k 8 91 (2.1)
Slovenia k 7 17 (3.0) k 7 10 (2.0) j 9 6 (2.0) j 9 8 (2.5)
South Africa j -- r 20 (3.0) j -- r 20 (2.8) k -- r 70 (3.8) j -- r 38 (4.8)
Sweden k 8-9 r 49 (3.7) k 8-9 r 51 (3.2) k 7 r 84 (3.0) k 8 r 65 (3.4)
Syrian Arab Republic j 9,11-12 – – j 9 – – k -- – – j 12 – –
Tunisia j 10 r 6 (2.2) j -- r 3 (1.6) j 10 r 22 (3.8) j 12 r 7 (2.4)

United States k -- r 63 (2.6) k -- r 58 (2.9) k -- r 55 (3.0) k -- r 57 (3.0)

¶ England k K,2,5-6 s 97 (1.1) k K,4,6 94 (2.2) k 1,3,5,6,
8

x x k 2,5,7 s 96 (1.3)

International Avg. 62 (0.5) 56 (0.5) 59 (0.4) 51 (0.5)
Benchmarking Participants

Basque Country, Spain n 10 52 (5.6) j 12 47 (5.8) n 10 61 (5.6) j 11 49 (5.7)
Indiana State, US k -- 64 (5.4) k -- 57 (6.5) k -- 67 (6.7) k -- 64 (5.6)
Ontario Province, Can. k 8 62 (5.2) k 4 46 (5.1) k 6 65 (4.3) k 6 71 (4.6)
Quebec Province, Can. j 11 r 12 (2.8) j 11 r 8 (1.9) j 10 r 3 (1.6) j 10 r 5 (2.2)

Basic properties/behavior
of light Properties of sound Electric circuits and relationships

between voltage and current
Properties of permanent magnets

and electromagnets
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Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on physics teachers only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

88Exhibit 5.11:  Intended and Taught TIMSS Physics Topics (Continued…)
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CHAPTER 5: THE SCIENCE CURRICULUM

  

TIMSS2003

Grade88SCIENCE Exhibit 5.11:  

Physics

Countries

Armenia k 7 s 87 (3.0) k 5 95 (1.9)
Australia k -- r 48 (3.8) j 11 r 22 (3.1)
Bahrain k 1-2,7 85 (2.3) k 2,4,6-7 82 (2.2)
Belgium (Flemish) j -- 27 (4.1) j -- 12 (2.7)
Botswana j 11 5 (2.1) j 11 19 (4.2)
Bulgaria k 8 r 99 (0.6) k 6 r 88 (2.6)
Chile k 5,10 72 (4.0) j -- 68 (3.7)
Chinese Taipei j 9 25 (3.6) k 8 75 (3.2)
Cyprus j 9 2 (0.2) j 9 12 (2.2)
Egypt k 5,8 78 (3.9) k 6 87 (2.9)

Estonia k 2,7-8,10 96 (2.4) k 8 95 (2.4)

Ghana k 7-9 45 (4.2) k 7-9 43 (3.6)

Hong Kong, SAR j 10 77 (3.4) k 7 55 (4.6)
Hungary k 7 97 (1.3) k 7 76 (3.8)
Indonesia k 7 93 (2.1) k 7 89 (2.6)
Iran, Islamic Rep. of k 6,8 84 (2.9) k 8 82 (3.0)
Israel j -- 20 (3.7) j -- 59 (4.3)
Italy k 6-7 87 (2.4) k 8 61 (3.3)

Japan k 5,7,9-12 5 (1.7) k
4,7,10-

12 85 (3.3)

Jordan k 3,5,7-8 91 (2.4) k 7 72 (3.9)

Korea, Rep. of k 8 s 90 (2.3) k 7 77 (3.6)
Latvia k 8-9 s 46 (6.9) k 8-9 62 (6.2)
Lebanon j 9-12 91 (2.3) j 10-11 79 (4.0)
Lithuania k 5-8 93 (2.7) k 7-8 85 (3.6)
Macedonia, Rep. of k 7 99 (0.6) k 7-8 95 (1.8)
Malaysia j 10 90 (2.9) k 7 79 (3.6)
Moldova, Rep. of k 7 s 89 (2.6) k 7 92 (3.0)
Morocco k -- s 69 (7.2) j -- 23 (7.1)
Netherlands n -- r 41 (4.7) j 9 r 18 (3.6)
New Zealand k 6-9 40 (5.0) j 9 21 (4.2)
Norway j -- 39 (4.2) k 8 31 (3.8)

Palestinian Nat'l Auth. k
3,6,

10-12 47 (4.2) k 7,10-12 74 (3.4)

Philippines j 10 r 42 (4.2) j 9-10 r 31 (4.1)
Romania k 6-7,9 98 (1.4) j 11 92 (2.4)
Russian Federation k 7 – – k 7 – –
Saudi Arabia k -- 79 (4.0) k -- 56 (5.6)
Scotland j 9-10 s 63 (3.9) n 8 36 (3.5)
Serbia k 7 95 (1.6) k 6-7 95 (1.5)
Singapore k 7 62 (2.5) k 7 61 (2.8)
Slovak Republic k 7 100 (0.0) k 7 95 (1.8)
Slovenia k 8 65 (4.3) k 8 97 (1.5)
South Africa n -- r 51 (3.7) j -- r 41 (4.3)
Sweden n 7 r 71 (3.8) k 7-8 r 57 (3.9)
Syrian Arab Republic k -- – – k -- – –
Tunisia j 12 r 12 (2.9) j 11 r 4 (1.9)

United States k -- r 77 (3.0) k -- r 77 (2.7)

¶ England k K,1,3,5-
6,8

s 94 (2.2) k 8 85 (3.4)

International Avg. 66 (0.5) 63 (0.5)
Benchmarking Participants

Basque Country, Spain n 10 66 (5.2) j 10 57 (4.8)
Indiana State, US k -- 84 (5.1) k -- 92 (3.2)
Ontario Province, Can. k 5,7-8 57 (4.7) k 8 79 (3.3)
Quebec Province, Can. j 11 r 9 (2.1) n 10 r 34 (4.3)

Forces and motion, uses of
distance/time graphs

Effects of density
and pressure
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Intended and Taught TIMSS Physics Topics (…Continued)

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on physics teachers only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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68 percent for the “Earth’s water cycle” to 54 percent for “weather data 
and maps, and changes in weather patterns.” 

Environmental science had just three topics in the TIMSS 
eighth-grade science assessment; and, as noted earlier, did not receive 
as much emphasis as topics in other areas either in the intended or 
the implemented curriculum. As shown in detail in Exhibit 5.13, the 
three topics were included for most students in the intended curri-
cula of between 30 and 39 participants. “Changes in environments” 
and “use and conservation of natural resources” were included in the 
curricula of 39 and 38 participants, respectively, and had the great-
est percentages of students who were taught them – 53 percent and 
56 percent, respectively. “Trends in human population and its effects 
on the environment” was included in 30 participants’ curricula and 
was taught to just 38 percent of students, on average. 

At the fourth grade, 10 of the 32 TIMSS science topics were in 
life science. As shown in Exhibit 5.14, three of the topics – “types, char-
acteristics, and classifi cation of living things,” “major body structures 
and their function in humans and other organisms,” and “the general 
steps in the life cycle of familiar organisms” – were included in two-
thirds or more of participants’ intended curricula and were generally 
well-covered in the classroom. On average, 82 percent, 77 percent, 
and 78 percent of students, respectively, were taught these topics. The 
remaining life science topics were included in fewer participants’ curri-
cula, from a maximum of 17 to a minimum of 13. The average percent-
age of students taught these topics ranged from 80 percent for “ways 
of maintaining good health, including diet and exercise” to 53 percent 
for “plant and animal reproduction.”

As shown in Exhibit 5.15, the 13 TIMSS physical science topics 
vary considerably, both in terms of inclusion in the intended curricu-
lum and in being taught in the classroom. Just three of the topics 
were included in the curricula of 20 or more participants – “classifi ca-
tion of objects and materials based on physical properties,” "proper-
ties and uses of water,” and “changes in state of water by heating and 
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CHAPTER 5: THE SCIENCE CURRICULUM

  

TIMSS2003

Grade88SCIENCE Exhibit 5.12:  

Earth Science

Countries

Armenia k 5 s 98 (2.5) k 5 98 (2.5) k 5 s 98 (2.5) k 5 s 98 (2.5)
Australia k -- r 63 (3.9) j -- r 43 (4.2) j -- r 57 (3.9) j -- r 57 (3.5)
Bahrain k 8 5 (1.4) k 6-7 7 (1.5) k 6-7 8 (2.1) k 3-4,7 19 (2.6)
Belgium (Flemish) j -- r 38 (4.0) j -- r 16 (2.6) j -- r 12 (2.4) j -- r 34 (4.0)
Botswana j 10 2 (1.4) j 11 14 (3.2) j 11 r 6 (2.3) k 8 64 (3.8)
Bulgaria k 8 r 98 (1.4) k 8 r 100 (0.0) k 8 r 100 (0.0) k 8 r 100 (0.5)
Chile j -- 77 (2.9) j 9 84 (3.2) j 9 92 (2.2) j 9 89 (2.2)
Chinese Taipei j 9 – – j 9 – – j 9 – – k 8 – –
Cyprus j 10 88 (0.6) j -- 63 (2.0) j 10 43 (1.9) j -- 58 (1.8)
Egypt j -- 94 (1.9) k 6 70 (4.1) k 7 96 (1.5) k 6 91 (2.5)

Estonia k
3-4,7-
8,11 100 (0.0) k 2,5,7,11 99 (1.4) k

2,5,7-
8,11 100 (0.0) k

2,5,7-
8,11 98 (1.2)

Ghana k 7-8 25 (4.1) k 7-8 33 (4.2) k 7-8 29 (4.2) k 7-8 34 (4.9)
Hong Kong, SAR k 8 8 (2.3) k 8 21 (3.3) k 8 46 (4.9) k 8 58 (4.3)
Hungary k 6 65 (4.3) k 6 78 (4.1) k 6,8 64 (4.1) k 8 83 (3.6)
Indonesia k 8 – – j 10 – – j 11 – – k 6 – –
Iran, Islamic Rep. of k 7-8 97 (1.0) j -- 78 (3.6) k 6,8 73 (3.6) k 6,8 85 (2.8)
Israel k 7-12 s 53 (4.8) k 5-8 64 (4.8) k 5-8 s 64 (5.2) k 5-8 s 59 (5.2)
Italy k 8 81 (2.8) k 6-7 86 (2.4) k 4,6-7 85 (2.5) k 3-6 90 (2.4)

Japan k 7,10-12 69 (3.3) k
5,6,10-

12 33 (3.7) k 7,10-12 61 (4.0) k 8,10-12 33 (3.8)

Jordan k 1-5 86 (2.9) k 1,6 57 (4.2) k 1-2,6 40 (4.2) k 3,6,8 81 (3.5)
Korea, Rep. of k 7 s 76 (3.3) k 7 65 (3.8) k 7 s 71 (3.5) j 9 s 51 (4.0)
Latvia k 6 – – k 6-7 – – k 6 – – k 7 – –
Lebanon k -- r 57 (4.5) k -- r 45 (5.9) k -- r 44 (6.1) k -- r 57 (5.5)
Lithuania k 5-8 98 (1.1) k 7-8 r 96 (1.7) k 5-8 98 (1.5) k 5-8 98 (1.1)
Macedonia, Rep. of k 5 94 (2.2) k 5 94 (2.0) k 5 94 (1.8) k 5 94 (2.3)
Malaysia j 9 15 (3.0) j 10 35 (4.3) k 7 24 (3.9) k 8 79 (3.5)
Moldova, Rep. of k 5 r 81 (3.9) k 5 r 83 (3.9) k 5 r 79 (4.7) k 5 r 81 (4.4)
Morocco j -- s 43 (5.6) j -- 15 (5.1) j -- s 9 (4.1) j -- s 13 (4.9)
Netherlands k -- r 89 (2.8) j 10 r 73 (4.5) j 10 r 67 (5.4) k -- r 74 (4.1)
New Zealand k 8-9 23 (3.2) k 4-5 18 (3.8) k 8-9 35 (5.0) k 4-5 53 (6.3)
Norway k 8 85 (2.8) k 8 58 (4.3) k 8 78 (3.6) k 7-8 57 (4.8)
Palestinian Nat'l Auth. k 3,8 70 (3.6) j -- 36 (4.5) k 4,8 47 (4.3) k 4,8 69 (4.0)
Philippines k 7 r 81 (3.3) k 7 r 75 (3.9) k 7 r 78 (3.7) n 8 r 81 (3.4)
Romania j 9 99 (1.0) k 5,9 97 (1.6) k 5,9 98 (1.3) k 4-5,9 94 (2.1)
Russian Federation k 6-8 – – k 6-8 – – k 7 – – k 7 – –
Saudi Arabia k -- 95 (1.8) k -- 72 (4.5) k -- 96 (1.7) k -- 84 (3.9)
Scotland k 6 s 44 (4.3) n 8 32 (3.3) k 6 s 64 (3.9) k 8 s 70 (4.2)
Serbia k 5 95 (2.0) k 5 95 (2.0) k 5 95 (1.9) k 5 95 (2.0)
Singapore k 7 13 (2.1) k 7 14 (2.3) k 7 23 (2.2) k 7 35 (2.8)
Slovak Republic k 5-6 99 (0.5) k 5-6 94 (2.2) k 5 90 (3.2) k 5-6 97 (1.4)
Slovenia k 6 – – k 7 – – k 6 – – k 7 – –
South Africa j -- r 39 (4.1) j -- r 41 (4.4) j -- r 38 (4.5) n -- r 50 (4.6)
Sweden k 6 x x k 5 x x k 7-8 x x k 8 s 62 (4.8)
Syrian Arab Republic j 9,11 – – k -- – – j 9 – – k -- – –
Tunisia j 11 31 (4.2) j 11 12 (2.7) j 11 7 (2.2) j 11 17 (3.1)
United States k -- r 90 (1.9) k -- r 88 (2.1) k -- r 86 (1.8) k -- r 90 (2.0)

¶ England j -- x x k 6-7 x x j -- x x k 4 x x
International Avg. 66 (0.5) 59 (0.6) 61 (0.6) 68 (0.6)

Benchmarking Participants
Basque Country, Spain k -- 87 (3.5) k -- 90 (3.0) k -- 95 (2.3) k -- 85 (3.5)
Indiana State, US k -- 92 (3.4) k -- 89 (3.7) k -- 86 (5.0) k -- 91 (3.7)
Ontario Province, Can. k 7 87 (3.2) k 8 69 (4.7) j 9-10 67 (4.3) k 8 71 (4.9)
Quebec Province, Can. k -- r 81 (3.8) k -- r 84 (3.3) k -- r 90 (2.3) k -- r 93 (1.9)

Earth’s structure
and physical features Water on the Earth The Earth’s atmosphere Earth’s water cycle
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Intended and Taught TIMSS Earth Science Topics

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on earth science teachers 
only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 225

Earth Science

Countries

Armenia k 5 s 96 (2.8) k 5 98 (2.5) k 5 s 95 (3.0) k 5 s 96 (2.8)
Australia k -- r 56 (3.5) k -- r 25 (3.8) k -- r 43 (3.9) j 10 r 45 (3.9)
Bahrain j -- 5 (1.6) k 3,6 12 (2.6) j -- 5 (1.2) j -- 4 (1.6)
Belgium (Flemish) j -- r 28 (3.3) n -- r 70 (3.7) j -- r 22 (3.5) j -- r 17 (3.1)
Botswana j 10 2 (1.2) j 10 2 (1.3) j 11 4 (1.9) k 8 73 (3.8)
Bulgaria k 8 r 96 (1.9) k 8 r 99 (1.4) k 8 r 93 (2.5) j -- r 79 (3.6)
Chile j -- 39 (4.1) j -- 55 (3.8) j 10 63 (3.9) k 7,9 63 (3.8)
Chinese Taipei j 9 – – j 9 – – j 9 – – j 9 – –
Cyprus j -- 69 (1.5) j 10 95 (1.3) j -- 91 (0.8) j -- 60 (2.6)
Egypt k 7 99 (0.7) j -- 78 (3.4) j -- 94 (1.9) j -- 62 (4.3)

Estonia k 4,7,11 100 (0.0) k
1-2,6-
8,11 100 (0.5) k 4,7,11 99 (0.9) k

4,5,7,9,
11 89 (3.1)

Ghana k 8-9 41 (4.8) k 8-9 30 (4.4) k 7-8 32 (4.0) k 7-8 15 (3.2)

Hong Kong, SAR j 11 2 (1.4) k 8 6 (2.2) k 8 3 (1.7) k 7 41 (4.8)
Hungary k 5 91 (2.6) k 6,8 94 (2.1) k 5 96 (1.8) k 6 82 (3.5)
Indonesia k 5 – – j 10 – – j 10 – – j 9 – –
Iran, Islamic Rep. of k 7-8 98 (1.2) j 9-11 36 (3.6) j 9-11 88 (2.5) j 9-11 87 (3.0)
Israel k 7-8 s 36 (4.9) k 7-8 35 (5.4) j -- s 38 (5.2) k 5-8 s 32 (5.5)
Italy k 8 59 (3.6) k 6-8 61 (3.7) k 8 77 (2.8) k 8 65 (3.3)

Japan k 7,10-12 92 (2.0) k
5,8,10-

12 58 (4.5) k 7,10-12 89 (2.2) k
6,7,10-

12 48 (4.5)

Jordan k 3-4 74 (3.7) k 5 42 (4.4) k 5 58 (3.8) k 6,8 93 (2.0)
Korea, Rep. of k 7 s 76 (3.2) j 9 30 (3.6) k 8 s 89 (2.5) k 8 s 80 (3.2)
Latvia k 7 – – k 7 – – k 7 – – k 6 – –
Lebanon k -- r 75 (4.0) k -- r 30 (5.7) j -- r 65 (5.2) j -- r 66 (5.0)
Lithuania k 7-8 98 (1.1) k 5-8 r 99 (0.9) k 7-8 r 99 (0.9) k 5-8 r 81 (3.6)
Macedonia, Rep. of k 5 94 (2.3) k 5 94 (2.1) k 5 92 (2.4) k 5-8 r 77 (3.8)
Malaysia j 9 9 (2.5) j 10 16 (3.2) j 10 13 (2.7) j 9 37 (4.2)
Moldova, Rep. of k 5 r 80 (4.3) k 5 r 89 (3.3) k 5 r 84 (3.6) k 5 r 75 (5.1)
Morocco j -- s 63 (6.1) j -- 14 (5.2) j -- s 52 (6.1) j -- s 93 (3.8)
Netherlands n -- r 37 (5.3) k -- r 81 (4.2) k -- r 82 (3.8) j -- r 30 (5.1)
New Zealand j 10 16 (3.8) k 6-7 26 (4.3) n 8-9 12 (3.1) k 6-7 11 (3.2)
Norway j -- 48 (4.4) k 4,7 46 (4.7) k 8 66 (4.1) k 8 59 (4.2)
Palestinian Nat'l Auth. k 8,11-12 77 (3.4) k 8-9 34 (4.2) j -- 42 (4.1) j -- 76 (3.7)
Philippines k 7 r 78 (3.6) k 7 r 74 (4.1) k 7 r 74 (4.0) k 7 r 79 (3.8)
Romania j 9 93 (2.0) k 5,9 97 (1.3) j 9 96 (1.7) j -- 78 (3.4)
Russian Federation k 6-8 – – k 7 – – k 7-8 – – k 7-8 – –
Saudi Arabia k -- 91 (2.8) j -- 38 (6.7) j 11-12 55 (4.4) j 11-12 46 (5.6)
Scotland k 6 s 45 (4.1) j -- 11 (2.2) k -- s 24 (3.8) k 6 s 63 (4.2)
Serbia k 5 95 (2.0) k 5 94 (2.1) k 5 96 (1.8) k 5 86 (2.9)
Singapore k 7 8 (1.9) k 7 10 (1.9) k 7 11 (2.0) j -- 32 (2.9)
Slovak Republic k 5,8 79 (4.1) k 5,8 90 (3.2) k 5,8 91 (2.9) k 7 67 (5.2)
Slovenia k 6 – – k 5-6 – – j 10 – – k 8-9 – –
South Africa j -- r 26 (4.0) j -- r 37 (4.6) j -- r 39 (4.3) j -- r 35 (3.7)
Sweden j 9 x x k 7-8 x x j 9 x x k 8-9 s 44 (5.3)
Syrian Arab Republic k -- – – j 10 – – k -- – – k -- – –
Tunisia j 11 88 (2.6) j 10 29 (4.5) j 11 42 (3.9) j 11 58 (3.9)
United States k -- r 84 (2.1) k -- r 80 (2.4) k -- r 86 (2.1) k -- r 82 (2.5)

¶ England k 7 x x k 7 x x j -- x x j -- x x
International Avg. 63 (0.5) 54 (0.6) 62 (0.5) 60 (0.6)

Benchmarking Participants
Basque Country, Spain n 10 83 (3.7) n 10 69 (5.3) j 10 66 (4.9) n 9 62 (5.0)
Indiana State, US k -- 86 (4.7) k -- 86 (5.0) k -- 90 (3.8) k -- 89 (4.4)
Ontario Province, Can. k 7 86 (3.1) k 5 76 (4.2) k 7 r 81 (4.2) k 7 78 (4.2)
Quebec Province, Can. k -- r 58 (5.2) k -- r 83 (3.1) k -- x x n -- r 70 (4.2)

Processes in the rock
cycle and the

formation of rocks

Weather data/maps,
and changes in

weather patterns

Geological processes
occurring over

billions of years

Formation of fossils
and fossil fuels
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Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on earth science teachers 
only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

Intended and Taught TIMSS Earth Science Topics (Continued...)Exhibit 5.12: 88
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CHAPTER 5: THE SCIENCE CURRICULUM

  

TIMSS2003

Grade88SCIENCE Exhibit 5.12:  

Earth Science

Countries

Armenia k 5 s 96 (2.9) k 5 93 (3.3) k 5 91 (3.7)
Australia k -- r 69 (3.5) k -- r 66 (3.8) j -- r 63 (3.4)
Bahrain k 2,6-8 30 (2.5) k 7-8 13 (2.4) k 2,6-7 19 (2.7)
Belgium (Flemish) j -- r 17 (3.2) j -- r 8 (2.1) j -- r 4 (1.7)
Botswana j 10 3 (1.5) j 10 1 (1.0) j 10 3 (1.7)
Bulgaria k 8 r 99 (0.9) k 8 r 91 (2.8) k 8 r 84 (3.3)
Chile k 5,10 81 (3.5) k 4,10 82 (3.4) k 4,10 82 (3.4)
Chinese Taipei j 10 – – j 10 – – k 8 – –
Cyprus j -- 96 (0.6) j -- 89 (1.6) j -- 88 (0.9)
Egypt k 6 98 (1.1) k 6 97 (1.5) k 6 100 (0.0)
Estonia k 4,7 99 (0.6) k 7 85 (3.2) k 4,7 76 (3.5)
Ghana k 8-9 37 (4.5) k 8-9 42 (4.8) k 8-9 39 (4.6)
Hong Kong, SAR k 6 10 (2.9) j -- 14 (3.3) k 6 20 (3.7)
Hungary k 6 42 (4.0) j 9 44 (4.4) k 8 41 (4.4)
Indonesia k 6 – – j 11 – – k 6 – –
Iran, Islamic Rep. of j 9-11 86 (2.6) j 9-11 70 (3.6) j 9-11 79 (2.8)
Israel k 5-8 s 47 (5.3) k 5-8 45 (5.1) k 5-8 36 (5.2)
Italy k 8 71 (3.1) k 8 67 (3.3) k 8 67 (3.3)
Japan k 4,9-12 6 (1.5) j 9-12 8 (1.7) j 9-12 8 (2.0)
Jordan k 3-7 71 (4.2) k 3-4,7 49 (5.1) k 4,7 74 (4.1)
Korea, Rep. of j 9-10 s 45 (4.0) j 9 56 (3.8) j 9 66 (3.7)
Latvia j -- – – j -- – – j -- – –
Lebanon j -- r 49 (5.2) j -- r 41 (5.3) j -- 33 (5.1)
Lithuania k 5-8 r 95 (2.0) k 5-8 r 88 (2.8) k 5-8 r 91 (2.7)
Macedonia, Rep. of j 9 94 (1.9) j 12 95 (1.9) k 5 r 94 (2.0)
Malaysia j 9 19 (3.3) j 9 12 (2.5) j 9 15 (2.7)
Moldova, Rep. of k 6 r 75 (4.4) k 6 r 73 (4.5) k 6 r 70 (4.5)
Morocco j -- s 15 (4.0) j -- 9 (2.3) j -- x x
Netherlands k -- r 57 (5.4) j 10 r 32 (5.3) j 10 r 28 (4.9)
New Zealand k 1-9 67 (4.1) n 8-9 67 (4.9) k 8-9 74 (4.5)
Norway k 4,8 87 (2.9) k 8 82 (3.3) k 8 81 (3.5)
Palestinian Nat'l Auth. k 4-8 84 (3.1) k 7-8 57 (4.5) k 4,8 78 (3.7)
Philippines k 7 r 79 (3.5) k 7 r 76 (3.7) k 7 r 76 (3.9)
Romania k 5,9 98 (1.2) k 5,9 98 (1.4) k 5,9 96 (1.7)
Russian Federation k 5,11 – – j 11 – – k 5,11 – –
Saudi Arabia k -- 84 (3.1) j -- 84 (4.5) k -- 96 (1.6)
Scotland k 7 s 38 (4.1) k 6 36 (4.0) k 2 39 (4.2)
Serbia k 5 95 (1.9) k 5 93 (2.2) k 5 94 (2.2)
Singapore j -- 15 (2.1) j -- 9 (1.7) k 3 11 (1.8)
Slovak Republic k 5-9 99 (0.7) k 5 88 (3.3) k 5 92 (2.7)
Slovenia k 6,9 – – k 6 – – k 6 – –
South Africa j -- r 36 (3.9) j -- r 37 (4.2) j -- r 32 (4.6)
Sweden k 5-9 s 62 (5.3) n 7-9 45 (5.1) j 9 39 (5.2)
Syrian Arab Republic k -- – – k -- – – k -- – –
Tunisia j 10 10 (2.6) j 10 7 (2.3) j -- 3 (1.5)
United States k -- r 87 (2.1) k -- r 86 (2.1) k -- r 87 (2.2)

¶ England k 4,6,8 x x k -- x x k -- x x
International Avg. 61 (0.5) 56 (0.6) 58 (0.5)

Benchmarking Participants
Basque Country, Spain k -- 92 (3.2) n 10 87 (3.8) k -- 84 (4.0)
Indiana State, US k -- 90 (3.9) k -- 90 (3.0) k -- 91 (3.4)
Ontario Province, Can. k 6 73 (3.8) k 6 67 (4.2) k 6 75 (4.1)
Quebec Province, Can. k -- r 80 (3.3) j 11 r 72 (4.2) n -- r 68 (4.1)

Explanation of
phenomena on Earth The physical features of Earth The sun as a star
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Intended and Taught TIMSS Earth Science Topics (...Continued)

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

For countries that teach science as separate subjects at grade 8, data are based on earth science teachers 
only.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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CHAPTER 5: THE SCIENCE CURRICULUM TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 227

Environmental
Science

Countries

Armenia k 8,10 – – k 8,10 – – k K-8 – –
Australia j -- r 25 (3.2) j -- r 46 (3.9) k -- r 40 (4.1)
Bahrain k 4-6 7 (2.1) k 4-7 17 (2.4) k 1,4,6-7 13 (2.0)
Belgium (Flemish) j -- – – k -- – – k -- – –
Botswana j 11 8 (2.5) j 10 53 (4.5) j 10 7 (2.2)
Bulgaria k 8 – – j 9 – – k 8-9 – –
Chile j -- 64 (4.0) k 5,8 88 (2.7) k 6,8 84 (2.9)
Chinese Taipei j 9 – – j 9 – – j 9 – –
Cyprus j -- – – j -- – – j -- – –
Egypt k 6,10 67 (3.7) k 6 97 (1.2) k 6,9 87 (2.8)
Estonia k 2,8-9 – – k 5-7 – – k 6-11 – –
Ghana k 8-9 40 (4.5) k 7-9 47 (4.6) k 7-9 60 (4.6)
Hong Kong, SAR k 6 28 (4.6) k 6 60 (5.0) k 6 65 (5.0)
Hungary j 10 – – j 10 – – k 8 – –
Indonesia j 9 – – k 5 – – k 7 – –
Iran, Islamic Rep. of j 9-11 74 (3.4) j 9-11 78 (3.3) j 9-11 78 (3.5)
Israel k 5-8 s 36 (4.1) k 5-8 38 (4.4) k 5-8 s 44 (4.7)
Italy j -- 40 (3.8) k 8 68 (3.8) k 8 68 (3.9)
Japan j -- 0 (0.0) k 6,9-12 2 (1.2) j 9-12 2 (1.2)
Jordan k 6 49 (4.0) k 4-6,8 81 (3.4) k 6 60 (4.4)
Korea, Rep. of j 11 s 20 (3.0) j 11 22 (3.0) j 10 s 27 (3.3)
Latvia k -- – – k -- – – k -- – –
Lebanon j -- s 48 (4.8) j -- 72 (5.2) j 12 s 60 (5.5)
Lithuania k 7-8 – – k 5-8 – – k 5-8 – –
Macedonia, Rep. of k 5-8 – – k 5-8 – – k 5-8 – –
Malaysia k 8 53 (4.2) k 8 71 (3.9) k 8 76 (3.6)
Moldova, Rep. of k 8-9 x x k 8-9 x x k 8-9 x x
Morocco n -- – – n -- – – n -- – –
Netherlands k -- – – k -- – – k -- – –
New Zealand j -- 18 (3.4) n 8-9 42 (5.8) n 8-9 31 (4.4)
Norway k 4,8,10 21 (4.0) k 8-10 33 (4.4) k 8-10 40 (4.6)
Palestinian Nat'l Auth. k 6-12 28 (4.0) k 6,8-10 60 (4.3) k 7-10 38 (4.3)
Philippines k 7 r 82 (4.2) k 7 r 91 (2.8) k 7 r 91 (3.0)
Romania j 10-11 – – j 10-11 – – k 5,10-11 – –
Russian Federation k 7-8 – – k 7-8 – – k 7-8 – –
Saudi Arabia k -- 63 (5.1) k -- 65 (5.8) k -- 75 (3.6)
Scotland j -- s 23 (3.0) k 8 60 (3.4) n 8 s 41 (3.6)
Serbia k 6 – – k 6-7 – – k 5-7 – –
Singapore k 8-10 27 (2.9) k 8-10 57 (2.8) k 8-10 60 (2.6)
Slovak Republic k 7,9 – – k 7,9 – – k 7,9 – –
Slovenia k 8 – – k 7 – – k 8 – –
South Africa n -- r 52 (4.0) k -- r 70 (4.2) n -- r 65 (3.5)
Sweden k 8 s 24 (4.1) k 7-9 43 (4.3) k 7-9 s 37 (4.2)
Syrian Arab Republic k -- – – k -- – – k -- – –
Tunisia j 11 18 (3.6) j 11 29 (4.2) j 11 47 (3.8)
United States k -- r 62 (3.4) k -- r 73 (3.0) k -- r 71 (3.3)

¶ England j -- x x k 7-8 x x k 7-8 x x
International Avg. 38 (0.7) 56 (0.8) 53 (0.7)

Benchmarking Participants
Basque Country, Spain k -- 61 (5.3) k -- 73 (4.4) k -- 76 (4.6)
Indiana State, US k -- 77 (5.2) k -- 83 (5.0) k -- 81 (5.6)
Ontario Province, Can. k 7 65 (4.7) k 5-8 77 (4.4) k 7 79 (4.5)
Quebec Province, Can. j 9 r 61 (4.5) k -- r 78 (3.8) k -- r 75 (3.8)

Changes in environments
Trends in human

population and its
effects on the environment

Use and conservation
of natural resources
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Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

Data for percent of students taught the topic are not available for countries that teach science as separate 
subjects at grade 8. 

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

Intended and Taught TIMSS Environmental Science TopicsExhibit 5.13:  88
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Grade
SCIENCE 

Life Science

Countries

Armenia k -- x x k -- x x k -- x x k -- x x

Australia k -- r 85 (3.0) k -- r 70 (4.2) k -- r 76 (3.2) k -- r 90 (2.9)

Belgium (Flemish) k -- 49 (3.9) n 5 40 (4.0) n 5 58 (4.2) j 6 70 (3.4)

Chinese Taipei k 3 91 (2.2) k 3-4 92 (2.3) k 3-4 69 (3.8) k 3-4 76 (3.3)

Cyprus k 4-5 96 (1.6) k 1-6 77 (3.5) j -- 50 (4.3) k 1-3 68 (3.7)

England k 1,3 r 84 (3.5) k K,4 r 85 (3.5) k 3-4 r 82 (3.7) k 4 r 85 (3.6)

Hong Kong, SAR k 2 r 74 (4.6) k 4 r 87 (3.4) j 6 r 87 (3.3) k 2 r 62 (4.6)

Hungary k 2 95 (1.9) k 2 89 (2.6) j 7 86 (2.7) k 4 89 (2.9)

Iran, Islamic Rep. of k 1-4 91 (2.6) k 2-4 94 (1.8) k 1-4 71 (3.9) j 5,6,8 76 (4.1)

Italy k 4-6 97 (1.2) k 4-7 71 (3.1) k 4-6 50 (3.3) k 4-7 93 (1.7)
Japan k 3-12 53 (4.0) k 3-12 30 (3.8) k 4,6,8-12 24 (3.5) k 3-12 85 (2.8)

Latvia k -- x x k -- x x j -- x x j 6-9 x x

Lithuania k 1-4 93 (1.8) k 3-4 98 (1.2) j 5-6 98 (0.8) k 1-4 99 (0.8)

Moldova, Rep. of k -- r 81 (3.6) k -- r 95 (1.8) k -- r 87 (3.4) k -- r 85 (2.5)

Morocco n -- x x n -- x x k -- x x n -- x x

Netherlands k -- 71 (4.6) k -- 72 (4.0) k -- 72 (4.0) k -- 72 (4.1)

New Zealand k 1-4 r 87 (2.4) k 2-3 r 77 (3.4) k 2-3 r 63 (3.7) k 2-3 r 88 (2.0)

Norway k 1,4-5,8 60 (4.0) k 3-10 70 (3.6) k 2-10 63 (4.4) k 3-5 67 (4.2)

Philippines j 5,8 98 (1.4) k 3-4,8 96 (2.4) j 5,8 91 (3.2) k 4 98 (1.7)

Russian Federation k 3-4 – – j 6-9 – – j 6-9 – – j 6-9 – –

Scotland k -- s 83 (3.6) j -- s 73 (4.0) j -- s 69 (4.4) k -- s 74 (4.6)

Singapore k 3 97 (1.4) k 3-5 98 (1.3) j 6 83 (3.3) k 3 80 (3.5)

Slovenia k 4 65 (4.5) k 4 75 (4.1) j 10 77 (4.0) k 4 39 (4.5)

Tunisia j 9 r 93 (2.4) j 6 65 (4.1) j 5 59 (4.0) j 7 r 59 (4.6)

United States k -- r 83 (2.4) k -- 71 (2.8) j -- r 69 (2.7) k -- 80 (2.4)
Yemen j -- – – k -- – – k 4 – – j -- – –
International Avg. 82 (0.7) 77 (0.7) 71 (0.8) 78 (0.7)

Benchmarking Participants
Indiana State, US k -- 84 (4.1) j 5 77 (5.9) k -- 80 (4.9) j 5,6 81 (4.0)

Ontario Province, Can. k 1-2 72 (4.8) k 1-2 49 (4.9) k 3-4 60 (5.1) k 2 72 (4.6)

Quebec Province, Can. k 3-4 73 (3.7) k -- 61 (4.0) j 5-7 60 (4.9) j 5-7 64 (4.3)

Bodily actions in
response to outside

conditions and exercise

The general steps
in the life cycle of
familiar organisms

Types, characteristics,
and classification
of living things

Major body structures
and their function

in humans and
other organisms

All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej
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Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 

Intended and Taught TIMSS Life Science TopicsExhibit 5.14: 44
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TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 229

44Exhibit 5.14:  

Life Science

Countries

Armenia k K-4 x x k -- x x k -- x x k 4,10 x x

Australia k -- r 44 (4.9) k -- r 73 (4.1) k -- r 80 (3.9) k -- r 79 (2.8)

Belgium (Flemish) j 6 40 (4.0) j 6 58 (3.7) n 5 68 (3.8) k -- 69 (3.7)

Chinese Taipei j 5 43 (3.7) j 6 77 (3.3) j 5 41 (3.9) j 6 82 (3.1)

Cyprus k 2-3 50 (5.0) n 4 59 (4.5) k 2-3 88 (3.2) k 3-5 57 (4.5)

England k 4 r 67 (4.8) k 3 r 65 (4.7) j -- r 60 (4.6) j -- r 45 (4.4)

Hong Kong, SAR j 5 r 34 (4.8) j 6 r 39 (5.3) j 6 r 28 (4.9) j 5 r 56 (4.5)

Hungary k 4,8 74 (3.7) k 4 81 (3.5) k 4 89 (2.6) k 4 92 (2.2)

Iran, Islamic Rep. of j 5,6,8 45 (4.9) k 1-4 50 (4.9) j 5,8 53 (4.5) j 5,8 79 (3.8)

Italy k 4-7 71 (3.6) k 4-7 85 (2.6) k 3-8 95 (1.5) k 3-8 80 (2.8)

Japan j 5,9-12 24 (3.5) j 9-12 55 (3.9) j 9-12 10 (2.7) j 9-12 8 (2.3)

Latvia j 6-9 x x k -- x x k -- x x k -- x x

Lithuania k 3-4 95 (1.5) k 1-4 94 (1.9) k 3-4 98 (0.8) k 1-4 96 (1.4)

Moldova, Rep. of k -- r 62 (4.4) k -- r 78 (3.6) k -- r 83 (3.3) k -- r 88 (2.5)

Morocco n -- x x n -- x x n -- x x n -- x x

Netherlands k -- 48 (4.8) k -- 64 (4.8) k -- 66 (5.0) k -- 66 (4.7)

New Zealand j 6-11 r 44 (3.5) k 4-5 r 75 (3.0) j 6-9 r 80 (2.8) n 4-5 r 70 (3.0)

Norway k 3 31 (4.4) k 3-4 38 (4.0) k 3-4 74 (4.0) k 1,4 72 (3.6)

Philippines k 4-5,8 99 (0.9) k 4-6,8 84 (3.7) j 6,8 68 (4.2) j 5-7 95 (2.3)

Russian Federation j 6-9 – – j 6-8 – – j 6-8 – – k 3-4 – –

Scotland j -- s 32 (4.7) n -- s 49 (5.3) k -- s 52 (5.4) j -- s 45 (4.7)

Singapore j 5 63 (4.2) j 6 52 (3.8) j 6 39 (4.4) j 6 69 (4.2)

Slovenia k 3-4 37 (3.8) k 4 35 (4.4) k 3-5 37 (4.7) j 5 93 (2.5)

Tunisia j 7 r 67 (3.5) j 7 r 46 (4.4) j 11 r 35 (4.2) j 11 r 80 (3.8)

United States k -- r 53 (3.0) k -- 82 (2.4) k -- 87 (2.3) k -- r 78 (2.5)

Yemen k
4,9,

11-12 – – k 4,11-12 – – k 4,11 – – j 7,12 – –

International Avg. 53 (0.9) 64 (0.9) 64 (0.8) 71 (0.7)

Benchmarking Participants
Indiana State, US j 5,6 53 (6.0) j 6 78 (5.1) k -- 90 (4.1) j 6 88 (3.5)

Ontario Province, Can. k 4 46 (4.6) k 2-3 73 (5.0) k 4 73 (5.0) k 4 73 (5.0)

Quebec Province, Can. j 5-7 51 (4.4) j 5-7 50 (4.6) k 3-4 61 (4.5) n 6 57 (4.2)

Relationships in a
living community Changes in environmentsPlant and animal reproduction

Physical features,
behavior, and survival
of plants and animals
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Intended and Taught TIMSS Life Science Topics (Continued...)

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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Grade
SCIENCE 

Life Science

Countries

Armenia k 4,8 x x k 4,10 x x

Australia j -- r 46 (4.3) j -- r 92 (2.3)

Belgium (Flemish) n 6 55 (3.6) n 6 85 (2.7)

Chinese Taipei j 7 42 (4.0) j 7 67 (3.6)

Cyprus j -- 24 (3.9) n 4 43 (4.2)

England j -- r 39 (4.6) k 4 r 92 (2.4)

Hong Kong, SAR j 5 r 60 (5.0) k 4 r 95 (2.3)

Hungary k 3 85 (2.5) k 4 97 (1.5)

Iran, Islamic Rep. of j 5,6 50 (4.8) k 1-4 79 (3.4)

Italy j 5-8 27 (2.6) j -- 49 (3.4)

Japan j -- 22 (3.5) j -- 40 (4.1)

Latvia j 5 x x j 5 x x

Lithuania k 3-4 93 (1.8) k 1-4 95 (1.7)

Moldova, Rep. of k -- r 79 (3.4) k -- r 90 (2.6)

Morocco n -- x x n -- x x

Netherlands k -- 35 (4.8) k -- 85 (3.6)

New Zealand k K-12 r 52 (3.8) k K-12 r 97 (0.8)

Norway k 2 72 (3.6) k 2 82 (3.1)

Philippines j 5 88 (3.3) k 3-6 93 (2.8)

Russian Federation k 3-4 – – k 3-4 – –

Scotland k -- s 36 (4.6) k -- s 87 (4.0)

Singapore j -- 15 (3.0) j -- 51 (3.9)

Slovenia k 3 76 (3.9) k 2 91 (2.7)

Tunisia j -- 90 (2.5) j -- 85 (2.9)

United States k -- 55 (3.3) j -- 79 (2.8)
Yemen j 6-8,10 – – j 6,8-10 – –
International Avg. 54 (0.8) 80 (0.7)

Benchmarking Participants
Indiana State, US k -- 85 (4.7) k -- 92 (3.4)

Ontario Province, Can. k 2-4 40 (4.9) k 4 81 (3.6)

Quebec Province, Can. j -- 38 (4.4) j -- 71 (3.7)

Ways that common
communicable diseases

are transmitted

Ways of maintaining
good health, including

diet and exercise
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

44Intended and Taught TIMSS Life Science Topics (...Continued)Exhibit 5.14: 
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cooling.” These were taught, respectively, to 61 percent, 80 percent, 
and 83 percent of students, on average. The remaining topics were 
in the intended curricula of between 13 and 19 participants, with the 
percentage of students taught the topics ranging from 35 to 69 percent, 
on average. The topics taught to the least percentages of students were 
“properties and uses of metals” (38%) and “forming and separating 
mixtures” (35%).

As described before, earth science topics did not fi gure promi-
nently in the intended fourth-grade science curricula of the participat-
ing countries, and they were taught to fewer students than the other 
science content areas. As shown in Exhibit 5.16, “water on Earth” was 
the topic included in the curriculum of most participants (18). Other 
topics included in the curricula of about half the participants were: 
“rocks, minerals, sand, and soil,” “air,” “common features of the Earth’s 
landscape,” “Earth’s water cycle,” and “weather conditions from day 
to day or over the seasons.” The percentage of students taught these 
topics, on average, ranged from 41 percent (rocks, minerals, sand, and 
soil) to 81 percent (Earth’s water cycle). “Fossils of animals and plants” 
was included in the curriculum of the fewest participants and had the 
lowest percentage of students taught the topic (27%).
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Grade
SCIENCE 

Physical
Science

Countries

Armenia k 4,6 x x k 4,6 x x k -- x x k 4 x x

Australia k -- r 55 (4.4) j -- r 21 (3.9) k -- r 26 (4.3) j -- r 69 (4.7)

Belgium (Flemish) n 5 17 (2.8) j 7 3 (1.3) j 7 3 (1.2) k -- 70 (4.1)

Chinese Taipei k 3-4 49 (4.1) k 4 30 (4.0) j 8 28 (3.4) k 3-4 90 (2.5)

Cyprus k 1-5 76 (3.7) j -- 24 (3.8) k 3 57 (4.0) k 4-5 68 (4.2)

England k K-4 r 95 (2.2) j -- r 78 (3.7) k 3 r 70 (4.7) k 4 r 80 (4.1)

Hong Kong, SAR k 1 r 58 (5.4) j 9 r 59 (5.3) j 7 r 24 (4.7) k 3 r 85 (3.9)

Hungary k 2 86 (2.7) k 2 49 (4.5) j 7 28 (4.1) k 2 93 (1.7)

Iran, Islamic Rep. of k 1-2,4 55 (4.6) j 9 43 (4.2) k 2-4 93 (1.9) k 1,3-4 70 (4.6)

Italy k 3,6-8 76 (3.3) j 6-8 43 (3.6) k 3,6-8 64 (3.3) k 3,6-8 95 (1.7)

Japan k 3-12 26 (3.7) k 3,4,6-12 48 (4.1) j
5-7,10-

12 5 (1.8) k
4,7,10-

12 65 (3.9)

Latvia j 8-9 x x j 8-9 x x j 8-9 x x j 8-9 x x
Lithuania k 1-4 68 (3.4) k 3-4 51 (3.6) k 3-4 21 (2.8) k 3-4 98 (0.9)

Moldova, Rep. of k -- r 70 (3.9) k -- r 35 (4.5) k -- r 36 (4.5) k -- r 94 (1.9)

Morocco j -- x x j -- x x j -- x x n -- x x

Netherlands j -- 24 (4.3) j -- 14 (3.4) j -- 6 (2.3) j -- 65 (4.6)

New Zealand k 2-5 r 74 (3.1) n 4-5 r 30 (3.3) k 2-5 r 46 (3.4) k 4-5 r 68 (3.2)

Norway k 1 20 (3.3) k 1-3 11 (2.6) j 5 7 (2.3) k 3 83 (2.9)

Philippines k 3-4,7,9 89 (3.0) j 9 58 (4.7) k 4,9 89 (3.4) k 3,7,9 93 (2.0)

Russian Federation k 3-4 – – j 8 – – j 8 – – k 3-4 – –

Scotland k -- s 57 (4.9) k -- s 19 (3.9) n -- s 29 (4.2) k -- s 73 (4.3)

Singapore k 3-4,6 99 (0.5) k 3,6 63 (3.8) j -- 21 (3.3) k 4 90 (2.5)

Slovenia k 1 62 (4.4) k 4 25 (4.3) k 4 29 (3.8) k 2,5 94 (1.9)

Tunisia j 10 r 61 (4.5) j 10 48 (4.6) j 10 16 (3.3) j 10 70 (3.6)

United States k -- 74 (2.9) j -- 35 (2.6) k -- 31 (2.5) k -- r 71 (2.7)

Yemen k -- – – j 5,10 – – j 7 – – k -- – –

International Avg. 61 (0.8) 38 (0.8) 35 (0.8) 80 (0.7)

Benchmarking Participants
Indiana State, US k -- 72 (6.0) j 5-8 33 (4.4) j 6 32 (5.4) j 5,6 74 (6.1)

Ontario Province, Can. k 1 66 (4.5) k 1 47 (4.9) j 7 16 (4.2) k 2 r 59 (5.3)

Quebec Province, Can. k -- 49 (4.3) j -- 24 (3.9) k -- 21 (3.5) k -- 70 (4.0)

Classification of objects
and materials based

on physical properties
Properties and uses of metals Forming and

separating mixtures Properties and uses of water
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 

44Intended and Taught TIMSS Physical Science TopicsExhibit 5.15: 
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44Exhibit 5.15:  

Physical
Science

Countries

Armenia k 4 x x k 4 x x k 4 x x k 4 x x

Australia j 5 r 33 (4.4) k -- r 39 (4.2) k -- r 72 (4.0) k -- r 70 (3.7)

Belgium (Flemish) j 7 16 (2.4) j 6 28 (2.8) k -- 69 (3.8) k -- 52 (3.5)

Chinese Taipei j 5 42 (4.0) j 6 67 (4.0) k 3-4 75 (4.0) j 6 89 (2.2)

Cyprus j -- 18 (3.5) k 2-4 76 (4.6) k 2,4 90 (2.4) j 6 38 (4.3)

England j -- r 48 (5.0) k 4 r 94 (1.9) k 4 r 95 (2.0) j -- r 43 (5.1)

Hong Kong, SAR k 4 r 77 (4.7) j 7 r 85 (3.8) k 3 r 90 (3.3) j 5 r 64 (5.5)

Hungary j 7 41 (4.3) k 3 89 (2.4) k 3 95 (1.4) j 7 67 (4.8)

Iran, Islamic Rep. of j 5 25 (4.4) k 2-4 80 (3.7) k 2-4 61 (4.3) k 1-4 68 (4.3)

Italy k 4-8 65 (3.7) k 3,6-7 89 (2.4) k 3,6 94 (1.8) j 5,8 48 (3.4)

Japan k 4-12 6 (2.0) k
4,7,10-

12 61 (4.1) k
4,7.10-

12 65 (4.1) j 9-12 37 (4.5)

Latvia j 8-9 x x j 8-9 x x j 8-9 x x k -- x x
Lithuania k 3-4 73 (3.3) k 3-4 55 (3.5) k 3-4 87 (2.2) k 1-4 97 (1.4)

Moldova, Rep. of k -- r 53 (5.0) k -- r 93 (1.9) k -- r 96 (1.6) k -- r 65 (4.2)

Morocco j -- x x j -- x x n -- x x j -- x x

Netherlands k -- 28 (4.5) j -- 22 (4.2) j -- 65 (4.7) k -- 64 (4.4)

New Zealand n 4-5 r 43 (3.5) n 2-5 r 53 (3.6) k 2-3 r 79 (2.7) j 6-7 r 56 (3.5)

Norway k 1 48 (4.4) k 3 42 (4.6) k 3 88 (2.3) j 10 70 (3.8)

Philippines j 5 93 (2.9) k 3 95 (1.6) j 5 94 (2.4) k 3,5,7,10 91 (3.1)

Russian Federation j 6-7 – – k 3-4 – – k 3-4 – – j 6-7 – –

Scotland j -- s 13 (3.3) j -- s 48 (5.3) j -- s 76 (4.4) k -- s 51 (4.6)

Singapore j 6 26 (3.5) k 4 96 (1.6) k 4 98 (1.1) j 6 83 (3.2)

Slovenia j 7 25 (4.3) k 4 69 (4.0) j 5 86 (3.4) j 6 80 (3.7)

Tunisia j 10 r 73 (3.5) j 10 r 90 (2.9) j 10 r 87 (3.3) j 9 87 (3.0)

United States j -- r 56 (3.3) k -- r 74 (2.9) k -- r 80 (2.6) k -- r 68 (3.2)

Yemen j 6 – – j 7,10 – – k 4,6 – – k 4,6,9-11 – –

International Avg. 43 (0.8) 69 (0.8) 83 (0.7) 66 (0.9)

Benchmarking Participants
Indiana State, US j 8 61 (5.9) j 5 76 (5.3) j 5 81 (4.9) k -- 67 (5.5)

Ontario Province, Can. k 3-4 36 (4.8) k 2 49 (5.3) k 2 61 (4.4) k 1 64 (4.6)

Quebec Province, Can. j 6 17 (3.4) k -- 54 (4.6) j 7 75 (3.8) k -- 38 (4.4)

Changes in state of
water by heating

and cooling

Common energy sources/forms
and their practical usesChemical and physical changes

States of matter
and differences in

their physical properties
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Intended and Taught TIMSS Physical Science Topics (Continued...)

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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CHAPTER 5: THE SCIENCE CURRICULUM TIMSS2003

Grade
SCIENCE 

Physical
Science

Countries

Armenia k 4,6 x x n 6 x x j 8 x x k -- x x

Australia k -- r 33 (4.6) k -- r 30 (4.4) k -- r 32 (4.7) k -- r 53 (5.3)

Belgium (Flemish) k -- 73 (3.4) n 5 22 (3.1) j 7 9 (1.8) j 7 16 (2.7)

Chinese Taipei k 4 77 (3.7) j 8 76 (3.5) k 3-4 67 (4.3) k 2 74 (3.8)

Cyprus k 3 44 (4.3) k 2-3 30 (4.1) k 4 75 (4.0) k 2-3 66 (4.4)

England k 3 r 45 (4.7) k K,2 r 69 (5.3) k 1,3 r 85 (3.6) k 2 r 83 (4.0)

Hong Kong, SAR k 2 r 66 (5.1) k 3 r 70 (4.6) k 4 r 93 (2.4) k 1 r 72 (5.5)

Hungary j 5 73 (4.2) j 5 49 (4.1) j 8 21 (3.5) k 3 74 (4.0)

Iran, Islamic Rep. of j 7 61 (4.8) j 5 76 (4.1) k 4 96 (1.6) k 1,4 98 (1.1)

Italy j 6-8 49 (3.8) j 6-8 34 (3.4) j 6-8 11 (2.1) j 6-8 14 (2.1)

Japan j 5,9-12 77 (3.6) k
3,7,10-

12 33 (4.0) k
3,4,8,10-

12 81 (3.3) k 3 91 (2.6)

Latvia k -- x x j 8-9 x x j 8-9 x x j 8-9 x x
Lithuania k 1-4 92 (2.0) k 3-4 73 (3.6) k 1-4 77 (3.2) k 3-4 51 (4.0)

Moldova, Rep. of k -- r 62 (4.5) k -- r 50 (4.7) k -- r 33 (4.1) j -- r 37 (4.5)

Morocco n -- x x j -- x x n -- x x j -- x x

Netherlands k -- 41 (4.5) k -- 23 (4.2) j -- 12 (2.4) k -- 26 (4.2)

New Zealand n 4-5 r 40 (3.3) k 2-5 r 50 (3.5) k 2-5 r 56 (3.7) k 2-3 r 55 (3.7)

Norway k 3,5,8 61 (4.8) j 6 58 (4.4) j 7,9 11 (2.6) j 5 30 (4.0)

Philippines k 4,7,10 82 (4.2) k 3,10 63 (4.7) j 5,10 56 (5.0) j 5,10 49 (5.2)

Russian Federation k 3-4 – – j 8-9 – – k 3-4 – – j 8 – –

Scotland j -- s 27 (5.1) k -- s 49 (4.8) k -- s 42 (5.2) k -- s 38 (4.9)

Singapore k 4 95 (1.4) k 4 81 (2.9) j 5 31 (4.1) k 3 83 (3.0)

Slovenia j 5 34 (4.6) k 3 21 (3.9) k 4 83 (3.4) k 4 55 (3.9)

Tunisia j 10 91 (2.4) j 10 11 (2.9) j 7 r 10 (2.6) j 8 4 (1.6)

United States k -- r 53 (3.1) k -- r 40 (2.9) j -- 61 (3.1) k -- 67 (2.7)

Yemen k -- – – k 4,10,12 – – k 4,12 – – k
4,9-

10,12 – –

International Avg. 61 (0.9) 48 (0.9) 50 (0.8) 54 (0.8)

Benchmarking Participants
Indiana State, US j 5 42 (4.9) k -- 28 (4.7) j 6 63 (5.3) k -- 61 (4.6)

Ontario Province, Can. j 7 34 (4.6) k 4 84 (3.6) k 1 26 (4.7) k 3 78 (4.0)

Quebec Province, Can. k -- 33 (4.5) j 5-7 25 (4.1) k -- 12 (3.1) j 6 16 (3.0)

Common uses of electricity
and electrical circuits MagnetsHeat flow and temperature Common sources of

light and related phenomena
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 

44Intended and Taught TIMSS Physical Science Topics (...Continued)Exhibit 5.15: 
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44Exhibit 5.15:  

Physical
Science

Countries

Armenia n -- x x

Australia k -- r 58 (5.0)

Belgium (Flemish) j 6 13 (2.2)

Chinese Taipei j 6 56 (4.1)

Cyprus k 3 41 (4.6)

England k K,1,3 r 77 (4.4)

Hong Kong, SAR j 6 r 27 (4.7)

Hungary j 7 26 (3.8)

Iran, Islamic Rep. of j 6 52 (4.8)

Italy j 6-8 30 (3.3)
Japan j 5,7,9-12 5 (1.8)
Latvia j 8-9 x x
Lithuania k 1-4 29 (3.2)

Moldova, Rep. of j -- r 34 (4.3)

Morocco j -- x x

Netherlands k -- 20 (3.9)

New Zealand n 2-3 r 51 (3.4)

Norway k 4 58 (4.5)

Philippines k 3,6-7,10 77 (4.5)

Russian Federation j 7 – –

Scotland k -- s 51 (5.1)

Singapore j 6 18 (3.4)

Slovenia k 3 22 (3.7)

Tunisia j 10 r 60 (3.4)

United States k -- 68 (3.0)

Yemen k 4,6 – –

International Avg. 42 (0.9)

Benchmarking Participants
Indiana State, US k -- 60 (4.7)

Ontario Province, Can. k 3 65 (4.6)

Quebec Province, Can. j 6 20 (3.8)

Forces that cause objects to move.
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Intended and Taught TIMSS Physical Science Topics

Background data on intended curriculum provided by National Research Coordinators, and on imple-
mented curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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CHAPTER 5: THE SCIENCE CURRICULUM TIMSS2003

Grade
SCIENCE 

Earth Science

Countries

Armenia n -- x x k -- x x k -- x x n -- x x

Australia k -- r 36 (5.0) j -- r 57 (4.3) j -- r 43 (4.2) k -- r 66 (4.4)

Belgium (Flemish) j 6 8 (1.7) k -- 59 (3.6) k -- 30 (3.2) j 6 39 (3.6)

Chinese Taipei j 7 27 (3.5) j 9 71 (3.6) k 3 71 (3.8) j 9 43 (4.2)

Cyprus k 4 46 (4.4) j -- 37 (4.4) k 4 91 (2.1) j -- 51 (4.6)

England k 2 r 68 (4.4) k 4 r 64 (4.1) k 4 r 65 (4.6) k 1-4 r 42 (4.5)

Hong Kong, SAR j -- r 29 (4.2) k 3 r 38 (4.5) k 4 r 98 (1.2) k 4 67 (4.6)

Hungary j 5 53 (4.6) j 5 78 (3.6) j 5 65 (4.3) j 5 92 (2.4)

Iran, Islamic Rep. of k 1,4 95 (1.8) k 1,3 64 (4.7) k 2-4 57 (4.4) j 5-8 78 (4.3)

Italy k 3-8 68 (3.8) k 3-7 85 (2.8) k 4,6-7 87 (2.3) k 3-8 76 (3.0)

Japan j
6,7,10-

12 5 (1.8) j
5,8,10-

12 34 (4.0) k
4,7,10-

12 27 (3.6) k
4,7,10-

12 15 (3.0)

Latvia k 3-4 x x k 3-4 x x j -- x x k -- x x
Lithuania j 7-8 66 (3.4) k 3-4 96 (1.1) j 5-6 87 (2.8) k 3-4 90 (2.4)

Moldova, Rep. of k -- r 86 (3.1) k -- r 96 (1.8) k -- r 99 (0.9) k -- r 94 (2.2)

Morocco j -- x x j -- x x j -- x x j -- x x

Netherlands k -- 31 (4.6) k -- 59 (5.0) j -- 47 (4.6) k -- 71 (4.4)

New Zealand n 2-5 r 43 (3.6) k 4-5 r 65 (3.6) k 3-9 r 41 (3.8) n 2-3 r 64 (3.7)

Norway k 2 16 (3.0) k 4 62 (4.5) j 8 56 (4.2) k 3-4 62 (4.3)

Philippines k 3,5,7 72 (4.6) k 3-4,7 74 (4.4) k 3-4,7 73 (4.2) k 3,7 83 (3.7)

Russian Federation k 2-4 – – k 2-4 – – j 6 – – k 3-4 – –

Scotland j -- s 15 (3.5) k -- s 54 (5.4) j -- s 33 (4.2) j -- s 51 (4.6)

Singapore j -- 5 (1.6) j -- 45 (3.9) j -- 84 (2.7) j -- 7 (1.8)

Slovenia k 2 11 (2.6) j 5 77 (4.0) j 5 62 (4.4) k 3 66 (4.4)

Tunisia j 11 r 15 (3.0) j 11 r 27 (4.0) j 10 r 87 (2.5) j 10 r 46 (4.4)

United States k -- 76 (2.8) k -- 82 (2.2) j -- 62 (2.9) k -- 86 (2.0)

Yemen k 4,10-12 – – j 5,10,12 – – k -- – – k -- – –

International Avg. 41 (0.8) 63 (0.9) 65 (0.8) 61 (0.8)

Benchmarking Participants
Indiana State, US k -- 72 (5.1) k -- 80 (5.7) k -- 63 (6.5) j 6,7 86 (4.3)

Ontario Province, Can. k 4 62 (5.0) k 2 54 (4.8) j 6 48 (4.5) k 4 79 (4.0)

Quebec Province, Can. j 6 50 (5.0) j 6 44 (4.4) k -- 47 (4.5) j 6 71 (4.4)

Air
Common features of
the Earth’s landscape

and relationship to human use

Rocks, minerals,
sand, and soil Water on Earth
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Background data on intended curriculum provided by National Research Coordinators, and on implented 
curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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44Exhibit 5.16:  

Earth Science

Countries

Armenia j 9 x x k -- x x k K-4 x x k -- x x

Australia j -- r 65 (4.0) j -- r 70 (4.8) j 5 r 78 (4.1) j -- r 30 (3.4)

Belgium (Flemish) j 6 30 (3.8) k -- 88 (2.4) k -- 93 (1.5) j 6 13 (2.8)

Chinese Taipei j 7 79 (2.9) j 7 77 (3.6) j 7 81 (3.4) j 8 11 (2.5)

Cyprus j 6 31 (4.8) k 2 92 (2.3) k 2 76 (3.7) j -- 16 (3.3)

England j -- r 37 (4.5) k 4 r 86 (3.1) k 2 r 79 (3.8) j -- r 30 (4.8)

Hong Kong, SAR j 5 r 56 (4.3) k 3 r 80 (3.8) k 2 84 (3.5) j 7 r 7 (2.9)

Hungary j 8 54 (4.3) j 5 94 (2.1) k 1 91 (2.4) j 8 17 (3.3)

Iran, Islamic Rep. of k 4 75 (4.1) k 3-4 70 (4.6) j 6 50 (4.1) j 5,8 18 (3.4)

Italy k 4,6-8 63 (3.4) k 3,6 95 (1.5) k 3,6 84 (2.5) k 4,8 62 (3.4)

Japan j 9-12 5 (1.7) j
5,8,10-

12 41 (4.0) j
5,8,10-

12 29 (3.8) j
6,7,10-

12 1 (1.0)

Latvia k -- x x j -- x x k 3-4 x x j -- x x
Lithuania k 3-4 77 (3.1) k 3-4 96 (1.4) k 1-4 98 (1.1) j 5-6 64 (3.7)

Moldova, Rep. of k -- r 92 (2.7) k -- r 96 (1.7) k -- r 97 (1.5) k -- r 62 (4.7)

Morocco j -- x x j -- x x j -- x x j -- x x

Netherlands k -- 34 (4.8) j -- 79 (4.0) k -- 72 (4.4) j -- 26 (3.9)

New Zealand j 8-9 r 61 (3.9) k 4-5 r 70 (3.3) j 6-7 r 75 (3.0) k 2-3 r 41 (3.5)

Norway k 3-4 57 (4.5) k 3-4 79 (3.1) k 3 96 (1.6) j 8 30 (3.7)

Philippines k 3-5,7 84 (3.6) j 5,7 89 (3.2) k 3-5,7 92 (2.6) j -- 54 (5.2)

Russian Federation k 3-4 – – k 3-4 – – k 2-3 – – k 3-4 – –

Scotland j -- s 35 (4.4) k -- s 73 (4.5) k -- s 76 (4.5) j -- s 10 (2.8)

Singapore j 6 43 (4.2) k 4 87 (2.3) j -- 28 (3.7) j -- 4 (1.8)

Slovenia j 5 51 (4.5) j 5 88 (2.7) j 5 71 (3.8) j 8 4 (1.9)

Tunisia j -- r 40 (3.9) j 10 r 62 (4.6) j 10 r 61 (4.5) j 11 r 5 (1.8)

United States j -- 80 (2.3) k -- 80 (2.3) k -- 80 (2.5) k -- r 58 (2.9)

Yemen j 5 – – k 4,11 – – j 5 – – j 10,12 – –

International Avg. 55 (0.8) 81 (0.7) 76 (0.7) 27 (0.7)

Benchmarking Participants
Indiana State, US j 6 85 (3.8) j 6 75 (5.4) k 4 79 (4.7) j 7 63 (5.4)

Ontario Province, Can. j 5 68 (4.3) j 5 63 (5.1) j 5 61 (5.0) k 4 55 (5.1)

Quebec Province, Can. j 6 62 (3.8) k -- 81 (3.1) j 6 77 (3.7) k -- 32 (4.2)

Use and conservation
of Earth’s natural resources Earth’s water cycle

Weather conditions
from day to day or
over the seasons

Fossils of animals and plants
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All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Intended and Taught TIMSS Earth Science Topics (Continued...)

Background data on intended curriculum provided by National Research Coordinators, and on implented 
curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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CHAPTER 5: THE SCIENCE CURRICULUM TIMSS2003

Grade
SCIENCE 

Earth Science

Countries

Armenia n 8 x x

Australia j 5 r 69 (4.1)

Belgium (Flemish) j 6 39 (4.0)

Chinese Taipei j 7 46 (3.8)

Cyprus j -- 13 (2.7)

England k 4 r 83 (4.1)

Hong Kong, SAR j 6 r 19 (3.7)

Hungary j 6 67 (4.0)

Iran, Islamic Rep. of k 4 99 (0.8)

Italy j 5,8 27 (3.2)

Japan k 4,9-12 60 (3.9)

Latvia k 2-4 x x

Lithuania k 1-4 92 (2.4)

Moldova, Rep. of k -- r 92 (2.5)

Morocco j -- x x

Netherlands k -- 18 (3.6)

New Zealand k 1-5 r 80 (2.6)

Norway k 4,8 97 (1.2)

Philippines j 5,7 80 (4.3)

Russian Federation k 3-4 – –

Scotland j -- s 59 (4.9)

Singapore j 5 26 (3.6)

Slovenia k 3,6 32 (4.6)

Tunisia j 11 r 12 (3.0)

United States k -- 74 (2.6)

Yemen k 4,7 – –

International Avg. 56 (0.8)

Benchmarking Participants
Indiana State, US j 5,6 58 (4.7)

Ontario Province, Can. j 6 23 (4.5)

Quebec Province, Can. j 6 42 (4.4)

Earth’s solar system

G
ra

de
(s

) t
op

ic
 is

in
te

nd
ed

 to
 b

e
ta

ug
ht

Pe
rc

en
t o

f s
tu

de
nt

s
ta

ug
ht

 th
e 

to
pi

c

St
ud

en
t p

op
ul

at
io

n
in

te
nd

ed
 to

to
pi

c 
th

ro
ug

h
4t

h 
gr

ad
e

be
 ta

ug
ht

All or almost all studentsk Only the more able studentsn Not included in the curriculum through fourth gradej

Background data on intended curriculum provided by National Research Coordinators, and on implented 
curriculum by teachers at the time of testing.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

44Intended and Taught TIMSS Earth Science Topics (...Continued)Exhibit 5.16: 
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Chapter 6 
Teachers of Science
Since the teacher is central in creating a classroom environment that 
supports learning science, Chapter 6 presents information about the 
preparation and background of science teachers in the participating 
countries. The chapter begins with information about the licensing 
and/or certifi cation requirements for teaching science at the eighth and 
fourth grades in the TIMSS countries. The National Research Coor-
dinators were responsible for providing this information as part of 
completing the Curriculum Questionnaire. 

The remaining sections of the chapter include information about 
the demographic characteristics of the teaching force and about teach-
ers’ educational background and preparation, including opportunities 
for professional development. To collect information from teachers, 
TIMSS administered a two-part questionnaire in which teachers were 
asked to provide information about their background and training and 
their instructional practices. Chapter 6 essentially presents teachers’ 
responses to the fi rst part of the questionnaire, while Chapter 7 pres-
ents information from the second part about classroom instruction. 

Because the sampling for the teacher questionnaires was based 
on participating students, teachers’ responses do not necessarily rep-
resent all eighth-grade or all fourth-grade science teachers in each 
country. Rather, they represent teachers of the representative samples 
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of students assessed. It is important to note that when information 
from the teacher questionnaire is being reported, the student is always 
the unit of analysis. That is, the data shown are the percentages of 
students whose teachers reported on various characteristics or instruc-
tional strategies. Using the student as the unit of analysis makes it pos-
sible to describe the instruction received by representative samples of 
students and the characteristics of the teachers delivering that instruc-
tion. Although this perspective may differ from that obtained by simply 
collecting information from teachers, it is consistent with the TIMSS 
goals of providing information about the educational contexts and per-
formance of students.

The teachers who completed the questionnaires were the science 
teachers of the students who took the TIMSS 2003 test. At the eighth 
grade, the general sampling procedure was to sample a mathematics 
class from each participating school, administer the test to those stu-
dents, and ask both their mathematics and science teachers to complete 
the questionnaire. In countries where science is taught as separate sub-
jects, all science subject teachers of the students in the sampled math-
ematics classes were asked to complete a questionnaire. At the fourth 
grade, students often only have one teacher for all subjects, so this 
teacher is their science teacher and the one who completed the ques-
tionnaire. In either grade, the information about teachers’ character-
istics and instruction is tied directly to the students tested. Sometimes, 
however, teachers did not complete the questionnaire assigned to them, 
so most countries had some percentage of students for whom no teacher 
questionnaire information is available. The exhibits in this chapter have 
special notations on this point. For a country where teacher responses 
are available for at least 70 but less than 85 percent of the students, an 
“r” is included next to its data. Where teacher responses are available for 
at least 50 but less than 70 percent of the students, an “s” is included. 
Where teacher responses are available for less than 50 percent, an “x” 
replaces the data. 
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What Are the Requirements for Being a Science Teacher?

Exhibit 6.1 presents the country-level responses about the require-
ments for being certifi ed or licensed to teach science at the eighth and 
fourth grades. Countries were asked about fi ve requirements, including 
supervised practical experience (practicum), passing an examination, 
obtaining a university degree, completion of a probationary period, and 
completion of an induction program. At the eighth grade, 72 percent 
of the TIMSS countries (34 out of 47) and three benchmarking entities 
required a university degree (or equivalent) and just as many partici-
pants required fulfi llment of some type of practicum for certifi cation as 
a science teacher. In more than half of the countries (30 out of 47) and 
three of the benchmarking participants, certifi cation required passing 
an examination. A probationary period was required in 28 countries 
and one benchmarking entity. Of the TIMSS countries, nine required 
completion of an induction program as did one of the benchmarking 
entities. For the United States and Canada, it should be noted that 
requirements for certifi cation vary across states and provinces.

At the fourth grade, most of the TIMSS countries (19 out of 26) 
and two of the benchmarking participants required some type of practi-
cum for certifi cation. Seventeen of the countries participating at the 
fourth grade and two of the three benchmarking participants required 
two or more of the following for certifi cation – passing an examination, 
a university degree, or completion of a probationary a period. Similar 
to the eighth grade, the fewest number of fourth grade participants 
required completion of an induction program.

Exhibit 6.2 contains participants’ reports about the organization 
or authority responsible for granting certifi cation for science teachers. 
Across participants at the eighth grade, universities or colleges were 
most likely to be responsible for granting certifi cation (70% of the 
countries and Quebec province). The next most prevalent procedure 
was for the ministry of education to grant certifi cation. A handful of 
participants reported using licensing boards and three (New Zealand, 
Scotland, and Syria) reported granting certifi cation through a teacher 
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TIMSS2003

Grade88SCIENCE Exhibit 6.1:  

Countries
Pre-practicum

and Supervised
Practicum

Passing an
Examination

University
Degree or
Equivalent

Completion of
a Probationary

Teaching Period

Completion of
an Induction

Program

Armenia k k j k j

Australia k j k k j

Bahrain k k k k j

Belgium (Flemish) k k k j j

Botswana k k j k j

Bulgaria k k k j j

Chile j j k j j

Chinese Taipei k j k k j

Cyprus j j k k j

Egypt j j k j j

England k k k k k

Estonia k j k j j

Ghana k k j j j

Hong Kong, SAR j j j j j

Hungary k k k j j

Indonesia k k k j j

Iran, Islamic Rep. of k j j k k

Israel k k k k j

Italy j k k k j

Japan k k k k k

Jordan j j k j j

Korea, Rep. of k k k j j

Latvia j j k j j

Lebanon j k j j k

Lithuania k k j k j

Macedonia, Rep. of j j k k j

Malaysia k k j k k

Moldova, Rep. of j j j j j

Morocco j k j k j

Netherlands k k j k j

New Zealand k j k k j

Norway k k j k j

Palestinian Nat'l Auth. j j k j j

Philippines k k k k j

Romania k k k k k

Russian Federation k k k j j

Saudi Arabia k k k k k

Scotland k k k k j

Serbia k k k k k

Singapore k k k k k

Slovak Republic j j k j j

Slovenia k j k k k

South Africa k k j k j

Sweden k k k j j

Syrian Arab Republic k k k j j

Tunisia k k k k j

United States k j k k j

Benchmarking Participants
Basque Country, Spain j k k j j

Indiana State, US k k j k k

Ontario Province, Can. k k k j j

Quebec Province, Can. j j k j j

Country reported Yes
for the particular optionk

Country reported No
for the particular optionj

Current Requirements for Being a Science Teacher

Background data provided by National Research Coordinators.
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Grade
SCIENCE 
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44
Countries

Pre-practicum
and Supervised

Practicum

Passing an
Examination

University
Degree or
Equivalent

Completion of
a Probationary

Teaching Period

Completion of
an Induction

Program

Armenia j j k j j

Australia k j k k j

Belgium (Flemish) k k k j j

Chinese Taipei k j k k j

Cyprus j j k j k

England k k k k k

Hong Kong, SAR j j j j j

Hungary k k k j j

Iran, Islamic Rep. of k j j k k

Italy j k j k j

Japan k k j k k

Latvia j j k j j

Lithuania k k j k j

Moldova, Rep. of j j j j j

Morocco k k j j --

Netherlands k k j k j

New Zealand k j k k j

Norway k k j k j

Philippines k k k j j

Russian Federation k k k j j

Scotland k k k k j

Singapore k k j k k

Slovenia k j k k k

Tunisia k k k k j

United States j j k j j

Yemen k j j k j

Benchmarking Participants
Indiana State, US k k j k k

Ontario Province, Can. k k k j j

Quebec Province, Can. j j k j j

Country reported Yes
for the particular optionk

Country reported No
for the particular optionj

Background data provided by National Research Coordinators. A dash (–) indicates comparable data are not available. 

Current Requirements for Being a Science TeacherExhibit 6.1:  
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TIMSS2003

Grade88SCIENCE Exhibit 6.2:  

Countries
Minister/

Ministry of
Education

National/State
Licensing Board

Universities/
Colleges

Teacher
Organization

Armenia j j j j

Australia k j j j

Bahrain j j j j

Belgium (Flemish) j j k j

Botswana j j k j

Bulgaria j j k j

Chile j j j j

Chinese Taipei j k k j

Cyprus j j j j

Egypt j j j j

England k j j j

Estonia j j k j

Ghana j j k j

Hong Kong, SAR k j j j

Hungary j j k j

Indonesia j j k j

Iran, Islamic Rep. of k j k j

Israel k j k j

Italy k j j j

Japan j k j j

Jordan k j k j

Korea, Rep. of k j j j

Latvia j j j j

Lebanon k j k j

Lithuania j j k j

Macedonia, Rep. of j j j j

Malaysia j j k j

Moldova, Rep. of j j j j

Morocco k j j j

Netherlands j j k j

New Zealand j j j k

Norway k k k j

Palestinian Nat'l Auth. k j k j

Philippines j k j j

Romania k j k j

Russian Federation j j k j

Saudi Arabia j j k j

Scotland j j j k

Serbia j j k j

Singapore j j k j

Slovak Republic j j k j

Slovenia k j k j

South Africa j j k j

Sweden j j j j

Syrian Arab Republic k k k k

Tunisia k j j j

United States j k j j

Benchmarking Participants

Basque Country, Spain k j j j

Indiana State, US j k j j

Ontario Province, Can. j k j j

Quebec Province, Can. k j k j

Country reported Yes
for the particular option

k

j
Country reported No
for the particular option

Licensing/Certifi cation Authority for Science Teachers

Background data provided by National Research Coordinators. 
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TIMSS2003

Grade
SCIENCE 
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44Exhibit 6.2:  

Countries
Minister/

Ministry of
Education

National/State
Licensing Board

Universities/
Colleges

Teacher
Organization

Armenia j j j j

Australia k j j j

Belgium (Flemish) j j k j

Chinese Taipei j k k j

Cyprus j j j j

England k j j j

Hong Kong, SAR k j j j

Hungary j j k j

Iran, Islamic Rep. of k j k j

Italy k j j j

Japan j k j j

Latvia j j j j

Lithuania j j k j

Moldova, Rep. of j j j j

Morocco k j j j

Netherlands j j k j

New Zealand j j j k

Norway k k j j

Philippines j k j j

Russian Federation j j k j

Scotland j j j k

Singapore j j k j

Slovenia k j k j

Tunisia k j j j

United States j k j j

Yemen j j j j

Benchmarking Participants

Indiana State, US j k j j

Ontario Province, Can. j k j j

Quebec Province, Can. k j k j

Country reported Yes
for the particular option

k

j
Country reported No
for the particular option

Licensing/Certifi cation Authority for Science Teachers

Background data provided by National Research Coordinators.
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organization. The responses at the fourth grade were similar, with min-
istries of education and universities/colleges being the organizations 
most often responsible for granting certifi cation. 

What Are the Background Characteristics of Science teachers? 

Exhibit 6.3 presents a considerable amount of information about the 
background characteristics of science teachers at the eighth and fourth 
grades, including their gender, age, certifi cation status, and number of 
years of teaching experience. Typically, larger percentages of students 
were taught science by female teachers than male teachers, particularly 
at the fourth grade. At the eighth grade, on average, internationally, 
60 percent of the students were taught science by females and 40 
percent by males, and similar percentages were found in a number of 
countries. However, at least 80 percent of students had female teach-
ers in Armenia, Bulgaria, Italy, Latvia, Lithuania, the Philippines, the 
Russian Federation, and Slovenia. By contrast, only in Ghana and 
Japan were as many as 80 percent of the students taught science by 
male teachers. At the fourth grade, on average, internationally, almost 
four-fi fths (79%) of the science teaching force was female. Across the 
participants, in each country with the exception of Tunisia, at least 50 
percent, and often a much higher percentage, of the students were 
taught by female teachers. 

Looking to the last column of Exhibit 6.3, it can be seen that, 
in general, the science teaching force around the world is quite expe-
rienced. Eighth-grade science teachers reported 15 years of teaching 
experience, on average, internationally, and fourth-grade teachers 
reported 16 years.

Given their years of teaching experience, it follows that the 
majority of the eighth-grade and the fourth-grade students were taught 
science by teachers in their 30s and 40s. If there was a steady replen-
ishing of the teaching force, one might expect approximately equiva-
lent percentages of students taught by teachers in their 20s, 30s, 40s, 
and 50s. Few countries, however, had a comparatively younger teach-
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ing force at either the eighth or fourth grades. At the eighth grade, 
on average, internationally, only 20 percent of students were taught 
by teachers younger than age 30. The four countries with the most 
students (more than 40 percent) taught by younger teachers were 
Botswana, Ghana, Lebanon, and Saudi Arabia. The pattern was very 
similar at the fourth grade. On average, internationally, 20 percent of 
the students were taught by teachers younger than 30 years old, and 
with the exception of Cyprus (48%) and Singapore (45%), this per-
centage was usually well under 40 percent. 

At the other end of the age distribution, 22 percent of the eighth-
grade students and 21 percent of the fourth-grade students interna-
tionally were taught by teachers age 50 or older. At the eighth grade, 
interestingly, the teaching force was relatively older in some countries. 
For example, at least half of the students in Italy and Macedonia had 
teachers at least 50 years of age. 

Finally, from Exhibit 6.3, it can be seen that teachers at both the 
eighth and fourth grades, reported having full certifi cation rather than 
provisional or emergency credentials. Given the potential problem of 
teacher shortages for a variety of reasons, it is interesting to note that, 
on average, internationally, 87 percent of the eighth-grade students 
and 84 percent of the fourth-grade students were taught science by 
certifi ed teachers. Of course, the situation varied dramatically across 
the TIMSS countries. For example, in Lebanon, only 45 percent of the 
eighth-grade students and in Tunisia only 21 percent of the fourth-
grade students were taught science by a fully certifi ed teacher. 
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TIMSS2003

Grade88SCIENCE Exhibit 6.3:  

Armenia r 86 (1.7) 14 (1.7) r 10 (1.4) 27 (2.0) 36 (2.3) 28 (1.7) r 95 (1.1) r 19 (0.5)

Australia r 46 (3.6) 54 (3.6) r 23 (3.3) 23 (2.5) 33 (3.8) 21 (3.2) r 90 (2.7) r 15 (0.8)

Bahrain 52 (0.4) 48 (0.4) 27 (2.3) 58 (2.6) 14 (2.4) 1 (0.2) 94 (1.5) 9 (0.5)

Belgium (Flemish) 71 (2.9) 29 (2.9) 31 (3.1) 23 (2.4) 28 (2.4) 18 (2.6) – – 15 (0.8)

Botswana 39 (4.2) 61 (4.2) 56 (4.4) 35 (4.5) 6 (2.2) 3 (1.6) r 91 (2.9) r 6 (0.5)

Bulgaria r 81 (2.0) 19 (2.0) r 8 (1.6) 25 (2.5) 34 (1.7) 33 (2.2) r 99 (0.4) r 19 (0.6)

Chile 75 (2.8) 25 (2.8) 5 (1.7) 20 (3.2) 39 (4.3) 36 (3.3) 87 (2.2) 21 (0.6)

Chinese Taipei 41 (4.1) 59 (4.1) 18 (3.3) 38 (3.9) 25 (3.3) 19 (3.1) 93 (2.3) 13 (0.8)

Cyprus 64 (1.1) 36 (1.1) 10 (0.7) 21 (1.0) 47 (0.9) 22 (1.4) – – 9 (0.3)

Egypt 62 (4.2) 38 (4.2) 16 (3.4) 59 (3.7) 23 (3.0) 1 (0.9) 100 (0.2) 13 (0.5)

Estonia 79 (1.9) 21 (1.9) 11 (1.8) 16 (1.7) 35 (2.8) 38 (2.9) 91 (1.4) 20 (0.6)

Ghana 11 (2.4) 89 (2.4) 50 (4.5) 30 (4.1) 13 (3.2) 7 (2.3) r 83 (3.5) 8 (0.6)

Hong Kong, SAR 41 (4.6) 59 (4.6) 30 (4.4) 42 (3.4) 19 (3.5) 9 (2.6) 83 (3.2) 12 (0.9)

Hungary 74 (1.9) 26 (1.9) 9 (1.5) 20 (1.7) 40 (2.6) 31 (2.3) – – 21 (0.5)

Indonesia 56 (3.1) 44 (3.1) 16 (2.2) 50 (3.2) 26 (2.8) 7 (1.6) 90 (2.1) 12 (0.5)

Iran, Islamic Rep. of 39 (4.2) 61 (4.2) 17 (2.6) 42 (4.0) 36 (3.7) 5 (1.8) 57 (3.8) 14 (0.6)

Israel 79 (2.5) 21 (2.5) 14 (2.8) 35 (3.2) 30 (3.0) 21 (3.2) 96 (1.6) 16 (0.8)

Italy 80 (3.0) 20 (3.0) 3 (1.0) 7 (2.1) 31 (3.1) 59 (3.1) 95 (1.6) 23 (0.6)

Japan 20 (3.1) 80 (3.1) 14 (2.8) 30 (3.6) 38 (3.9) 18 (3.4) 97 (1.6) 18 (0.8)

Jordan 48 (1.9) 52 (1.9) 33 (4.0) 45 (4.5) 15 (3.2) 7 (2.4) 70 (3.7) 11 (0.7)

Korea, Rep. of r 66 (3.4) 34 (3.4) r 15 (2.6) 41 (3.0) 40 (3.6) 4 (1.7) s 99 (0.2) r 13 (0.5)

Latvia 83 (1.9) 17 (1.9) 9 (1.6) 24 (2.6) 33 (2.8) 34 (2.8) – – 20 (0.7)

Lebanon 71 (3.1) 29 (3.1) 45 (2.9) 27 (2.6) 20 (2.7) 8 (1.7) r 45 (3.9) 11 (0.5)

Lithuania 82 (1.7) 18 (1.7) 11 (1.4) 26 (2.3) 34 (2.2) 30 (2.4) 100 (0.0) 20 (0.7)

Macedonia, Rep. of 58 (2.3) 42 (2.3) 4 (0.8) 17 (1.8) 29 (2.0) 50 (2.2) x x 22 (0.6)

Malaysia 76 (3.5) 24 (3.5) 26 (3.5) 39 (4.2) 31 (3.9) 4 (1.7) 77 (3.8) 11 (0.7)

Moldova, Rep. of 71 (2.1) 29 (2.1) 18 (2.0) 15 (1.7) 25 (2.6) 42 (2.4) r 92 (1.6) r 22 (0.7)

Morocco 34 (4.9) 66 (4.9) 17 (3.8) 29 (4.1) 46 (5.4) 7 (2.7) 88 (3.0) 15 (1.1)

Netherlands 27 (2.0) 73 (2.0) 18 (2.5) 20 (2.4) 31 (3.1) 31 (3.0) – – r 16 (0.7)

New Zealand 50 (5.8) 50 (5.8) 15 (3.4) 34 (5.0) 31 (5.1) 21 (3.3) 76 (4.4) 12 (0.8)

Norway 40 (4.0) 60 (4.0) 18 (3.3) 25 (3.4) 22 (3.3) 36 (4.4) 96 (2.0) 16 (1.0)

Palestinian Nat'l Auth. 52 (3.0) 48 (3.0) 35 (3.9) 36 (4.1) 21 (3.7) 8 (2.2) r 83 (3.6) 9 (0.7)

Philippines 88 (3.1) 12 (3.1) 24 (4.1) 32 (4.2) 24 (3.5) 20 (3.7) 93 (2.2) 13 (0.8)

Romania 77 (2.1) 23 (2.1) 20 (2.0) 20 (2.1) 22 (1.7) 38 (2.0) 89 (1.8) 19 (0.6)

Russian Federation 88 (1.3) 12 (1.3) 16 (2.1) 23 (1.5) 29 (1.8) 32 (2.2) 92 (1.5) 19 (0.6)

Saudi Arabia 43 (2.5) 57 (2.5) 45 (5.7) 37 (5.0) 16 (3.7) 2 (1.2) 95 (1.9) 9 (0.7)

Scotland s 45 (3.3) 55 (3.3) s 13 (2.1) 13 (2.1) 34 (3.1) 40 (3.3) – – s 18 (0.7)

Serbia 69 (2.0) 31 (2.0) 8 (1.1) 22 (1.8) 26 (2.0) 45 (2.1) 90 (1.3) 20 (0.5)

Singapore 64 (2.6) 36 (2.6) 34 (2.6) 27 (2.6) 19 (1.8) 21 (2.3) 96 (1.0) 12 (0.6)

Slovak Republic 78 (1.9) 22 (1.9) 16 (2.0) 20 (2.1) 25 (2.1) 39 (2.7) 87 (1.9) 20 (0.7)

Slovenia 84 (2.0) 16 (2.0) 8 (1.5) 31 (2.7) 42 (2.5) 19 (2.1) 87 (2.1) 18 (0.6)

South Africa 49 (4.1) 51 (4.1) 24 (3.2) 51 (3.4) 20 (2.8) 4 (1.2) r 53 (4.4) 10 (0.5)

Sweden 45 (3.6) 55 (3.6) 15 (2.5) 29 (2.8) 22 (2.7) 34 (2.7) r 86 (2.5) 13 (0.7)

Tunisia 70 (3.3) 30 (3.3) 24 (3.2) 45 (4.3) 19 (3.5) 12 (2.6) 96 (1.7) r 11 (0.8)

United States 54 (3.1) 46 (3.1) 15 (2.3) 23 (2.4) 31 (3.1) 30 (2.9) r 88 (2.2) 14 (0.7)

¶ England s 55 (4.5) 45 (4.5) s 23 (3.3) 27 (4.0) 28 (3.9) 23 (3.7) – – s 13 (1.1)

International Avg. 60 (0.5) 40 (0.5) 20 (0.4) 30 (0.5) 28 (0.5) 22 (0.4) 87 (0.4) 15 (0.1)

Benchmarking Participants
Basque Country, Spain 70 (4.8) 30 (4.8) 9 (2.9) 29 (4.1) 49 (4.4) 13 (2.9) – – 17 (1.0)

Indiana State, US 45 (6.1) 55 (6.1) 17 (5.1) 15 (4.4) 32 (5.5) 36 (5.9) 99 (0.0) – –

Ontario Province, Can. 50 (4.9) 50 (4.9) 26 (4.1) 31 (4.6) 23 (4.0) 19 (3.8) 97 (1.5) 12 (0.9)

Quebec Province, Can. 53 (5.0) 47 (5.0) 28 (4.2) 33 (4.0) 23 (4.4) 16 (2.9) r 88 (3.4) 12 (0.7)

Have Full
Certificate*

Female

Gender Age

29 Years or
Under

Countries

40-49 Years 50 Years or
OlderMale 30-39 Years

Number of
Years of
Teaching

Percentage of Students by Teacher Characteristics

Science Teachers’ Gender, Age, Certifi cation, and Number of Years 
of Teaching

Background data provided by teachers.

*Does not include provisional or emergency certifi cate.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 251

44Exhibit 6.3:  

Armenia s 90 (3.0) 10 (3.0) s 15 (4.6) 33 (5.5) 30 (5.2) 21 (4.5) s 93 (3.0) s 15 (1.2)

Australia 75 (4.2) 25 (4.2) 21 (3.5) 14 (2.4) 46 (4.4) 19 (3.0) r 91 (2.4) 17 (0.9)

Belgium (Flemish) 77 (2.7) 23 (2.7) 22 (2.8) 39 (3.5) 26 (3.0) 13 (2.2) 100 (0.0) 16 (0.7)

Chinese Taipei 59 (4.0) 41 (4.0) 21 (3.5) 35 (4.0) 28 (4.1) 15 (3.2) 81 (3.6) 14 (1.0)

Cyprus 76 (3.8) 24 (3.8) 48 (4.2) 42 (4.1) 4 (1.6) 6 (2.0) – – 9 (0.6)

England r 73 (4.2) 27 (4.2) r 30 (4.7) 24 (4.4) 25 (3.8) 21 (3.5) – – r 12 (1.0)

Hong Kong, SAR 73 (4.0) 27 (4.0) 38 (4.8) 26 (3.9) 11 (2.7) 25 (4.7) 87 (2.9) 14 (1.0)

Hungary 94 (1.8) 6 (1.8) 8 (2.1) 33 (3.7) 40 (3.7) 19 (3.2) – – 19 (0.8)

Iran, Islamic Rep. of 51 (4.8) 49 (4.8) 14 (3.4) 39 (4.2) 39 (4.4) 8 (2.6) 33 (4.2) 16 (0.7)

Italy 96 (1.2) 4 (1.2) 3 (1.4) 18 (2.4) 39 (3.6) 39 (3.3) 97 (1.3) 21 (0.6)

Japan 57 (3.9) 43 (3.9) 10 (2.6) 19 (3.3) 44 (4.3) 27 (3.6) 99 (1.0) 20 (0.8)

Latvia 99 (0.6) 1 (0.6) 6 (2.0) 40 (4.1) 31 (3.8) 22 (3.7) – – 19 (0.9)

Lithuania 99 (0.6) 1 (0.6) 12 (2.2) 37 (3.1) 32 (3.1) 19 (2.6) 100 (0.0) 19 (0.7)

Moldova, Rep. of 98 (1.2) 2 (1.2) 15 (2.8) 30 (4.0) 35 (4.2) 20 (3.5) 64 (4.6) 21 (0.9)

Morocco s 52 (4.6) 48 (4.6) s 23 (4.4) 21 (4.3) 46 (5.1) 10 (2.0) s 91 (2.8) s 15 (0.9)

Netherlands 64 (4.6) 36 (4.6) 30 (4.4) 18 (3.7) 24 (4.3) 28 (3.9) – – 16 (1.1)

New Zealand 81 (2.5) 19 (2.5) 26 (2.9) 26 (2.9) 29 (2.9) 19 (2.5) r 85 (2.5) r 12 (0.6)

Norway 81 (2.4) 19 (2.4) 13 (2.7) 24 (3.3) 31 (4.1) 31 (3.4) 97 (1.3) 16 (0.9)

Philippines 87 (2.9) 13 (2.9) 14 (3.1) 39 (5.1) 24 (4.2) 22 (4.0) 89 (2.9) 13 (0.9)

Russian Federation 99 (0.8) 1 (0.8) 11 (2.6) 36 (3.4) 28 (3.5) 25 (3.7) 98 (0.9) 21 (0.7)

Scotland r 93 (2.2) 7 (2.2) r 22 (3.8) 27 (3.6) 22 (3.9) 29 (4.3) – – r 16 (0.9)

Singapore 84 (2.9) 16 (2.9) 45 (3.9) 35 (3.9) 5 (1.6) 15 (2.7) 95 (1.7) 10 (0.8)

Slovenia 97 (1.6) 3 (1.6) 11 (3.0) 32 (4.3) 36 (4.6) 21 (3.7) r 89 (3.1) 19 (0.8)

Tunisia 46 (4.3) 54 (4.3) 11 (2.5) 46 (4.6) 24 (3.6) 19 (3.3) r 21 (3.5) r 18 (0.8)

United States 86 (2.1) 14 (2.1) 21 (1.9) 28 (2.1) 22 (2.2) 29 (2.5) 91 (1.6) 13 (0.6)

International Avg. 79 (0.6) 21 (0.6) 20 (0.7) 31 (0.8) 29 (0.8) 21 (0.7) 84 (0.6) 16 (0.2)

Benchmarking Participants
Indiana State, US 88 (3.6) 12 (3.6) 17 (3.8) 24 (4.9) 24 (5.5) 36 (5.4) 100 (0.0) – –

Ontario Province, Can. 75 (3.8) 25 (3.8) 23 (4.1) 23 (3.9) 26 (4.5) 28 (4.5) 92 (3.1) 13 (0.9)

Quebec Province, Can. 93 (2.0) 7 (2.0) 17 (3.6) 30 (4.2) 21 (3.6) 32 (4.4) 83 (3.6) 17 (1.0)

Percentage of Students by Teacher Characteristics

Have Full
Certificate*

Female

Gender Age

29 Years or
Under

Countries

40-49 Years 50 Years or
OlderMale 30-39 Years

Number of
Years of
Teaching

Science Teachers’ Gender, Age, Certifi cation, and Number of Years 
of Teaching

Background data provided by teachers.

*Does not include provisional or emergency certifi cate.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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What Preparation Do Teachers Have for Teaching Science? 

Exhibits 6.4 through 6.9 present teachers’ reports about their prep-
aration to teach science, including educational experiences before 
actually teaching and opportunities for developing their expertise 
after entering the profession (often referred to as pre-service and 
in-service training).

Exhibit 6.4 presents teachers’ highest level of education. Even 
though the percentages were somewhat higher at the eighth grade 
than the fourth grade, approximately two-thirds of the eighth- and 
fourth-grade students were taught science by teachers having at least 
a university degree or equivalent. At the eighth grade, 57 percent of 
the students were taught by teachers with a university degree and 
another 22 percent by teachers who had coursework beyond the initial 
university degree. At the fourth grade, 52 percent of the students were 
taught by teachers with a university degree and another 13 percent by 
teachers with coursework beyond that degree. 

Despite a relatively well-educated teaching force, on average, 
the situation varied dramatically among countries. At the eighth grade, 
for example, at least half the students were taught by teachers with 
work beyond the initial university degree in Armenia, Australia, Bul-
garia, Lithuania, New Zealand, the Russian Federation, Tunisia, the 
United States, and the Basque Country, Spain. In contrast, 44 percent 
of the eighth-grade students in Morocco and 25 percent in Malaysia 
were taught by teachers only having completed secondary school. 

According to the results of the Curriculum Questionnaire, 
almost all of the students participating in TIMSS 2003 were supposed 
to be learning science according to a national (for most countries) or 
regional curriculum. To gather some information about coherence 
between the intended curriculum and teacher preparation, the Cur-
riculum Questionnaire also asked about specifi c teacher training in how 
to teach this curriculum – as part of either teachers’ pre-service or in-
service education. Exhibit 6.5 has the results. The majority of countries 
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and benchmarking participants reported preparation in how to teach 
the intended curriculum as part of both pre- and in-service training, 
and most reported coverage in at least one of these places. Countries 
reporting no specifi c training in how to teach the intended curriculum 
included Chile, Korea, Moldova, Norway, and Sweden.

Teachers’ reports about their major area or areas of study during 
their postsecondary education also can be found in Exhibit 6.5. At the 
eighth grade, on average, internationally, most students (82%) had 
teachers who studied a science subject – biology, physics, chemistry, 
or earth science. Science education was also a popular option, with 
37 percent of students, on average, taught by teachers with science 
education as a major. Less common majors for science teachers were 
general education (taken by teachers of 25 percent of students) and 
mathematics (taken by teachers of 20 percent of students). Teachers 
often reported that their study was focused in more than one area. 
For example, it was not uncommon for teachers in some countries 
to report pedagogy as a major area of study and a science subject as 
another major area. As might be considered, the situation was different 
at the fourth grade. Here teachers typically studied primary or elemen-
tary education (approximately 80 percent, on average, of fourth-grade 
students had such teachers). On average, for the primary education 
majors, about one-fourth (23%) of students were taught by teachers 
who specialized in science, 7 percent in mathematics, and half (50%) 
not having any particular specialization. In Latvia and the Russian Fed-
eration, more than half the fourth-grade students were being taught 
by science specialists. 

To provide more information about the branches of science 
that science teachers studied during their postsecondary education, 
Exhibit 6.6 presents the percentage of eighth-grade students whose 
teachers reported majoring in biology, physics, chemistry, or earth 
science. Teachers could major in more than one of these subjects, and 
the percentages in the exhibit refl ect this. Biology was the most popular 
science major, followed by chemistry, physics, and earth science. On 
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TIMSS2003

Grade88SCIENCE Exhibit 6.4:  

Armenia r 82 (2.1) 16 (2.0) 1 (0.4) 1 (0.3) 0 (0.0)
Australia r 56 (3.5) 38 (3.7) 5 (1.5) 0 (0.1) 0 (0.0)
Bahrain 10 (1.8) 88 (2.2) 2 (1.1) 0 (0.0) 1 (0.0)
Belgium (Flemish) 0 (0.0) 0 (0.0) 100 (0.0) 0 (0.0) 0 (0.0)
Botswana 4 (2.0) 34 (4.7) 61 (4.8) 1 (0.6) 0 (0.0)
Bulgaria r 67 (3.0) 24 (2.5) 9 (1.5) 0 (0.0) 0 (0.0)
Chile 2 (1.1) 91 (2.6) 7 (2.3) 0 (0.0) 0 (0.0)
Chinese Taipei 27 (3.6) 70 (3.7) 2 (1.5) 0 (0.0) 0 (0.0)
Cyprus 21 (1.0) 79 (1.0) 0 (0.0) 0 (0.0) 0 (0.0)
Egypt 8 (2.3) 92 (2.3) 0 (0.0) 0 (0.0) 0 (0.0)
Estonia 23 (2.2) 61 (2.6) 12 (1.6) 3 (1.1) 0 (0.0)
Ghana 0 (0.0) 9 (3.1) 79 (4.4) 12 (3.3) 0 (0.0)
Hong Kong, SAR 17 (3.3) 66 (4.2) 17 (3.2) 0 (0.0) 0 (0.0)
Hungary 28 (2.1) 72 (2.1) 0 (0.2) 0 (0.0) 0 (0.0)
Indonesia 0 (0.0) 57 (3.0) 40 (2.9) 3 (1.3) 0 (0.0)
Iran, Islamic Rep. of 1 (0.5) 42 (4.0) 57 (4.0) 0 (0.0) 0 (0.0)
Israel 27 (3.2) 71 (3.4) 3 (1.0) 0 (0.0) 0 (0.0)
Italy 7 (1.9) 93 (1.9) 0 (0.0) 0 (0.0) 0 (0.0)
Japan 9 (2.6) 90 (2.7) 1 (0.9) 0 (0.0) 0 (0.0)
Jordan 13 (2.9) 78 (3.7) 8 (2.7) 0 (0.0) 1 (0.0)
Korea, Rep. of r 25 (2.9) 75 (2.9) 0 (0.0) 0 (0.0) 0 (0.0)
Latvia 1 (0.5) 95 (1.1) 0 (0.2) 4 (0.9) 0 (0.0)
Lebanon – – – – – – – – – –
Lithuania 62 (2.2) 35 (2.1) 2 (0.7) 1 (0.3) 0 (0.0)
Macedonia, Rep. of 0 (0.0) 21 (2.0) 78 (2.0) 0 (0.2) 0 (0.0)
Malaysia 3 (1.5) 47 (4.0) 25 (3.8) 25 (3.6) 0 (0.0)
Moldova, Rep. of 1 (0.6) 91 (1.5) 1 (0.6) 6 (1.2) 1 (0.4)
Morocco 2 (1.4) 32 (4.5) 16 (3.8) 44 (5.8) 5 (1.9)
Netherlands 30 (3.1) – – 66 (3.0) 5 (1.5) 0 (0.0)
New Zealand 51 (4.8) 43 (5.2) 6 (3.0) 0 (0.0) 0 (0.0)
Norway 12 (2.6) 72 (4.0) 14 (2.9) 1 (0.8) 1 (1.0)
Palestinian Nat'l Auth. 10 (2.6) 73 (3.9) 16 (3.2) 1 (0.8) 0 (0.0)
Philippines 8 (2.6) 92 (2.6) 0 (0.0) 0 (0.0) 0 (0.0)
Romania 4 (1.0) 81 (2.1) 13 (1.7) 2 (0.9) 0 (0.0)
Russian Federation 89 (1.0) 8 (1.1) 3 (0.5) 1 (0.3) 0 (0.0)
Saudi Arabia 3 (2.6) 85 (3.6) 10 (2.2) 2 (1.2) 0 (0.0)
Scotland s 24 (2.6) 76 (2.6) 0 (0.0) 0 (0.0) 0 (0.0)
Serbia 1 (0.4) 43 (2.2) 54 (2.2) 2 (0.6) 0 (0.1)
Singapore 8 (1.5) 80 (2.2) 8 (1.3) 4 (1.0) 0 (0.0)
Slovak Republic 13 (1.4) 86 (1.5) 1 (0.5) 1 (0.4) 0 (0.0)
Slovenia 36 (3.0) 61 (3.1) 1 (0.3) 3 (1.0) 0 (0.0)
South Africa r 7 (2.0) 21 (3.0) 69 (3.5) 2 (1.2) 0 (0.1)
Sweden 30 (3.2) 63 (3.4) 4 (1.2) 4 (1.2) 0 (0.0)
Tunisia 81 (3.6) 17 (3.4) 1 (0.7) 1 (0.0) 0 (0.0)
United States 59 (3.0) 41 (3.0) 0 (0.0) 0 (0.0) 0 (0.0)

¶ England s 24 (3.7) 76 (3.7) 0 (0.0) 0 (0.0) 0 (0.0)
International Avg. 22 (0.4) 57 (0.4) 18 (0.3) 3 (0.2) 0 (0.0)

Benchmarking Participants
Basque Country, Spain 50 (5.3) 50 (5.3) 0 (0.0) 0 (0.0) 0 (0.0)
Indiana State, US – – – – – – – – – –
Ontario Province, Can. 15 (3.2) 83 (3.4) 2 (1.3) 0 (0.0) 0 (0.0)
Quebec Province, Can. 10 (2.6) 90 (2.6) 0 (0.3) 0 (0.0) 0 (0.0)

Countries

Percentage of Students by Their Teachers' Educational Level

Beyond Initial
University
Degree**

Finished University
or Equivalent

Finished Post
Secondary

Education but Not
University

Finshed Upper
Secondary
Schooling

Did Not
Complete

Upper Secondary
Schooling

Highest Educational Level of Science Teachers*

Background data provided by teachers.

*Based on countries categorizations to UNESCO's International Standard Classifi cation of Education 
(Operational Manual for ISCED-1997).

**For example, doctorate, master's, postgraduate diploma, and honors bachelor's degree.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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Grade
SCIENCE 
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44Exhibit 6.4:  

Armenia s 68 (4.8) 22 (4.4) 8 (2.8) 3 (1.6) 0 (0.0)
Australia 27 (4.1) 49 (4.4) 24 (3.4) 0 (0.0) 0 (0.0)
Belgium (Flemish) 0 (0.0) 0 (0.0) 100 (0.0) 0 (0.0) 0 (0.0)
Chinese Taipei 15 (3.0) 69 (4.3) 11 (2.7) 4 (1.7) 1 (0.0)
Cyprus 15 (3.2) 84 (3.2) 0 (0.3) 0 (0.0) 0 (0.0)
England r 4 (1.9) 96 (1.9) 0 (0.0) 0 (0.0) 0 (0.0)
Hong Kong, SAR 4 (1.8) 55 (5.1) 41 (5.1) 0 (0.0) 0 (0.0)
Hungary 3 (1.3) 97 (1.3) 0 (0.0) 0 (0.0) 0 (0.0)
Iran, Islamic Rep. of 2 (1.9) 21 (4.2) 34 (4.7) 34 (3.9) 8 (2.2)
Italy 1 (0.5) 13 (2.2) 3 (1.0) 84 (2.3) 0 (0.0)
Japan 3 (1.4) 84 (3.0) 13 (2.8) 0 (0.0) 0 (0.0)
Latvia 0 (0.0) 82 (3.3) 3 (1.4) 15 (3.2) 0 (0.0)
Lithuania 16 (2.4) 75 (3.2) 8 (2.1) 0 (0.0) 1 (0.5)
Moldova, Rep. of 0 (0.0) 65 (4.2) 21 (4.0) 12 (2.9) 2 (1.0)
Morocco s 0 (0.0) 22 (4.5) 2 (1.3) 56 (5.2) 20 (3.8)
Netherlands 1 (0.5) – – 98 (1.0) 1 (0.9) 0 (0.0)
New Zealand 12 (2.3) 53 (3.1) 36 (3.1) 0 (0.0) 0 (0.0)
Norway 1 (0.6) 57 (3.9) 38 (3.9) 2 (1.1) 2 (0.8)
Philippines 7 (2.3) 93 (2.3) 0 (0.0) 0 (0.0) 0 (0.0)
Russian Federation 44 (3.8) 26 (3.4) 29 (3.5) 0 (0.0) 0 (0.0)
Scotland r 12 (3.1) 88 (3.1) 0 (0.0) 0 (0.0) 0 (0.0)
Singapore 0 (0.0) 41 (4.0) 40 (3.9) 18 (3.1) 0 (0.0)
Slovenia 34 (4.4) 56 (4.8) 3 (1.4) 7 (2.3) 0 (0.0)
Tunisia r 2 (1.2) 7 (2.4) 43 (4.2) 48 (4.0) 1 (0.9)
United States 53 (2.7) 46 (2.7) 0 (0.0) 0 (0.0) 0 (0.0)
International Avg. 13 (0.5) 52 (0.7) 22 (0.5) 11 (0.4) 1 (0.2)

Benchmarking Participants
Indiana State, US – – – – – – – – – –
Ontario Province, Can. 10 (2.8) 84 (3.6) 7 (2.3) 0 (0.0) 0 (0.0)
Quebec Province, Can. 9 (2.6) 88 (2.8) 4 (1.2) 0 (0.0) 0 (0.0)

Countries

Percentage of Students by Their Teachers' Educational Level

Beyond Initial
University
Degree**

Finished University
or Equivalent

Finished Post
Secondary

Education but Not
University

Finshed Upper
Secondary
Schooling

Did Not
Complete

Upper Secondary
Schooling

Highest Educational Level of Science Teachers*

Background data provided by teachers.

*Based on countries categorizations to UNESCO's International Standard Classifi cation of Education 
(Operational Manual for ISCED-1997).

**For example, doctorate, master's, postgraduate diploma, and honors bachelor's degree.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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TIMSS2003

Grade88SCIENCE Exhibit 6.5:  

As Part of
Pre-Service
Education

As Part of
In-Service
Education

Armenia k k r 11 (1.6) r 92 (1.2) r 4 (0.9) r 16 (2.2) r 13 (2.0) r 13 (1.9)
Australia k k r 65 (3.4) r 80 (3.3) r 23 (3.3) r 30 (3.3) r 42 (3.7) r 39 (4.0)
Bahrain k k 45 (3.2) 96 (1.4) 1 (0.9) 9 (2.1) 23 (2.5) 13 (1.9)
Belgium (Flemish) k k – – 77 (2.7) – – 23 (2.1) 8 (1.4) 35 (3.0)
Botswana k k 54 (4.5) 85 (3.4) 13 (3.0) 33 (4.4) 36 (4.7) r 25 (4.5)
Bulgaria k k r 68 (2.9) r 99 (0.6) r 13 (1.3) r 24 (1.8) r 59 (3.1) r 43 (2.9)
Chile j j 37 (4.3) 47 (4.1) 3 (1.6) 13 (2.5) 66 (3.6) r 18 (3.0)
Chinese Taipei k k 39 (3.9) 97 (1.4) 8 (1.7) 21 (3.1) 43 (4.4) 13 (2.7)
Cyprus j k 9 (0.7) 99 (0.4) 3 (0.4) 12 (0.8) 8 (0.6) 12 (0.8)
Egypt k k 61 (4.1) 96 (1.8) 4 (1.8) 29 (4.0) 35 (4.1) 13 (2.8)
Estonia k k 33 (2.6) 90 (1.4) 7 (1.3) 17 (1.7) 34 (2.7) r 21 (2.8)
Ghana k k 47 (4.8) 55 (5.3) 35 (5.1) 47 (4.9) 70 (4.7) r 45 (4.7)
Hong Kong, SAR k k 47 (4.9) 71 (4.4) 25 (3.9) 30 (4.4) 34 (4.8) 25 (4.4)
Hungary k k 33 (2.1) 84 (1.6) 25 (1.4) 21 (1.4) 5 (1.0) 28 (1.9)
Indonesia k k 51 (3.7) 74 (3.0) 10 (2.2) 13 (2.7) 22 (3.0) 20 (3.0)
Iran, Islamic Rep. of k k 86 (3.0) 13 (2.8) 1 (0.5) 3 (1.3) 3 (1.3) 13 (3.0)
Israel k k 60 (3.3) 94 (1.7) 1 (0.7) 11 (2.1) 34 (3.4) r 21 (2.8)
Italy j k – – 65 (3.4) – – 20 (3.4) 0 (0.0) 18 (2.6)
Japan k k 42 (4.4) 89 (2.5) 1 (0.7) 3 (1.4) 24 (3.6) 20 (3.3)
Jordan k k 30 (3.8) 67 (3.9) 1 (0.7) 1 (0.7) 1 (0.7) 9 (2.6)
Korea, Rep. of j j r 20 (3.1) r 92 (1.8) r 0 (0.0) r 0 (0.1) r 6 (1.5) r 7 (2.0)
Latvia k k 50 (2.8) 97 (0.8) 19 (1.7) 38 (2.0) 76 (2.5) r 52 (3.2)
Lebanon k k 27 (3.6) 90 (1.7) 11 (2.6) 27 (3.0) 14 (2.7) 19 (2.9)
Lithuania k k 23 (2.2) 93 (1.3) 3 (0.8) 10 (1.5) 29 (2.5) r 28 (2.3)
Macedonia, Rep. of k k 2 (0.6) 97 (0.7) 3 (0.6) 7 (0.9) 4 (0.9) 6 (1.1)
Malaysia k k 58 (4.2) 36 (4.1) 22 (3.6) 31 (4.0) 14 (3.2) 38 (4.1)
Moldova, Rep. of j j r 14 (2.3) 90 (1.5) r 7 (1.4) r 18 (2.1) r 18 (2.5) r 19 (2.9)
Morocco k k 10 (3.2) 97 (1.6) 0 (0.0) 5 (1.1) 3 (1.4) 7 (2.4)
Netherlands k k r 21 (2.7) r 74 (2.2) r 7 (1.7) – – r 17 (2.6) r 24 (2.8)
New Zealand k k 33 (4.6) 90 (2.7) 7 (3.1) 32 (5.2) 26 (4.8) r 31 (5.0)
Norway j j r 8 (2.6) r 52 (4.9) r 2 (1.2) r 34 (4.8) r 31 (3.7) r 52 (5.0)
Palestinian Nat'l Auth. k k 24 (4.0) 63 (4.3) 1 (0.9) 1 (0.8) 6 (2.4) 13 (3.4)
Philippines k k r 19 (3.7) r 77 (3.9) r 3 (1.6) r 4 (1.8) r 10 (2.6) s 22 (4.5)
Romania k k 5 (1.0) 89 (1.5) 1 (0.4) 3 (0.9) 10 (1.6) 19 (2.1)
Russian Federation k k – – 98 (0.5) 6 (0.8) 13 (0.8) – – – –
Saudi Arabia k k 53 (5.2) 92 (2.8) 6 (2.3) 32 (5.8) 40 (5.3) 22 (5.2)
Scotland k k s 43 (3.4) s 99 (0.4) s 10 (1.8) s 33 (2.8) s 28 (2.7) s 15 (2.3)
Serbia k k 47 (2.5) 99 (0.5) 4 (0.9) 12 (1.4) 42 (2.4) 27 (2.4)
Singapore j k 42 (2.7) 92 (1.4) 27 (2.5) 58 (3.0) 35 (2.8) 25 (2.4)
Slovak Republic k j 7 (1.4) 76 (1.9) 2 (0.6) 26 (2.5) 8 (1.4) 35 (2.5)
Slovenia k k 31 (2.5) 97 (0.9) 9 (1.3) 20 (1.6) 16 (2.2) 22 (2.1)
South Africa j k r 38 (3.8) 76 (3.5) r 17 (3.1) 36 (4.2) r 42 (3.6) r 33 (3.8)
Sweden j j 58 (3.1) 86 (2.2) 49 (2.9) 62 (3.0) 36 (3.0) 34 (3.2)
Tunisia k k 62 (3.7) 82 (3.2) 0 (0.0) 5 (1.8) 4 (1.7) 10 (2.6)
United States k -- 43 (3.0) 58 (3.3) r 6 (1.2) r 9 (1.9) – – r 40 (3.0)

¶ England k k s 45 (4.8) s 95 (1.6) s 5 (2.0) s 18 (2.8) s 26 (3.5) s 17 (4.0)
International Avg. 37 (0.5) 82 (0.4) 9 (0.3) 20 (0.4) 25 (0.4) 24 (0.5)

Benchmarking Participants
Basque Country, Spain j k 45 (4.9) 41 (5.5) 25 (4.0) 13 (3.5) 9 (2.9) 10 (2.8)
Indiana State, US k j – – – – – – – – – – – –
Ontario Province, Can. k j 25 (4.7) 46 (4.6) 13 (3.3) 14 (3.2) 56 (4.8) 72 (4.8)
Quebec Province, Can. k j 56 (4.5) 74 (3.9) 15 (3.7) 14 (3.4) r 23 (3.7) r 22 (3.1)

Education-
Mathematics

Biology, Physics,
Chemistry, or
Earth Science

Teachers' Major Area of Study

in Their Postsecondary Education 1

MathematicsCountries

Teachers Receive
Specific Preparation in

How to Teach the
Intended Science

Curriculum

Percent of
Students

OtherEducation-
General

Percent of
Students

Percent of
Students

Education-
Science

Percent of
Students

Percent of
Students

Percent of
Students

Co
un

try
 re

po
rte

d 
Ye

s
fo

r t
he

 p
ar

tic
ul

ar
 o

pt
io

n
k

j
Co

un
try

 re
po

rte
d 

N
o

fo
r t

he
 p

ar
tic

ul
ar

 o
pt

io
n

Preparation to Teach Science

Background data provided by National Research Coordinators and by teachers. 

1 Teachers who responded that they majored in more than one area are refl ected in all categories that 
apply.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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44Exhibit 6.5:  

As Part of
Pre-Service
Education

As Part of
In-Service
Education

Armenia s k k 13 (3.2) 2 (1.4) 77 (4.4) 3 (2.0) 5 (1.8)

Australia k k 14 (2.9) 9 (2.6) 1 (0.5) 72 (4.1) 4 (1.4)

Belgium (Flemish) k k 25 (3.5) 11 (2.4) 2 (1.2) 59 (3.2) 2 (0.7)

Chinese Taipei k k 30 (3.8) 4 (1.6) 17 (3.4) 28 (3.2) 22 (3.6)

Cyprus k j 20 (3.5) 12 (2.3) 2 (1.3) 66 (4.2) 0 (0.0)

England r k j 8 (2.6) 7 (3.0) 5 (1.8) 64 (4.3) 16 (2.7)

Hong Kong, SAR k k 22 (3.8) 6 (2.7) 8 (2.4) 43 (5.1) 21 (3.9)

Hungary k k x x x x x x x x x x

Iran, Islamic Rep. of s k k 47 (5.7) 6 (2.5) 5 (2.5) 32 (5.2) 11 (2.8)

Italy s j k 0 (0.0) 0 (0.0) 6 (1.8) 5 (2.1) 88 (2.8)

Japan k k 14 (3.0) 6 (2.1) 3 (1.4) 54 (4.1) 23 (3.6)

Latvia k k 57 (4.5) 4 (1.6) 5 (1.9) 24 (3.5) 10 (3.1)

Lithuania k k 13 (2.4) 2 (1.0) 3 (1.0) 78 (3.2) 4 (1.3)

Moldova, Rep. of j j 48 (4.3) 5 (1.8) 5 (1.7) 32 (4.4) 10 (2.5)

Morocco k k x x x x x x x x x x

Netherlands k k 13 (2.8) 9 (2.7) – – 76 (3.7) 2 (1.7)

New Zealand k k 17 (2.6) 13 (2.1) 1 (0.6) 63 (3.2) 5 (1.4)

Norway j j – – – – – – – – – –

Philippines k k 13 (2.7) 18 (3.6) 4 (2.2) 54 (4.3) 11 (2.9)

Russian Federation k k 52 (4.0) 7 (2.0) 1 (0.8) 35 (3.7) 5 (1.6)

Scotland r k k 6 (2.0) 7 (2.2) 1 (0.1) 79 (3.6) 7 (2.3)

Singapore k k 32 (3.7) 19 (3.1) 15 (2.6) 23 (3.4) 12 (2.8)

Slovenia k k 35 (4.4) 2 (1.2) 0 (0.0) 63 (4.4) 0 (0.0)

Tunisia k k 14 (2.8) 1 (0.0) 6 (1.8) 67 (4.1) 12 (2.7)

United States -- -- 8 (1.7) 5 (1.5) 3 (1.0) 73 (2.9) 10 (1.8)

International Avg. 23 (0.7) 7 (0.5) 8 (0.4) 50 (0.8) 13 (0.5)

Benchmarking Participants
Indiana State, US k j – – – – – – – – – –

Ontario Province, Can. k j 8 (2.1) 3 (1.8) 5 (2.1) 63 (5.1) 21 (3.9)

Quebec Province, Can. k j 12 (2.8) 4 (1.6) 3 (1.4) 69 (4.1) 12 (2.8)

Countries

Teachers Receive Specific
Preparation in How to

Teach the Intended
Science Curriculum

Teachers' Major Area of Study
in Their Postsecondary Education

Primary /
Elementary

Education with
a Major or

Specialization in
Mathematics

but Not in
Science

Percent of
Students

Percent of
Students

Primary /
Elementary
Education
without a
Major or

Specialization
in Science or
Mathematics

Percent of
Students

Science or
Mathematics

Major or
Specialization

without a
Major in
Primary /

Elementary
Education

Percent of
Students

Primary /
Elementary

Education with a
Major or

Specialization
in Science

Other

Percent of
Students

Country reported Yes
for the particular option

k

j Country reported No
for the particular option

Preparation to Teach Science

Background data provided by National Research Coordinators and by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less 
than 50% of the students.
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Grade88SCIENCE 

Armenia r 31 (1.7) r 30 (1.6) r 33 (1.7) r 20 (1.2)
Australia r 60 (3.6) r 24 (3.0) r 52 (3.8) – –
Bahrain 52 (3.1) 19 (2.8) 70 (2.9) 3 (1.0)
Belgium (Flemish) 63 (3.2) 37 (3.3) 43 (3.4) 54 (3.4)
Botswana 72 (4.3) 55 (4.9) 71 (4.1) 12 (3.1)
Bulgaria r 39 (1.6) r 40 (1.7) r 55 (2.1) r 27 (1.4)
Chile 35 (3.8) 18 (2.9) 25 (3.1) 9 (2.1)
Chinese Taipei 25 (3.9) 67 (3.9) 75 (3.7) 22 (3.0)
Cyprus 26 (0.8) 45 (1.1) 46 (0.8) 18 (0.7)
Egypt 65 (3.4) 81 (3.0) 85 (3.0) 36 (4.0)
Estonia 42 (2.2) 31 (1.6) 38 (2.0) 31 (2.4)
Ghana 49 (5.4) 48 (5.3) 46 (5.4) 12 (3.0)
Hong Kong, SAR 37 (4.2) 34 (4.1) 37 (4.8) 2 (1.4)
Hungary 39 (1.7) 20 (1.3) 26 (1.5) 33 (1.4)
Indonesia 51 (2.9) 37 (2.8) 11 (2.3) 4 (1.4)
Iran, Islamic Rep. of 10 (2.5) 7 (1.9) 9 (2.4) 7 (2.0)
Israel 75 (2.8) 30 (3.0) 57 (3.4) 15 (2.6)
Italy 54 (3.5) 6 (1.8) 3 (1.1) 5 (1.6)
Japan 35 (4.3) 33 (3.4) 42 (4.4) 29 (3.6)
Jordan 18 (3.5) 21 (3.6) 27 (3.8) 7 (2.3)
Korea, Rep. of r 35 (3.3) r 27 (3.5) r 25 (2.9) r 9 (1.7)
Latvia 58 (1.7) 44 (1.7) 62 (1.9) – –
Lebanon 60 (3.3) 44 (3.0) 51 (3.2) 27 (3.3)
Lithuania 38 (1.5) 30 (1.2) 30 (1.6) 22 (1.4)
Macedonia, Rep. of 38 (1.3) 27 (0.9) 44 (1.7) 25 (0.6)
Malaysia 29 (3.8) 16 (3.3) 19 (3.5) 7 (2.3)
Moldova, Rep. of r 41 (2.3) r 34 (2.3) r 29 (2.3) r 31 (2.2)
Morocco 44 (2.2) 54 (2.4) 47 (2.9) 39 (2.6)
Netherlands r 29 (1.9) r 16 (2.3) r 16 (2.2) r 27 (1.7)
New Zealand 59 (4.6) 31 (4.3) 53 (5.9) 12 (2.7)
Norway r 32 (4.5) r 16 (3.3) r 23 (4.1) r 11 (3.2)
Palestinian Nat'l Auth. 34 (4.3) 12 (3.1) 19 (3.7) 1 (0.0)
Philippines r 72 (4.0) r 7 (2.6) r 18 (3.5) – –
Romania 24 (1.0) 38 (1.6) 33 (1.7) 22 (0.7)
Russian Federation 48 (1.4) 26 (0.6) 42 (1.2) 30 (1.1)
Saudi Arabia 78 (4.4) 42 (5.1) 54 (6.2) 21 (3.5)
Scotland s 50 (3.1) s 44 (3.0) s 59 (3.1) s 12 (2.1)
Serbia 30 (1.1) 32 (1.1) 44 (1.3) 26 (0.5)
Singapore 47 (2.7) 51 (2.4) 63 (2.6) 2 (0.9)
Slovak Republic – – 29 (1.0) 37 (1.4) 18 (1.5)
Slovenia 58 (1.6) 34 (1.7) 57 (1.9) 0 (0.1)
South Africa r 53 (4.1) r 37 (3.7) r 27 (3.6) r 16 (3.2)
Sweden 61 (3.1) 53 (3.2) 64 (3.1) 20 (2.6)
Tunisia 81 (3.3) 10 (2.6) 22 (3.3) 65 (3.7)
United States 46 (3.3) r 14 (2.3) r 25 (2.7) r 22 (2.3)

¶ England s 59 (4.1) s 39 (4.5) s 47 (4.8) s 16 (3.8)
International Avg. 46 (0.5) 32 (0.4) 40 (0.5) 19 (0.4)

Basque Country, Spain 26 (4.7) 12 (3.6) 19 (4.2) 6 (2.5)
Indiana State, US – – – – – – – –
Ontario Province, Can. 36 (5.0) 12 (3.6) 13 (3.3) 18 (3.8)
Quebec Province, Can. 52 (4.0) 17 (3.4) 32 (4.1) r 15 (3.3)

Countries

Percentage of Students Taught by Teachers Having Major Area of Study

in Sciences in Their Postsecondary Education1

Biology Physics Chemistry Earth Science

Exhibit 6.6:  

Background data provided by teachers.

1 Teachers who responded that they majored in more than one area are refl ected in all categories that 
apply.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students.  An “s” indicates 
data are available for at least 50 but less than 70% of the students.

Teachers' Major Area of Study in Science
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average, 46 percent of students were taught by teachers majoring in 
biology, 40 percent by chemistry majors, 32 percent by physics majors, 
and just 19 percent by teachers majoring in earth science.

In today’s fast-paced world of frequent important discover-
ies and new technologies in the fi elds of pedagogy and science, it is 
very important for teachers to continually update their knowledge. To 
provide context for considering this important part of teacher training 
in the TIMSS countries, Exhibits 6.7 through 6.9 contain informa-
tion about teachers’ opportunities for and participation in professional 
development activities.

Exhibit 6.7 presents schools’ reports about the opportunities 
provided to teachers in fi ve major areas: supporting implementation 
of the offi cial curriculum, supporting school-level goals, improving 
content knowledge, improving teaching skills, and using technology. 
Within each area, schools reported the frequency of teachers’ involve-
ment. At both grades, schools reported that their professional develop-
ment programs emphasized improving content knowledge and teaching 
skills. About 80 percent of the students were taught science by teachers 
having a least some professional development training in these areas.

Exhibit 6.8 presents teachers’ reports about their professional 
development participation in six different aspects of science teaching. 
The results were relatively consistent across the six topics – content, 
pedagogy, curriculum, technology, critical thinking/inquiry skills, and 
assessment. At the eighth grade, from 45 to 58 percent of the students, 
on average, internationally, were taught by teachers having participated 
in professional development in the area during the past two years. The 
highest percentage (58%) was for science content. At the fourth grade, 
on average, the percentages were somewhat lower, ranging from 27 
to 37 percent. The highest percentages were for content and pedagogy 
(37% each). The lowest percentage was for integrating information 
technology into science (27%).

Because opportunities for professional development do not nec-
essarily have to be structured by the school, teachers also were asked 
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TIMSS2003

Grade88SCIENCE Exhibit 6.7:  

Armenia r 4 (1.8) 34 (4.2) 63 (4.5) r 21 (4.6) 35 (4.8) 44 (4.7)

Australia 48 (5.0) 38 (5.1) 14 (2.9) 60 (4.5) 35 (4.3) 4 (1.9)

Bahrain 60 (0.2) 23 (0.2) 16 (0.1) 66 (0.2) 19 (0.1) 16 (0.1)

Belgium (Flemish) 11 (2.7) 67 (4.2) 22 (3.7) 12 (3.2) 62 (4.5) 26 (3.9)

Botswana 30 (4.3) 38 (4.7) 32 (3.8) 43 (4.7) 42 (4.7) 15 (3.0)

Bulgaria 2 (1.1) 30 (4.2) 68 (4.3) 11 (2.8) 36 (4.2) 53 (4.5)

Chile 27 (4.0) 55 (4.7) 19 (3.4) 50 (3.8) 39 (3.8) 11 (2.3)

Chinese Taipei 11 (2.8) 46 (4.3) 43 (4.2) 43 (4.3) 46 (4.1) 11 (2.7)

Cyprus 10 (0.2) 90 (0.2) 0 (0.0) 50 (0.3) 47 (0.3) 3 (0.0)

Egypt 88 (2.7) 8 (2.4) 3 (1.5) 88 (2.4) 9 (2.0) 3 (1.2)

Estonia 20 (3.6) 62 (4.0) 18 (3.3) 25 (3.6) 46 (4.5) 29 (4.3)

Ghana 17 (3.7) 33 (4.4) 50 (5.1) 45 (4.3) 29 (4.4) 26 (3.5)

Hong Kong, SAR 47 (4.6) 46 (4.4) 7 (2.5) 44 (5.1) 51 (5.1) 5 (2.0)

Hungary 15 (3.1) 32 (3.7) 53 (3.8) 69 (3.5) 28 (3.6) 3 (1.5)

Indonesia 16 (3.2) 34 (4.4) 50 (4.7) 26 (4.0) 49 (4.3) 25 (4.0)

Iran, Islamic Rep. of 20 (3.4) 48 (4.1) 32 (3.7) 31 (4.1) 43 (3.9) 25 (3.3)

Israel 91 (2.0) 6 (1.8) 3 (1.2) 81 (3.7) 17 (3.4) 2 (1.3)

Italy 28 (3.4) 34 (3.5) 38 (3.5) 35 (3.7) 38 (3.7) 27 (3.4)

Japan 15 (3.1) 28 (3.8) 57 (4.3) 31 (3.8) 40 (3.8) 29 (3.8)

Jordan 39 (4.2) 41 (4.1) 20 (3.3) 41 (4.6) 40 (3.6) 19 (3.6)

Korea, Rep. of 9 (2.3) 73 (3.8) 18 (3.6) 9 (2.1) 55 (3.9) 36 (3.7)

Latvia 11 (3.0) 42 (4.7) 46 (5.0) 28 (3.4) 59 (4.0) 13 (2.9)

Lebanon 24 (3.9) 37 (4.6) 39 (4.0) 38 (4.2) 34 (4.2) 28 (3.7)

Lithuania 5 (2.1) 35 (4.1) 60 (4.3) 53 (4.6) 45 (4.6) 2 (1.2)

Macedonia, Rep. of 26 (4.1) 54 (4.0) 20 (3.3) 41 (4.3) 44 (3.6) 15 (3.2)

Malaysia 49 (4.3) 43 (4.3) 8 (2.0) 55 (4.2) 40 (4.1) 5 (2.0)

Moldova, Rep. of r 40 (4.9) 46 (4.9) 14 (3.5) r 50 (5.1) 42 (4.8) 8 (2.7)

Morocco s 12 (3.7) 24 (5.1) 64 (5.1) s 2 (1.8) 32 (5.3) 66 (5.6)

Netherlands 2 (1.2) 43 (4.5) 56 (4.6) 23 (4.1) 52 (5.0) 25 (4.2)

New Zealand 41 (5.3) 53 (5.3) 5 (2.4) 47 (5.8) 48 (6.2) 5 (2.1)

Norway 10 (2.5) 43 (5.2) 47 (5.1) 10 (2.8) 36 (4.5) 54 (4.6)

Palestinian Nat'l Auth. 56 (4.4) 33 (3.7) 11 (2.9) 58 (4.3) 32 (4.3) 10 (2.5)

Philippines 58 (3.9) 38 (4.1) 4 (1.7) 70 (3.7) 26 (3.4) 4 (1.9)

Romania 61 (4.1) 25 (3.6) 14 (3.1) 78 (3.4) 17 (3.0) 5 (2.0)

Russian Federation 16 (2.9) 63 (3.5) 22 (4.9) 17 (2.7) 60 (4.6) 24 (4.3)

Saudi Arabia 20 (4.2) 27 (4.0) 54 (5.4) 37 (5.2) 28 (4.2) 35 (5.4)

Scotland s 33 (5.8) 60 (5.7) 7 (3.0) s 55 (5.6) 42 (5.4) 3 (2.0)

Serbia 13 (2.8) 33 (3.7) 54 (4.0) 46 (4.4) 38 (4.2) 17 (3.2)

Singapore 56 (0.0) 42 (0.0) 2 (0.0) 67 (0.0) 31 (0.0) 2 (0.0)

Slovak Republic 13 (3.1) 38 (4.8) 49 (4.4) 7 (2.0) 27 (3.9) 65 (4.0)

Slovenia 58 (4.3) 38 (4.1) 4 (1.7) 39 (4.5) 58 (4.4) 3 (1.3)

South Africa 55 (3.6) 27 (3.4) 18 (2.4) 49 (3.2) 33 (3.2) 18 (3.0)

Sweden 11 (2.6) 41 (4.4) 49 (4.6) 17 (3.1) 52 (4.0) 30 (4.1)

Tunisia 27 (3.6) 26 (3.5) 47 (4.1) 31 (4.1) 33 (4.4) 37 (4.2)

United States 63 (3.6) 34 (3.5) 4 (1.4) 72 (3.0) 25 (3.0) 3 (1.4)

¶ England s 68 (6.0) 27 (5.9) 4 (2.1) s 46 (7.6) 48 (7.4) 6 (3.0)

International Avg. 31 (0.5) 40 (0.6) 29 (0.5) 42 (0.6) 39 (0.6) 20 (0.5)

Benchmarking Participants
Basque Country, Spain 20 (4.4) 23 (4.4) 57 (5.4) 49 (5.1) 26 (5.0) 25 (4.6)

Indiana State, US 64 (5.5) 31 (5.7) 5 (3.1) 67 (6.7) 32 (6.7) 1 (0.0)

Ontario Province, Can. 31 (4.6) 58 (4.8) 11 (2.8) 40 (4.8) 53 (4.9) 8 (2.6)

Quebec Province, Can. 15 (3.5) 51 (4.8) 34 (4.3) 24 (4.5) 45 (5.1) 30 (4.6)

Countries

Never1-2 Times
a Year

3 Times or
More a Year

1-2 Times
a Year Never

Percentage of Students by Their School’s Report of Teachers’ Involvement in Professional
Development Opportunities in Mathematics and Science

Supporting the Implementation of
the National or Regional Curriculum

3 Times or
More a Year

Designing or Supporting the
School's Own Improvement Goals

Professional Development Opportunities for Teachers in Mathematics 
and Science

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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Grade
SCIENCE 
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Armenia r 32 (4.4) 35 (4.8) 34 (4.3) r 33 (4.3) 37 (4.6) 30 (4.4)

Australia 40 (4.6) 48 (4.6) 12 (3.6) 50 (4.5) 47 (4.2) 3 (1.4)

Bahrain 67 (0.2) 26 (0.1) 7 (0.1) 87 (0.2) 7 (0.0) 6 (0.2)

Belgium (Flemish) 16 (3.5) 66 (4.1) 18 (3.1) 14 (3.1) 60 (4.3) 26 (4.1)

Botswana 32 (4.2) 36 (4.9) 33 (4.3) 40 (4.6) 36 (4.3) 25 (3.4)

Bulgaria 41 (4.5) 39 (4.0) 20 (3.6) 42 (4.7) 42 (4.1) 17 (3.0)

Chile 38 (4.0) 49 (4.3) 12 (2.5) 46 (4.3) 45 (4.6) 9 (2.2)

Chinese Taipei 61 (4.2) 36 (4.1) 3 (1.4) 55 (4.1) 43 (3.9) 2 (1.1)

Cyprus 32 (0.3) 59 (0.3) 10 (0.2) 41 (0.3) 58 (0.3) 1 (0.0)

Egypt 94 (2.0) 5 (1.8) 2 (0.9) 95 (1.7) 3 (1.4) 1 (1.0)

Estonia 56 (3.9) 43 (3.8) 1 (0.8) 35 (4.5) 61 (4.4) 4 (1.8)

Ghana 49 (4.6) 29 (4.1) 21 (3.8) 48 (4.5) 35 (4.6) 17 (3.0)

Hong Kong, SAR 55 (4.9) 43 (5.0) 2 (1.1) 51 (4.8) 46 (4.7) 3 (1.3)

Hungary 55 (3.8) 38 (4.0) 8 (2.3) 66 (3.6) 27 (3.9) 7 (2.0)

Indonesia 42 (4.2) 47 (4.3) 11 (2.8) 43 (4.1) 47 (4.1) 10 (2.9)

Iran, Islamic Rep. of 34 (3.6) 49 (3.7) 17 (3.0) 25 (3.5) 57 (4.1) 18 (3.2)

Israel 87 (2.9) 12 (2.8) 1 (1.0) 83 (3.4) 13 (2.9) 4 (1.7)

Italy 26 (3.4) 33 (3.8) 41 (3.9) 39 (3.9) 33 (3.8) 28 (3.4)

Japan 44 (3.8) 49 (4.1) 7 (2.2) 42 (3.7) 49 (4.1) 9 (2.1)

Jordan 51 (4.3) 40 (4.1) 9 (2.7) 49 (3.9) 41 (4.1) 10 (2.5)

Korea, Rep. of 18 (3.3) 75 (3.7) 6 (2.0) 21 (3.0) 68 (3.9) 11 (2.8)

Latvia 40 (4.4) 58 (4.4) 2 (1.3) 44 (4.6) 54 (4.4) 3 (1.6)

Lebanon 39 (4.3) 33 (4.3) 28 (3.4) 47 (4.4) 30 (4.2) 24 (3.7)

Lithuania 59 (5.0) 41 (5.1) 1 (0.6) 61 (4.6) 39 (4.6) 0 (0.0)

Macedonia, Rep. of 32 (3.7) 56 (3.9) 12 (3.0) 28 (3.8) 55 (4.1) 17 (3.3)

Malaysia 68 (3.6) 32 (3.7) 1 (0.8) 62 (4.3) 36 (4.3) 2 (1.2)

Moldova, Rep. of r 61 (4.9) 37 (4.9) 2 (1.1) r 78 (4.5) 20 (4.2) 3 (1.5)

Morocco s 12 (3.2) 33 (5.3) 55 (5.6) s 23 (4.4) 43 (5.0) 35 (4.5)

Netherlands 9 (2.7) 70 (4.3) 21 (4.2) 18 (3.7) 54 (5.5) 28 (4.8)

New Zealand 36 (5.6) 60 (5.7) 4 (1.3) 35 (4.8) 56 (4.8) 8 (3.0)

Norway 15 (3.4) 68 (4.1) 17 (3.1) 9 (2.5) 58 (4.5) 33 (4.3)

Palestinian Nat'l Auth. 62 (4.5) 34 (4.2) 5 (1.9) 67 (4.1) 26 (3.5) 6 (2.4)

Philippines 73 (3.7) 24 (3.6) 3 (1.6) 85 (3.1) 14 (3.0) 1 (0.9)

Romania 83 (3.2) 14 (2.9) 4 (1.7) 86 (3.2) 13 (2.9) 2 (1.3)

Russian Federation 44 (3.4) 50 (3.4) 7 (1.8) 43 (3.5) 51 (3.6) 6 (1.9)

Saudi Arabia 41 (5.4) 30 (4.3) 30 (5.3) 39 (5.5) 38 (5.0) 22 (5.1)

Scotland s 41 (4.9) 50 (4.9) 9 (3.3) s 35 (4.7) 59 (5.3) 6 (2.9)

Serbia 45 (3.8) 49 (3.7) 6 (2.0) 37 (3.6) 51 (3.9) 13 (3.2)

Singapore 59 (0.0) 40 (0.0) 0 (0.0) 68 (0.0) 32 (0.0) 0 (0.0)

Slovak Republic 46 (4.4) 42 (4.3) 12 (2.9) 44 (4.0) 49 (3.9) 7 (2.0)

Slovenia 40 (4.8) 53 (5.0) 7 (2.5) 36 (4.2) 53 (4.3) 11 (2.5)

South Africa 60 (3.2) 29 (3.3) 12 (2.3) 63 (3.0) 24 (3.1) 13 (2.2)

Sweden 16 (2.9) 62 (4.0) 22 (3.6) 15 (3.2) 47 (4.4) 38 (3.6)

Tunisia 59 (4.0) 25 (3.4) 16 (2.7) 62 (4.5) 23 (3.7) 15 (3.1)

United States 56 (3.3) 37 (3.4) 7 (1.8) 59 (3.4) 36 (3.5) 6 (1.6)

¶ England s 55 (7.2) 36 (6.8) 9 (4.0) s 68 (6.5) 30 (6.3) 2 (0.1)

International Avg. 46 (0.6) 42 (0.6) 12 (0.4) 48 (0.6) 40 (0.6) 12 (0.4)

Benchmarking Participants
Basque Country, Spain 33 (4.9) 37 (4.7) 30 (5.0) 41 (5.1) 42 (5.1) 17 (4.1)

Indiana State, US 50 (6.0) 41 (5.9) 9 (4.2) 47 (6.6) 46 (6.4) 7 (3.5)

Ontario Province, Can. 23 (4.2) 62 (4.6) 15 (3.7) 29 (4.0) 58 (4.6) 13 (3.5)

Quebec Province, Can. 14 (3.6) 45 (5.0) 41 (5.0) 21 (4.6) 58 (4.4) 21 (3.6)

Percentage of Students by Their School’s Report of Teachers’ Involvement in Professional
Development Opportunities in Mathematics and Science

Improving the Content Knowledge Improving Teaching SkillsCountries

1-2 Times
a Year Never3 Times or

More a Year
1-2 Times

a Year Never 3 Times or
More a Year

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

88Professional Development Opportunities for Teachers in Mathematics 
and Science (Continued…)

Exhibit 6.7:
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Grade88SCIENCE 

Armenia r 23 (4.0) 31 (4.9) 46 (4.9)

Australia 46 (3.9) 50 (3.5) 4 (1.7)

Bahrain 44 (0.2) 35 (0.2) 22 (0.2)

Belgium (Flemish) 29 (4.0) 64 (4.3) 7 (2.3)

Botswana 23 (3.8) 21 (4.2) 56 (5.1)

Bulgaria 18 (3.9) 30 (4.2) 52 (4.5)

Chile 47 (3.9) 40 (3.6) 13 (2.7)

Chinese Taipei 46 (4.2) 50 (4.3) 4 (1.7)

Cyprus 30 (0.3) 45 (0.3) 24 (0.2)

Egypt 85 (2.8) 9 (2.3) 6 (2.1)

Estonia 25 (3.5) 62 (4.0) 12 (2.5)

Ghana 15 (3.9) 15 (3.2) 70 (4.1)

Hong Kong, SAR 69 (4.3) 29 (4.1) 2 (1.3)

Hungary 38 (4.0) 42 (4.3) 20 (3.2)

Indonesia 14 (3.0) 33 (3.7) 52 (4.1)

Iran, Islamic Rep. of 21 (3.2) 35 (3.6) 44 (4.0)

Israel 51 (4.5) 29 (4.3) 20 (3.5)

Italy 52 (4.2) 37 (3.7) 12 (2.8)

Japan 25 (3.3) 38 (3.9) 37 (3.8)

Jordan 29 (4.6) 31 (3.7) 39 (4.5)

Korea, Rep. of 30 (3.5) 65 (3.7) 5 (1.9)

Latvia 31 (4.2) 58 (4.7) 11 (2.7)

Lebanon 34 (4.0) 29 (4.2) 38 (3.5)

Lithuania 34 (4.1) 64 (4.3) 2 (1.3)

Macedonia, Rep. of 20 (3.8) 45 (4.3) 36 (4.3)

Malaysia 28 (3.8) 41 (4.1) 31 (3.7)

Moldova, Rep. of r 53 (4.6) 32 (4.2) 15 (3.8)

Morocco s 8 (2.2) 23 (5.0) 69 (5.5)

Netherlands 14 (3.6) 50 (4.9) 36 (4.6)

New Zealand 38 (5.8) 54 (5.8) 8 (2.8)

Norway 41 (4.3) 49 (4.4) 10 (2.7)

Palestinian Nat'l Auth. 35 (3.9) 32 (3.9) 33 (4.0)

Philippines 55 (4.4) 32 (4.5) 13 (3.2)

Romania 50 (4.2) 23 (3.7) 27 (4.1)

Russian Federation 18 (2.6) 41 (4.5) 42 (4.0)

Saudi Arabia 29 (5.5) 23 (3.6) 48 (5.6)

Scotland s 60 (5.9) 38 (5.8) 2 (1.2)

Serbia 32 (4.0) 45 (4.1) 22 (3.2)

Singapore 77 (0.0) 23 (0.0) 0 (0.0)

Slovak Republic 40 (4.5) 41 (4.8) 19 (3.1)

Slovenia 26 (4.1) 57 (4.8) 17 (3.1)

South Africa 38 (3.0) 25 (3.4) 37 (3.4)

Sweden 13 (3.0) 46 (4.4) 42 (4.3)

Tunisia 29 (3.9) 32 (3.7) 40 (3.7)

United States 52 (3.4) 37 (3.5) 11 (2.2)

¶ England s 59 (6.7) 37 (6.4) 4 (2.5)

International Avg. 36 (0.6) 38 (0.6) 25 (0.5)

Benchmarking Participants
Basque Country, Spain 50 (4.6) 37 (4.5) 13 (3.4)

Indiana State, US 33 (6.6) 57 (7.1) 10 (4.1)

Ontario Province, Can. 31 (4.5) 56 (4.5) 13 (3.4)

Quebec Province, Can. 14 (3.3) 47 (5.0) 39 (4.8)

1-2 Times
a Year Never

Percentage of Students by Their School’s Report of
Teachers’ Involvement in Professional

Development Opportunities in Mathematics and Science

Using Information and Communication Technology
for Educational Purposes

3 Times or
More a Year

Countries

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

Professional Development Opportunities for Teachers in Mathematics 
and Science (…Continued)

Exhibit 6.7: 
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TIMSS2003

Grade
SCIENCE 
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44Exhibit 6.7:  

Armenia r 4 (1.9) 22 (4.2) 75 (4.0) s 19 (3.9) 36 (4.8) 46 (5.1)

Australia 43 (4.3) 34 (4.2) 23 (3.9) 46 (4.3) 38 (4.4) 16 (2.7)

Belgium (Flemish) 28 (3.6) 47 (4.3) 25 (3.9) 33 (3.8) 43 (4.0) 25 (3.9)

Chinese Taipei 3 (1.4) 30 (3.7) 67 (3.8) 25 (3.8) 61 (4.1) 14 (2.7)

Cyprus 21 (3.4) 68 (3.8) 12 (2.9) 20 (4.2) 61 (4.8) 19 (4.0)

England r 61 (5.5) 33 (5.5) 5 (2.6) r 50 (5.4) 45 (5.6) 5 (2.5)

Hong Kong, SAR 46 (5.2) 48 (4.8) 5 (2.0) 43 (4.7) 50 (5.2) 7 (2.9)

Hungary 13 (2.6) 24 (4.2) 64 (4.0) 69 (4.0) 29 (3.9) 2 (1.2)

Iran, Islamic Rep. of 14 (3.7) 38 (4.2) 48 (4.7) 29 (4.7) 33 (4.5) 38 (4.8)

Italy 24 (3.3) 25 (3.4) 51 (3.7) 35 (3.7) 29 (3.5) 36 (3.4)

Japan 7 (2.2) 27 (3.6) 66 (3.7) 24 (3.3) 46 (3.4) 30 (3.7)

Latvia r 9 (2.8) 36 (4.7) 55 (4.9) r 20 (3.6) 59 (4.1) 21 (3.4)

Lithuania r 3 (1.5) 16 (3.1) 81 (3.1) 31 (4.7) 61 (4.4) 7 (2.8)

Moldova, Rep. of r 27 (4.7) 50 (5.4) 23 (4.3) r 41 (4.8) 42 (4.2) 17 (3.5)

Morocco r 6 (1.8) 16 (3.0) 78 (3.3) r 9 (3.2) 19 (3.3) 72 (4.0)

Netherlands 7 (2.6) 18 (3.3) 75 (4.0) 52 (4.8) 34 (4.6) 14 (3.6)

New Zealand 45 (3.2) 35 (3.6) 20 (3.0) 47 (3.8) 45 (4.0) 8 (1.9)

Norway 16 (3.6) 44 (4.6) 40 (4.3) 20 (4.3) 30 (4.3) 50 (4.6)

Philippines 53 (4.3) 37 (4.2) 10 (2.4) 72 (3.9) 25 (3.9) 3 (1.2)

Russian Federation 19 (3.2) 56 (3.7) 25 (3.8) 13 (2.2) 56 (3.3) 30 (3.6)

Scotland 38 (5.2) 58 (5.2) 4 (1.9) 38 (4.7) 55 (5.2) 6 (2.2)

Singapore 57 (4.3) 39 (4.1) 3 (1.5) 72 (3.6) 27 (3.6) 1 (0.6)

Slovenia 57 (4.3) 38 (4.3) 5 (1.8) 38 (4.7) 55 (4.5) 7 (2.4)

Tunisia r 29 (4.2) 31 (4.3) 39 (4.4) r 37 (4.2) 45 (4.7) 18 (3.4)

United States 50 (3.6) 40 (3.5) 9 (2.0) 61 (3.3) 31 (3.1) 8 (1.9)

International Avg. 27 (0.7) 36 (0.8) 36 (0.7) 38 (0.8) 42 (0.9) 20 (0.6)

Benchmarking Participants
Indiana State, US 52 (7.1) 42 (7.0) 6 (3.2) 48 (7.7) 41 (6.6) 11 (4.6)

Ontario Province, Can. 29 (4.6) 56 (5.0) 15 (3.5) 42 (5.0) 44 (4.9) 14 (3.3)

Quebec Province, Can. 25 (4.4) 55 (5.0) 20 (3.9) 24 (4.3) 47 (5.0) 29 (4.5)

Countries

1-2 Times
a Year Never3 Times or

More a Year
1-2 Times

a Year Never

Percentage of Students by Their School’s Report of Teachers’ Involvement in Professional
Development Opportunities in Mathematics and Science

Supporting the Implementation of
the National or Regional Curriculum

3 Times or
More a Year

Designing or Supporting the
School's Own Improvement Goals

Professional Development Opportunities for Teachers in Mathematics 
and Science (Continued…)

Background data provided by schools.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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Grade
SCIENCE 

Armenia r 28 (4.3) 35 (4.9) 37 (4.6) r 29 (4.1) 33 (4.6) 38 (4.8)

Australia 40 (4.7) 37 (4.6) 23 (2.8) 44 (4.8) 42 (5.1) 14 (3.0)

Belgium (Flemish) 25 (4.0) 57 (4.3) 18 (3.4) 22 (3.3) 49 (4.4) 29 (3.6)

Chinese Taipei 47 (4.0) 47 (4.1) 6 (2.1) 53 (4.3) 43 (4.4) 4 (1.7)

Cyprus 16 (3.9) 57 (5.1) 28 (4.5) 27 (4.2) 62 (5.3) 11 (3.5)

England r 49 (5.6) 45 (5.7) 5 (2.4) r 59 (5.8) 36 (5.7) 6 (2.5)

Hong Kong, SAR 53 (5.4) 45 (5.4) 3 (1.5) 56 (5.2) 42 (5.4) 2 (1.3)

Hungary 56 (3.7) 36 (3.7) 8 (2.1) 68 (3.8) 26 (3.7) 6 (1.8)

Iran, Islamic Rep. of 22 (3.9) 48 (4.2) 29 (3.8) 26 (4.4) 50 (4.7) 23 (3.5)

Italy 26 (3.4) 31 (4.1) 43 (4.1) 35 (3.6) 33 (3.7) 32 (3.6)

Japan 44 (4.2) 47 (4.1) 9 (2.2) 49 (4.2) 46 (4.1) 5 (1.8)

Latvia r 28 (4.2) 58 (4.4) 15 (3.2) 35 (4.6) 55 (4.5) 9 (2.6)

Lithuania 40 (4.4) 56 (4.5) 4 (1.6) 46 (4.2) 50 (4.1) 5 (1.9)

Moldova, Rep. of r 62 (4.8) 34 (4.9) 4 (1.9) r 72 (5.0) 22 (4.5) 7 (2.6)

Morocco r 15 (3.8) 27 (3.9) 58 (4.5) r 16 (3.8) 31 (5.1) 53 (5.2)

Netherlands 30 (5.2) 37 (4.8) 33 (5.0) 38 (4.7) 37 (4.4) 26 (4.5)

New Zealand 48 (3.6) 40 (3.7) 13 (2.5) 54 (3.5) 33 (3.5) 12 (2.7)

Norway 19 (3.5) 53 (4.3) 27 (4.6) 12 (3.1) 41 (4.4) 46 (4.9)

Philippines 74 (4.0) 23 (3.9) 2 (1.2) 80 (3.5) 20 (3.4) 0 (0.2)

Russian Federation 32 (3.9) 47 (4.3) 20 (3.2) 42 (3.5) 46 (4.0) 12 (2.7)

Scotland 30 (5.2) 54 (5.8) 16 (3.6) 32 (5.2) 49 (5.8) 19 (3.9)

Singapore 67 (3.7) 33 (3.7) 0 (0.0) 78 (3.0) 21 (3.0) 0 (0.3)

Slovenia 32 (4.3) 56 (4.7) 13 (2.9) 35 (4.6) 59 (4.4) 6 (1.7)

Tunisia 49 (4.7) 38 (4.7) 13 (2.7) 56 (4.2) 35 (4.2) 9 (2.6)

United States 49 (3.3) 43 (3.2) 8 (1.7) 58 (3.9) 36 (3.6) 6 (1.6)

International Avg. 39 (0.9) 43 (0.9) 17 (0.6) 45 (0.8) 40 (0.9) 15 (0.6)

Benchmarking Participants
Indiana State, US 43 (6.9) 41 (7.3) 16 (5.6) 51 (6.8) 43 (5.9) 7 (3.4)

Ontario Province, Can. 30 (4.6) 49 (4.9) 21 (3.3) 28 (4.3) 56 (4.7) 15 (3.4)

Quebec Province, Can. 20 (4.3) 61 (5.1) 19 (3.5) 21 (4.2) 50 (4.4) 30 (4.2)

Percentage of Students By Their School’s Report of Teachers’ Involvement in Professional
Development Opportunities in Mathematics and Science

Improving the Content Knowledge Improving Teaching SkillsCountries

1-2 Times
a Year Never3 Times or

More a Year
1-2 Times

a Year Never 3 Times or
More a Year

Background data provided by schools.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students.

44Professional Development Opportunities for Teachers in Mathematics 
and Science (…Continued)

Exhibit 6.7:  
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TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 265

44Exhibit 6.7:  

Armenia r 19 (3.5) 29 (4.8) 52 (5.0)

Australia 48 (4.4) 39 (4.5) 13 (2.8)

Belgium (Flemish) 35 (4.4) 47 (4.6) 18 (3.3)

Chinese Taipei 46 (4.1) 51 (4.1) 4 (1.6)

Cyprus 26 (4.6) 52 (4.5) 21 (3.9)

England r 60 (5.6) 36 (5.2) 4 (2.1)

Hong Kong, SAR 75 (3.8) 23 (3.8) 1 (0.9)

Hungary 37 (4.6) 44 (4.5) 18 (3.1)

Iran, Islamic Rep. of 20 (3.4) 33 (5.1) 47 (5.1)

Italy 47 (3.9) 30 (3.7) 24 (3.5)

Japan 23 (3.5) 37 (4.0) 39 (4.1)

Latvia 22 (4.0) 47 (4.8) 31 (4.2)

Lithuania 19 (3.6) 65 (4.5) 16 (3.0)

Moldova, Rep. of r 60 (5.1) 19 (4.0) 21 (3.9)

Morocco r 7 (2.4) 13 (3.7) 79 (4.0)

Netherlands 46 (5.2) 33 (4.6) 20 (4.2)

New Zealand 58 (3.3) 35 (3.0) 8 (2.1)

Norway 41 (4.2) 39 (4.6) 20 (4.1)

Philippines 50 (5.0) 31 (4.5) 19 (3.6)

Russian Federation 5 (1.4) 22 (2.4) 74 (2.6)

Scotland 54 (5.2) 39 (5.0) 7 (2.9)

Singapore 82 (3.0) 18 (2.9) 0 (0.3)

Slovenia 20 (3.5) 65 (4.2) 15 (3.5)

Tunisia r 3 (1.5) 5 (2.1) 92 (2.6)

United States 46 (3.6) 42 (3.3) 11 (2.1)

International Avg. 38 (0.8) 36 (0.8) 26 (0.7)

Benchmarking Participants
Indiana State, US 41 (6.0) 46 (6.1) 12 (4.8)

Ontario Province, Can. 30 (4.6) 51 (4.8) 19 (4.2)

Quebec Province, Can. 16 (3.6) 48 (4.5) 36 (4.1)

1-2 Times
a Year Never

Percentage of Students By Their School’s Report of
Teachers’ Involvement in Professional

Development Opportunities in Mathematics and Science

Using Information and Communication Technology
for Educational Purposes

3 Times or
More a Year

Countries

Professional Development Opportunities for Teachers in Mathematics 
and Science

Background data provided by schools.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students.
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CHAPTER 6: TEACHERS OF SCIENCE

  

TIMSS2003

Grade88SCIENCE Exhibit 6.8:  

Armenia r 19 (1.8) r 34 (3.0) r 27 (2.6) r 14 (1.8) r 35 (2.3) r 32 (2.7)
Australia r 69 (3.7) r 57 (4.1) r 71 (3.1) r 64 (3.7) r 53 (4.2) r 60 (3.9)
Bahrain 66 (3.1) 68 (3.5) 50 (3.8) 62 (4.0) 41 (3.5) 52 (3.4)
Belgium (Flemish) 47 (3.1) 35 (3.2) 44 (3.3) 50 (3.3) 11 (2.0) 15 (2.2)
Botswana 27 (3.4) 22 (3.6) 10 (2.7) 18 (3.5) 32 (3.8) 33 (4.2)
Bulgaria r 22 (2.6) r 23 (2.7) r 25 (3.0) r 11 (1.9) r 19 (2.9) r 17 (2.5)
Chile 69 (3.4) 65 (3.1) 45 (3.4) 39 (3.6) 40 (4.0) 46 (3.9)
Chinese Taipei 82 (3.3) 74 (3.9) 78 (3.5) 82 (3.0) 38 (3.5) 59 (4.0)
Cyprus 61 (1.4) 59 (1.0) 56 (1.4) 59 (1.0) 46 (1.4) 38 (0.9)
Egypt 41 (4.6) 56 (4.1) 27 (4.0) 49 (4.2) 66 (4.2) 66 (4.3)
Estonia 66 (2.8) 71 (2.2) 65 (2.7) 70 (2.5) 39 (2.4) 33 (2.5)
Ghana 50 (5.3) 39 (4.4) 45 (4.9) 30 (4.7) 44 (4.9) 53 (5.1)
Hong Kong, SAR 79 (3.6) 69 (4.2) 67 (3.9) 68 (4.3) 61 (4.5) 45 (4.2)
Hungary 53 (2.7) 41 (2.6) 48 (2.6) 16 (1.8) 23 (2.3) 23 (2.3)
Indonesia 60 (3.4) 66 (3.3) 54 (3.4) 29 (3.6) 51 (3.6) 53 (3.4)
Iran, Islamic Rep. of 81 (3.0) 89 (2.6) 32 (3.8) 49 (3.9) 62 (4.1) x x
Israel 68 (3.7) 56 (3.6) 61 (3.8) 64 (3.5) 65 (3.9) 60 (3.4)
Italy 35 (3.4) 24 (3.0) 11 (2.3) 24 (3.2) 8 (1.9) 10 (2.3)
Japan 77 (3.4) 66 (3.7) 53 (3.8) 33 (4.0) 18 (3.0) 62 (3.8)
Jordan 51 (4.6) 68 (4.2) 46 (4.8) 39 (4.3) 63 (4.2) 54 (4.1)
Korea, Rep. of r 49 (3.8) r 35 (3.5) r 40 (3.4) r 44 (3.8) r 27 (3.2) r 24 (2.9)
Latvia r 67 (2.6) r 66 (2.9) r 70 (2.5) r 55 (2.9) r 49 (3.7) r 64 (2.4)
Lebanon 65 (3.2) 63 (3.9) 66 (3.4) 41 (3.5) 58 (3.3) 70 (3.3)
Lithuania 74 (1.9) 61 (2.3) 71 (2.0) 70 (2.3) 44 (2.6) 53 (2.8)
Macedonia, Rep. of 64 (2.5) 53 (2.7) 66 (2.5) 18 (2.1) 49 (2.6) 39 (3.0)
Malaysia 67 (4.1) 71 (3.8) 67 (4.1) 53 (4.5) 70 (3.9) 33 (4.1)
Moldova, Rep. of r 34 (3.3) r 38 (2.5) r 43 (2.9) r 37 (3.1) r 66 (2.7) r 65 (3.1)
Morocco 29 (4.6) 58 (6.1) 37 (5.6) 23 (3.8) 63 (5.0) 60 (5.2)
Netherlands r 42 (2.9) r 37 (3.2) r 13 (1.8) r 35 (2.8) r 33 (3.7) r 9 (2.0)
New Zealand 72 (5.0) 46 (5.3) 79 (3.6) 52 (5.1) 45 (4.2) 84 (3.6)
Norway 20 (2.7) 18 (2.9) 9 (2.7) 16 (3.1) 4 (1.6) 8 (2.4)
Palestinian Nat'l Auth. 85 (3.1) 88 (2.9) 85 (3.2) 52 (4.5) 61 (4.2) 68 (3.9)
Philippines 79 (3.5) 68 (3.8) 66 (4.4) 56 (5.0) 72 (4.4) 57 (4.6)
Romania 51 (2.6) 62 (2.5) 51 (2.9) 37 (2.6) 42 (2.4) 61 (2.5)
Russian Federation 60 (3.0) 68 (2.9) 70 (2.2) 50 (2.9) 36 (2.7) 46 (2.1)
Saudi Arabia 39 (5.2) 49 (6.7) 34 (6.0) 14 (3.9) 34 (6.4) 29 (3.5)
Scotland s 65 (3.0) s 67 (2.7) s 56 (2.8) s 68 (2.9) s 50 (3.5) s 44 (2.9)
Serbia 75 (2.1) 63 (2.5) 67 (2.0) 42 (2.8) 39 (2.8) 48 (2.5)
Singapore 79 (2.0) 76 (2.6) 66 (2.7) 82 (2.3) 63 (2.4) 70 (2.2)
Slovak Republic 67 (2.8) 47 (3.4) 52 (2.9) 43 (2.5) 30 (2.4) 35 (2.5)
Slovenia 90 (1.6) 71 (2.5) 74 (2.4) 61 (2.9) 55 (2.5) 76 (2.3)
South Africa r 64 (3.8) r 40 (3.9) r 55 (4.1) r 39 (3.8) r 52 (3.9) r 67 (4.0)
Sweden 48 (3.3) 40 (3.3) 26 (2.9) 20 (2.5) 27 (2.9) 22 (2.8)
Tunisia 29 (4.0) 56 (4.2) 42 (4.2) 28 (3.4) 48 (4.2) 54 (4.0)
United States 82 (2.3) 65 (3.2) 85 (2.0) 80 (2.7) 77 (2.6) 65 (2.6)

¶ England s 67 (4.7) s 82 (3.6) s 73 (3.8) s 64 (5.0) s 54 (4.5) s 59 (4.2)
International Avg. 58 (0.5) 56 (0.5) 52 (0.5) 45 (0.5) 45 (0.5) 47 (0.5)

Benchmarking Participants
Basque Country, Spain 21 (4.4) 43 (5.0) 33 (4.4) 50 (5.3) 27 (4.9) 34 (4.6)
Indiana State, US s 81 (5.4) s 75 (4.4) s 80 (4.8) s 90 (2.4) s 80 (5.0) s 54 (6.1)
Ontario Province, Can. 70 (4.1) 62 (5.0) 74 (4.2) 53 (5.5) 53 (4.4) 53 (4.3)
Quebec Province, Can. r 35 (4.4) r 43 (4.3) r 35 (4.5) r 42 (5.0) r 36 (4.7) r 17 (3.8)

Integrating
Information

Technology into
Science

Improving
Students'

Critical Thinking
or Inquiry Skills

Science Assessment

Countries

Percentage of Students by Their Teachers' Participation in
Professional Development in Science in the Past Two Years

Science Content
Science

Pedagogy/
Instruction

Science
Curriculum

Teachers' Participation in Professional Development in Science

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9)

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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44Exhibit 6.8:  

Armenia x x x x x x x x x x x x
Australia 38 (4.2) 27 (4.0) 44 (4.2) 27 (4.0) 41 (4.5) 21 (3.9)
Belgium (Flemish) 18 (2.7) 20 (2.7) 4 (1.4) 10 (2.4) 17 (3.0) 6 (1.6)
Chinese Taipei 64 (4.1) 67 (4.2) 63 (3.9) 67 (3.7) 39 (4.2) 45 (4.3)
Cyprus 46 (4.8) 52 (4.3) 21 (3.7) 35 (4.2) 40 (4.4) 15 (3.4)
England r 43 (4.8) r 47 (4.9) r 47 (5.1) r 31 (4.9) r 37 (4.9) r 30 (4.3)
Hong Kong, SAR 38 (4.3) 31 (4.2) 28 (4.0) 51 (5.1) 47 (4.6) 26 (4.3)
Hungary 21 (3.7) 21 (3.7) 13 (3.2) 6 (2.1) 19 (3.6) 10 (2.8)
Iran, Islamic Rep. of 46 (4.9) 52 (4.6) 33 (4.5) 20 (4.0) 31 (4.2) 39 (4.4)
Italy 22 (2.9) 15 (2.3) 10 (2.0) 11 (2.3) 5 (1.2) 5 (1.3)
Japan 37 (3.8) 42 (3.8) 17 (2.7) 19 (3.3) 10 (2.1) 19 (2.9)
Latvia 47 (4.8) 50 (5.0) 47 (4.8) 22 (3.9) 57 (4.0) 54 (4.9)
Lithuania 22 (3.0) 36 (3.4) 18 (2.8) 26 (3.7) 50 (4.1) 34 (3.8)
Moldova, Rep. of 28 (4.3) 37 (4.4) 37 (4.5) 36 (4.5) 53 (4.9) 60 (4.4)
Morocco x x x x x x x x x x x x
Netherlands 4 (1.9) 9 (2.5) 2 (1.3) 8 (2.9) 10 (2.7) 5 (2.0)
New Zealand r 33 (3.1) r 22 (2.9) r 36 (3.2) r 29 (3.5) r 41 (3.5) r 26 (2.9)
Norway 9 (1.8) 6 (1.9) 7 (1.8) 4 (1.1) 4 (1.2) 2 (0.9)
Philippines 70 (4.5) 51 (4.9) 74 (4.3) 52 (5.0) 62 (4.5) 61 (4.7)
Russian Federation 46 (3.4) 51 (3.3) 56 (4.3) 27 (3.3) 32 (4.1) 45 (4.1)
Scotland r 38 (4.7) r 44 (5.1) r 39 (4.5) s 21 (4.6) r 24 (4.4) r 20 (4.6)
Singapore 54 (4.4) 59 (3.9) 45 (3.7) 48 (3.6) 51 (3.8) 41 (4.2)
Slovenia 74 (3.7) 58 (4.7) 63 (4.2) 34 (4.1) 45 (4.3) 55 (4.5)
Tunisia 10 (2.7) 27 (4.0) 19 (3.8) 7 (2.3) 30 (3.8) 33 (4.0)
United States 48 (2.8) 38 (3.1) r 51 (3.0) 35 (2.6) 43 (3.0) 34 (3.1)
International Avg. 37 (0.8) 37 (0.8) 34 (0.8) 27 (0.8) 34 (0.8) 30 (0.8)

Benchmarking Participants
Indiana State, US 21 (4.0) 21 (4.4) 30 (4.9) 19 (3.8) 33 (4.4) 18 (3.8)
Ontario Province, Can. 32 (4.6) 23 (3.8) 41 (4.6) 27 (4.6) 31 (4.6) 30 (4.4)
Quebec Province, Can. 38 (4.4) 37 (4.3) 44 (4.4) 24 (4.0) 24 (4.2) 11 (2.6)

Countries Improving
Students'

Critical Thinking
or Problem

Solving Skills

Percentage of Students by Their Teachers' Participation in
Professional Development in Science in the Past Two Years

Science Content
Science

Pedagogy/
Instruction

Science
Curriculum

Integrating
Information

Technology into
Science

Science Assessment

Teachers' Participation in Professional Development in Science

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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CHAPTER 6: TEACHERS OF SCIENCE

  

TIMSS2003

Grade88SCIENCE Exhibit 6.9:  

Armenia r 50 (3.0) 44 (3.0) 7 (1.3) r 29 (2.3) 49 (2.6) 22 (2.3)
Australia r 54 (3.5) 37 (3.2) 9 (2.0) r 51 (3.9) 30 (3.4) 19 (3.2)
Bahrain 64 (2.5) 33 (2.5) 3 (1.5) 70 (3.0) 26 (3.5) 5 (1.7)
Belgium (Flemish) 36 (3.2) 46 (3.0) 18 (2.4) 19 (2.3) 39 (3.1) 42 (3.2)
Botswana 60 (4.7) 34 (4.4) 6 (2.2) 66 (4.1) 28 (3.7) 6 (2.2)
Bulgaria r 44 (2.9) 41 (2.5) 14 (2.1) r 59 (3.1) 33 (2.7) 8 (1.6)
Chile 40 (3.6) 33 (3.8) 28 (3.4) 39 (3.3) 27 (3.4) 34 (3.9)
Chinese Taipei 45 (4.5) 47 (4.6) 8 (2.4) 15 (3.3) 49 (4.1) 36 (4.0)
Cyprus 61 (1.0) 31 (0.9) 8 (0.6) 58 (1.3) 33 (1.3) 8 (1.0)
Egypt 89 (2.8) 11 (2.8) 1 (0.0) 73 (3.5) 24 (3.7) 3 (1.4)
Estonia 49 (2.6) 44 (2.4) 7 (1.5) 35 (2.1) 49 (2.2) 16 (1.6)
Ghana 39 (4.8) 36 (4.4) 25 (4.0) 44 (4.2) 32 (4.2) 23 (3.7)
Hong Kong, SAR 32 (3.9) 57 (4.1) 10 (3.0) 15 (3.3) 51 (4.7) 34 (4.8)
Hungary 38 (2.4) 53 (2.3) 9 (1.3) 48 (2.8) 40 (2.5) 12 (1.3)
Indonesia 45 (3.3) 50 (3.3) 5 (1.5) 68 (3.0) 29 (3.1) 3 (1.0)
Iran, Islamic Rep. of 43 (4.2) 54 (4.2) 3 (1.5) 44 (3.9) 42 (3.7) 14 (2.8)
Israel 40 (3.6) 49 (3.7) 11 (2.0) 38 (4.0) 50 (4.1) 11 (2.1)
Italy 33 (3.4) 46 (3.8) 21 (2.9) 23 (3.1) 44 (3.3) 33 (3.4)
Japan 29 (3.3) 51 (4.0) 20 (3.1) 18 (3.3) 40 (3.8) 42 (4.0)
Jordan 66 (4.4) 29 (4.4) 5 (2.0) 51 (4.6) 43 (4.9) 5 (2.0)
Korea, Rep. of r 36 (3.7) 41 (3.8) 23 (3.5) r 51 (3.8) 39 (3.5) 10 (2.5)
Latvia 36 (2.7) 54 (2.9) 10 (1.4) 25 (2.4) 56 (2.9) 20 (2.8)
Lebanon 43 (3.4) 41 (3.3) 16 (2.2) 46 (3.7) 41 (3.9) 13 (2.2)
Lithuania 25 (1.8) 59 (2.3) 15 (1.6) 33 (2.2) 48 (2.3) 18 (1.9)
Macedonia, Rep. of 53 (2.4) 41 (2.4) 6 (1.0) 54 (2.7) 38 (2.5) 7 (1.4)
Malaysia 64 (4.6) 34 (4.5) 2 (1.3) 41 (4.4) 47 (4.1) 13 (3.0)
Moldova, Rep. of 60 (2.2) 31 (2.4) 9 (1.4) 61 (2.8) 30 (2.5) 10 (1.6)
Morocco 29 (4.5) 38 (2.8) 32 (4.4) 32 (4.4) 35 (5.9) 33 (5.5)
Netherlands 24 (2.2) 47 (3.2) 29 (2.8) 18 (2.3) 44 (2.9) 39 (2.9)
New Zealand 60 (4.4) 34 (4.7) 7 (2.3) 48 (4.7) 42 (4.7) 10 (2.2)
Norway 51 (4.5) 42 (4.2) 7 (2.2) 29 (4.1) 52 (4.8) 19 (3.6)
Palestinian Nat'l Auth. 74 (3.8) 22 (3.4) 4 (1.8) 66 (3.8) 31 (3.8) 3 (1.4)
Philippines 60 (4.4) 32 (4.2) 8 (2.7) 62 (4.5) 30 (4.3) 8 (2.6)
Romania 54 (2.6) 43 (2.5) 3 (0.8) 70 (2.1) 24 (1.7) 6 (1.4)
Russian Federation 49 (2.8) 47 (2.6) 4 (0.8) 47 (2.6) 43 (2.1) 10 (1.4)
Saudi Arabia 57 (5.4) 30 (5.7) 13 (4.4) 59 (4.4) 31 (4.3) 10 (2.6)
Scotland s 40 (3.4) 42 (3.3) 18 (2.4) s 36 (2.7) 43 (3.0) 21 (2.5)
Serbia 48 (2.6) 44 (2.6) 9 (1.3) 39 (2.3) 49 (2.4) 12 (1.6)
Singapore 39 (2.2) 50 (2.2) 11 (1.5) 41 (2.7) 36 (2.6) 23 (2.1)
Slovak Republic 39 (2.7) 48 (2.8) 13 (1.9) 43 (2.9) 41 (2.8) 16 (1.7)
Slovenia 43 (2.5) 41 (2.9) 16 (2.1) 16 (2.1) 40 (2.4) 44 (2.7)
South Africa 53 (3.8) 37 (3.5) 10 (2.2) 67 (3.4) 24 (3.1) 9 (2.4)
Sweden 60 (3.2) 31 (2.8) 9 (1.9) 50 (2.7) 31 (2.5) 19 (2.5)
Tunisia 58 (3.9) 35 (4.0) 7 (1.6) 25 (3.8) 34 (3.9) 41 (4.2)
United States 42 (3.0) 36 (3.3) 21 (2.8) 42 (3.1) 35 (2.9) 22 (2.7)

¶ England s 54 (4.8) 34 (4.1) 12 (3.0) s 41 (4.2) 38 (4.7) 21 (4.3)
International Avg. 48 (0.5) 40 (0.5) 12 (0.3) 44 (0.5) 38 (0.5) 18 (0.4)

Benchmarking Participants
Basque Country, Spain 55 (5.4) 29 (4.7) 16 (3.9) 46 (5.1) 39 (5.3) 15 (3.8)
Indiana State, US 42 (6.1) 42 (5.4) 16 (4.5) 41 (6.5) 35 (6.8) 24 (5.0)
Ontario Province, Can. 42 (4.4) 40 (4.6) 18 (3.3) 34 (4.7) 43 (4.9) 23 (3.7)
Quebec Province, Can. 40 (4.4) 35 (4.7) 25 (4.5) 32 (4.5) 43 (4.5) 25 (4.2)

Never or Almost
Never

2 or 3 Times per
Month

Never or Almost
Never

Percentage of Students by Their Teachers' Interactions with Other Teachers

Discussion About How to Teach a Particular Concept

At Least Weekly

Working on Preparing Instructional Materials

At Least Weekly

Countries

2 or 3 Times per
Month

Types of Interactions Among Science Teachers

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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Grade
SCIENCE 
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Armenia r 24 (2.1) 61 (2.7) 15 (2.2) r 13 (1.6) 63 (2.4) 24 (2.7)
Australia r 6 (1.4) 13 (2.3) 81 (2.7) r 5 (1.6) 19 (2.8) 75 (2.9)
Bahrain 7 (2.3) 53 (2.9) 40 (2.9) 5 (1.2) 41 (3.1) 53 (3.2)
Belgium (Flemish) 1 (0.4) 1 (0.6) 98 (0.7) 4 (1.2) 5 (1.3) 91 (1.7)
Botswana 6 (2.0) 43 (4.7) 51 (4.6) 7 (2.3) 49 (4.4) 44 (4.5)
Bulgaria r 3 (0.8) 23 (2.6) 74 (2.6) r 2 (0.6) 19 (2.5) 79 (2.5)
Chile 7 (2.2) 12 (2.3) 81 (2.6) 14 (3.1) 17 (2.6) 69 (3.6)
Chinese Taipei 2 (1.1) 29 (3.7) 69 (3.8) 3 (1.5) 13 (2.6) 84 (3.0)
Cyprus 5 (0.5) 16 (0.8) 80 (0.8) 24 (0.9) 30 (1.1) 46 (1.2)
Egypt 35 (4.2) 37 (3.9) 28 (3.7) 12 (2.6) 34 (4.0) 54 (4.3)
Estonia 2 (0.7) 32 (2.3) 66 (2.4) 2 (0.7) 30 (2.6) 68 (2.6)
Ghana 30 (4.0) 43 (4.4) 26 (3.4) 42 (4.8) 35 (4.2) 23 (3.8)
Hong Kong, SAR 1 (0.9) 26 (3.6) 74 (3.7) 2 (1.3) 16 (3.0) 83 (3.2)
Hungary 3 (0.7) 43 (2.5) 54 (2.5) 1 (0.4) 23 (2.0) 77 (2.1)
Indonesia 12 (2.4) 32 (3.3) 56 (3.7) 9 (2.2) 33 (3.2) 58 (3.5)
Iran, Islamic Rep. of 3 (1.2) 15 (2.9) 82 (2.9) 3 (1.3) 25 (3.2) 72 (3.3)
Israel 2 (0.7) 7 (1.4) 91 (1.6) 4 (1.5) 14 (2.5) 82 (2.8)
Italy 2 (1.0) 3 (1.6) 95 (1.9) 11 (2.5) 15 (2.9) 75 (3.1)
Japan 4 (1.6) 18 (3.1) 78 (3.2) 4 (1.6) 10 (2.5) 86 (2.8)
Jordan 4 (1.7) 60 (4.4) 37 (4.3) 8 (2.8) 37 (4.4) 54 (4.3)
Korea, Rep. of r 2 (0.7) 11 (2.3) 87 (2.4) r 2 (0.6) 8 (2.1) 90 (2.2)
Latvia 5 (1.1) 41 (3.1) 54 (3.0) 6 (1.2) 39 (3.3) 55 (3.1)
Lebanon 9 (2.1) 23 (3.5) 69 (3.7) 12 (2.6) 36 (3.5) 52 (3.9)
Lithuania 2 (0.7) 40 (2.8) 58 (3.0) 4 (0.9) 38 (2.6) 58 (2.7)
Macedonia, Rep. of r 10 (1.7) 45 (2.7) 45 (3.0) 10 (1.7) 44 (2.6) 47 (2.9)
Malaysia 8 (2.3) 39 (4.3) 52 (4.2) 7 (2.2) 50 (4.1) 43 (4.2)
Moldova, Rep. of 20 (2.1) 60 (2.6) 20 (2.4) r 15 (2.2) 50 (2.9) 35 (3.2)
Morocco 2 (1.5) 8 (2.3) 89 (2.8) 3 (1.7) 5 (2.3) 92 (2.7)
Netherlands 2 (0.8) 9 (2.1) 89 (2.2) r 2 (0.8) 9 (1.8) 89 (2.0)
New Zealand 6 (2.0) 30 (5.0) 64 (5.2) 13 (3.1) 39 (5.5) 48 (6.1)
Norway 11 (3.0) 11 (2.5) 78 (3.5) 22 (3.7) 12 (2.6) 66 (4.0)
Palestinian Nat'l Auth. 5 (1.8) 46 (4.3) 49 (4.5) 6 (1.8) 28 (3.9) 66 (4.2)
Philippines 8 (2.6) 41 (4.3) 50 (4.6) 13 (2.9) 59 (4.4) 28 (4.0)
Romania 7 (1.2) 61 (2.6) 32 (2.4) 37 (2.5) 41 (2.6) 22 (2.2)
Russian Federation 12 (1.1) 74 (2.4) 14 (1.9) 8 (1.0) 60 (1.8) 32 (2.0)
Saudi Arabia 5 (1.9) 47 (5.9) 47 (6.0) 5 (2.1) 25 (5.5) 70 (5.7)
Scotland s 8 (1.9) 17 (2.2) 75 (2.7) s 17 (2.5) 20 (2.8) 63 (3.1)
Serbia 10 (1.3) 29 (2.3) 61 (2.6) 10 (1.4) 29 (2.4) 60 (2.5)
Singapore 3 (0.9) 12 (1.6) 85 (1.8) 2 (0.8) 23 (2.3) 75 (2.4)
Slovak Republic 4 (1.0) 25 (2.3) 71 (2.6) 3 (0.7) 28 (2.7) 69 (2.8)
Slovenia 3 (0.9) 8 (1.5) 89 (1.6) 2 (0.7) 13 (2.1) 85 (2.1)
South Africa 11 (2.2) 28 (3.6) 61 (3.7) 14 (2.6) 32 (3.4) 53 (3.8)
Sweden 4 (1.2) 11 (2.1) 85 (2.2) 5 (1.4) 12 (2.0) 83 (2.4)
Tunisia x x x x x x 7 (2.2) 10 (2.7) 83 (3.4)
United States 8 (1.6) 13 (1.9) 79 (2.3) 7 (1.5) 18 (2.2) 75 (2.4)

¶ England s 3 (1.0) 24 (4.0) 73 (3.9) s 8 (2.9) 30 (4.2) 62 (4.4)
International Avg. 7 (0.3) 29 (0.5) 63 (0.5) 9 (0.3) 28 (0.5) 63 (0.5)

Benchmarking Participants
Basque Country, Spain 5 (2.6) 5 (2.5) 89 (3.5) 8 (2.9) 8 (2.4) 84 (3.3)
Indiana State, US 4 (2.8) 13 (4.5) 82 (5.2) 2 (1.9) 29 (6.3) 68 (6.5)
Ontario Province, Can. 5 (1.9) 12 (3.4) 83 (3.8) 7 (2.5) 12 (3.3) 81 (4.1)
Quebec Province, Can. 1 (0.7) 0 (0.1) 99 (0.7) 1 (1.3) 4 (1.8) 95 (2.2)

At Least Weekly

Informal Observations of Their Classroom
by Another Teacher

At Least Weekly

Countries

2 or 3 Times per
Month

Never or Almost
Never

2 or 3 Times per
Month

Never or Almost
Never

Percentage of Students by Their Teachers' Interactions with Other Teachers

Visit to Another Teacher's Classroom
to Observe Teaching

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less 
than 50% of the students.

88Types of Interactions Among Science Teachers (Continued…)Exhibit 6.9:
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CHAPTER 6: TEACHERS OF SCIENCE TIMSS2003

Grade
SCIENCE 

Armenia s 44 (5.9) 50 (5.5) 6 (2.7) s 34 (5.7) 53 (6.0) 13 (3.7)
Australia 51 (4.2) 37 (4.8) 12 (2.7) 54 (4.6) 31 (4.9) 15 (2.9)
Belgium (Flemish) 52 (3.8) 39 (3.7) 9 (2.0) 41 (4.0) 39 (3.6) 21 (2.7)
Chinese Taipei 41 (3.7) 53 (3.8) 6 (2.0) 24 (3.3) 54 (3.7) 22 (3.2)
Cyprus 58 (4.1) 29 (3.8) 13 (3.2) 61 (3.8) 28 (3.4) 11 (2.3)
England r 61 (5.2) 28 (5.0) 10 (2.7) r 62 (4.9) 20 (4.2) 17 (3.5)
Hong Kong, SAR 41 (4.5) 51 (4.7) 8 (2.4) 24 (4.3) 52 (5.0) 24 (3.8)
Hungary 55 (4.3) 41 (4.2) 4 (1.2) 57 (4.2) 35 (3.9) 7 (2.3)
Iran, Islamic Rep. of 62 (4.3) 35 (4.2) 3 (1.7) 64 (4.6) 31 (4.5) 5 (2.0)
Italy 47 (3.0) 42 (3.0) 11 (2.0) 55 (3.6) 32 (3.3) 13 (2.5)
Japan 46 (4.2) 40 (4.2) 14 (2.9) 39 (3.7) 42 (4.2) 20 (2.9)
Latvia 41 (4.3) 46 (4.4) 14 (2.9) 30 (3.9) 57 (4.4) 13 (3.1)
Lithuania 60 (3.5) 33 (3.4) 7 (1.9) 68 (3.2) 27 (3.0) 5 (1.8)
Moldova, Rep. of 57 (4.3) 37 (4.2) 6 (2.0) 74 (3.3) 18 (3.1) 8 (2.2)
Morocco s 22 (3.7) 40 (5.3) 38 (4.9) s 12 (2.9) 18 (3.3) 69 (4.0)
Netherlands 42 (4.7) 42 (4.7) 16 (3.2) 25 (4.4) 44 (4.7) 32 (4.4)
New Zealand 64 (3.3) 31 (2.8) 5 (1.5) 54 (3.4) 35 (3.2) 12 (2.2)
Norway 64 (2.9) 28 (3.9) 8 (2.6) 50 (3.6) 30 (3.9) 20 (3.3)
Philippines 58 (5.0) 38 (5.1) 3 (1.4) 71 (4.6) 26 (4.6) 3 (1.3)
Russian Federation 55 (3.3) 43 (3.2) 2 (1.0) 46 (3.4) 48 (3.9) 6 (1.9)
Scotland r 43 (4.9) 41 (4.7) 16 (3.2) r 39 (4.7) 37 (4.5) 24 (3.5)
Singapore 46 (4.4) 45 (4.5) 9 (2.5) 38 (3.8) 52 (4.0) 10 (2.6)
Slovenia 64 (4.0) 30 (3.7) 6 (2.2) 38 (4.5) 45 (4.6) 17 (3.4)
Tunisia 55 (4.4) 23 (3.3) 23 (3.7) r 29 (3.9) 29 (3.7) 42 (4.4)
United States 63 (3.0) 30 (2.5) 7 (1.7) 60 (2.8) 29 (2.7) 11 (1.9)
International Avg. 52 (0.8) 38 (0.8) 10 (0.5) 46 (0.8) 36 (0.8) 18 (0.6)

Benchmarking Participants
Indiana State, US 60 (5.4) 33 (5.1) 7 (2.6) 49 (4.8) 37 (4.4) 14 (2.7)
Ontario Province, Can. 46 (4.8) 45 (4.7) 9 (2.7) 47 (5.1) 33 (4.6) 20 (3.7)
Quebec Province, Can. 53 (5.0) 33 (4.4) 13 (2.9) 47 (4.7) 30 (4.4) 23 (3.6)

Countries

2 or 3 Times per
Month

Never or Almost
Never

2 or 3 Times per
Month

Never or Almost
Never

Percentage of Students by Their Teachers' Interactions with Other Teachers

Discussion About How to Teach a Particular Concept

At Least Weekly

Working on Preparing Instructional Materials

At Least Weekly

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

44Types of Interactions Among Science Teachers (…Continued)Exhibit 6.9: 
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Grade
SCIENCE 
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44Exhibit 6.9:  

Armenia s 17 (4.0) 78 (4.5) 5 (2.0) s 12 (3.5) 64 (4.8) 24 (4.8)
Australia 9 (2.3) 23 (4.0) 68 (4.3) 18 (3.6) 22 (3.5) 60 (4.3)
Belgium (Flemish) 1 (0.4) 4 (1.3) 95 (1.4) 5 (1.6) 11 (2.4) 85 (2.8)
Chinese Taipei 6 (2.0) 57 (3.9) 37 (3.7) 5 (1.9) 30 (4.0) 65 (4.3)
Cyprus 7 (2.5) 28 (3.2) 65 (3.1) 30 (4.1) 42 (4.8) 28 (4.1)
England r 2 (1.5) 31 (4.2) 66 (4.4) r 3 (1.6) 39 (4.9) 58 (4.8)
Hong Kong, SAR 0 (0.0) 37 (4.3) 62 (4.3) 0 (0.2) 13 (3.2) 87 (3.2)
Hungary 3 (1.4) 52 (4.4) 45 (4.3) 2 (1.2) 31 (3.6) 66 (3.5)
Iran, Islamic Rep. of 12 (3.3) 35 (4.7) 54 (5.0) 9 (2.9) 43 (5.0) 48 (5.2)
Italy 8 (1.8) 12 (2.5) 80 (2.9) 9 (1.8) 15 (2.4) 76 (3.0)
Japan 4 (1.3) 47 (3.8) 49 (3.6) 9 (2.4) 21 (3.4) 69 (3.8)
Latvia 3 (1.5) 88 (2.8) 9 (2.4) r 7 (2.1) 76 (3.7) 17 (3.2)
Lithuania 1 (0.6) 64 (3.7) 35 (3.7) 1 (0.7) 53 (4.1) 46 (4.1)
Moldova, Rep. of 18 (3.3) 67 (3.9) 15 (2.9) 11 (2.7) 50 (3.9) 39 (4.2)
Morocco s 5 (2.9) 6 (2.7) 89 (3.8) s 3 (1.6) 3 (2.1) 93 (2.6)
Netherlands 1 (0.9) 8 (2.8) 92 (3.0) 1 (0.9) 11 (3.2) 88 (3.3)
New Zealand r 5 (1.6) 30 (3.2) 65 (3.1) r 11 (2.2) 39 (2.9) 50 (3.3)
Norway 13 (3.1) 10 (2.0) 77 (3.5) 27 (3.6) 11 (2.6) 62 (4.4)
Philippines 18 (3.3) 38 (4.4) 44 (4.1) 22 (4.3) 48 (5.0) 30 (4.2)
Russian Federation 12 (2.6) 83 (2.8) 5 (1.3) 9 (2.3) 63 (3.6) 28 (3.1)
Scotland r 1 (0.7) 11 (2.7) 88 (2.7) r 11 (2.9) 29 (5.1) 61 (5.4)
Singapore 0 (0.5) 10 (2.3) 89 (2.3) 3 (1.5) 16 (2.9) 81 (3.3)
Slovenia 0 (0.2) 11 (2.9) 88 (2.9) 1 (0.6) 9 (2.4) 89 (2.4)
Tunisia 8 (2.2) 15 (2.9) 77 (3.4) r 5 (1.5) 9 (2.6) 85 (2.8)
United States 5 (1.2) 16 (1.9) 79 (2.2) 5 (1.3) 18 (2.1) 77 (2.4)
International Avg. 6 (0.4) 34 (0.7) 59 (0.7) 9 (0.5) 31 (0.7) 61 (0.8)

Benchmarking Participants
Indiana State, US 3 (1.6) 8 (2.4) 89 (2.5) 6 (1.9) 7 (2.1) 87 (3.0)
Ontario Province, Can. 6 (2.4) 12 (2.8) 82 (3.8) 8 (2.6) 15 (3.4) 78 (4.2)
Quebec Province, Can. 2 (1.2) 10 (2.9) 88 (3.1) 5 (1.9) 12 (3.1) 83 (3.2)

Never or Almost
Never

2 or 3 Times per
Month

Never or Almost
Never

Percentage of Students by Their Teachers' Interactions with Other Teachers

Visit to Another Teacher's Classroom
to Observe Teaching

At Least Weekly

Informal Observations of Their Classroom
by Another Teacher

At Least Weekly

Countries

2 or 3 Times per
Month

Types of Interactions Among Science Teachers

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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about how often they interacted with their colleagues. More specifi -
cally, they were asked about discussing teaching strategies for particular 
concepts, preparing instructional materials, and classroom observations. 
As shown in Exhibit 6.9, on average, the results for the TIMSS partici-
pants were consistent across grades. Teachers of most students (80% 
or more) reported weekly or monthly interaction about instructional 
issues. In contrast, observing other teachers or being observed them-
selves was relatively infrequent (63% never). 

How Ready Do Teachers Think They Are to Teach Science? 

TIMSS 2003 asked teachers how ready they felt to teach the science 
topics included in the TIMSS 2003 science assessment. Across the fi ve 
major content areas (life science, chemistry, physics, earth science, and 
environmental science), the eighth-grade teachers were asked about 
21 topics (sub-areas). Exhibit 6.10 contains teachers’ reports, indicat-
ing that the teachers of almost all the eighth-grade students felt ready 
to teach nearly all the topics. On average, internationally, the results 
ranged from 86 to 97 percent, with the results above 90 percent for 
all but the three earth science topics (Earth’s structure and physical 
features; Earth’s processes, cycles, and history; and Earth in the solar 
system and the universe) and two of the three environmental science 
topics (trends in human population and its effects on the environment; 
and changes in environments). 

Although in most countries essentially all students were taught 
the topics in the basic science subjects – life science, chemistry, and 
physics – by teachers who felt ready to teach the topics, there were 
some notable exceptions, including Morocco, for all three subjects, and 
the Philippines and Tunisia for chemistry and physics. Also, teachers 
in Singapore and Sweden felt somewhat less ready to teach the topics 
in biology than in the other two subjects, and teachers in Belgium 
(Flemish) less ready to teach the physics topics. Among the benchmark-
ing participants, Quebec teachers felt somewhat less ready to teach the 
biology topics and the majority of topics in chemistry and physics. Con-
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sistent with information presented in Chapter 5 showing that topics in 
earth science and environmental science were included less often in the 
intended curricula of TIMSS participants and taught less often to the 
students, teachers in many countries reported that they felt less ready 
to teach these than the other science subjects.

At the fourth grade, teachers felt generally less well-prepared. 
Teachers were asked about 19 science topics, with the results ranging 
from 66 to 94 percent, on average, internationally. The results were 
above 90 percent for 8 of the 19 topics: two of the six life science topics 
(relationships in a living community and changes in environments), 
two of the seven physical science topics (states of matter and differ-
ences in their physical properties; and common energy sources and 
forms and their practical uses), and four of six earth science topics (fea-
tures on Earth’s landscape; water on Earth; air; and common features 
of Earth’s landscape and their relationship to human use). However, 
results dipped below 70 percent for three topics: reproduction and 
development in plants and animals (life science - 66%); forming and 
separating mixtures (physical science – 66%); and fossils of animals 
and plants (earth science – 69%). 

In every country, there were at least some fourth-grade science 
topics that teachers indicated they were less ready to teach. However, 
in Belgium (Flemish), the Netherlands, and Quebec, for all topics in 
both life science and physical science and the majority in earth science, 
the percentage of students taught by teachers ready to teach the topics 
was below 90 percent. For Japan, this was true also for all topics in 
earth science. 
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TIMSS2003

Grade88SCIENCE Exhibit 6.10:  

Armenia r 100 (0.0) r 100 (0.5) r 99 (0.7) r 100 (0.0) s 100 (0.4) r 99 (0.9) r 99 (1.0) r 99 (0.1) r 98 (0.9) r 97 (1.0)
Australia r 98 (1.1) r 98 (0.9) r 96 (1.4) r 97 (1.3) r 99 (0.8) r 98 (1.3) r 99 (0.4) r 99 (0.8) r 98 (1.2) r 98 (0.9)
Bahrain 100 (0.0) 100 (0.0) 96 (1.1) 91 (2.0) 99 (1.2) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0)
Belgium (Flemish) 97 (0.7) 96 (0.9) 93 (1.8) 73 (3.4) 87 (2.2) – – – – – – – – – –
Botswana 99 (0.5) 100 (0.0) 95 (2.0) 95 (2.2) 98 (1.3) 97 (1.5) 95 (2.0) 99 (0.9) 94 (2.2) 91 (2.6)
Bulgaria r 100 (0.0) r 100 (0.0) r 100 (0.5) r 95 (2.7) r 97 (2.6) r 100 (0.0) r 100 (0.0) r 97 (2.4) r 100 (0.0) r 97 (2.5)
Chile 99 (0.6) 99 (0.6) 99 (0.6) 99 (0.6) 100 (0.1) 96 (1.6) 93 (1.9) 91 (1.7) 82 (2.8) 82 (2.5)
Chinese Taipei – – – – – – – – – – 99 (0.7) 99 (0.7) 99 (0.7) 99 (0.7) 99 (0.7)
Cyprus – – – – – – – – – – 99 (0.7) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0)
Egypt 100 (0.0) 99 (0.8) 99 (1.0) 95 (2.0) 99 (0.7) 100 (0.0) 100 (0.0) 100 (0.1) 99 (0.8) 100 (0.1)
Estonia 100 (0.0) 100 (0.0) 100 (0.0) 99 (0.6) 99 (0.6) r 100 (0.0) r 100 (0.0) r 100 (0.0) r 100 (0.0) r 100 (0.0)
Ghana 97 (1.6) 97 (1.7) r 98 (1.5) 88 (3.0) r 95 (1.9) 97 (1.9) 98 (1.4) 98 (1.7) r 94 (2.0) 87 (3.1)
Hong Kong, SAR 92 (2.4) 99 (1.0) 91 (2.6) 87 (2.9) 94 (2.3) 98 (1.2) 97 (1.7) 98 (1.4) 99 (1.0) 96 (1.9)
Hungary 100 (0.0) 99 (0.7) 99 (0.9) 85 (3.3) 94 (1.7) 98 (1.2) 98 (1.2) 98 (1.2) 98 (1.2) 98 (1.2)
Indonesia r 100 (0.0) r 98 (1.4) r 92 (2.8) r 95 (2.3) r 97 (2.0) – – – – – – – – – –
Iran, Islamic Rep. of 99 (0.8) 100 (0.0) 97 (1.6) 91 (2.4) 97 (1.2) 97 (1.3) 98 (1.2) 98 (1.0) 96 (1.4) 97 (1.2)
Israel 92 (1.6) 93 (1.7) 92 (1.8) 90 (2.0) 92 (1.7) 97 (1.0) 97 (1.0) 95 (1.7) 90 (2.4) 95 (1.6)
Italy 99 (0.8) 99 (0.8) 98 (1.1) 96 (1.3) 98 (0.9) 98 (1.1) 99 (0.8) 98 (1.2) 87 (2.5) 85 (2.6)
Japan 99 (1.0) 95 (1.9) 89 (2.7) 81 (3.0) 91 (2.4) 100 (0.0) 97 (1.6) 97 (1.4) 96 (1.6) 99 (0.7)
Jordan 97 (1.5) 97 (1.5) 95 (1.6) 94 (2.0) 97 (1.3) 98 (1.2) 99 (0.7) 99 (0.9) 96 (1.7) 98 (1.1)
Korea, Rep. of s 91 (2.1) s 96 (1.4) s 92 (2.1) s 87 (2.7) s 92 (1.9) s 95 (2.0) s 96 (1.9) s 94 (2.1) s 90 (2.7) s 93 (2.3)
Latvia s 97 (2.1) s 96 (2.0) s 94 (2.6) s 89 (3.8) s 95 (2.3) x x x x x x x x x x
Lebanon s 91 (2.0) s 92 (1.8) s 91 (1.9) s 84 (2.9) s 84 (2.9) r 98 (1.0) r 97 (1.1) r 95 (1.6) r 95 (1.4) r 96 (1.4)
Lithuania 100 (0.0) 100 (0.0) 99 (1.0) 98 (1.3) 100 (0.0) 98 (1.2) 98 (1.2) 96 (1.8) 96 (1.5) 98 (1.3)
Macedonia, Rep. of 100 (0.2) 100 (0.2) 100 (0.0) 100 (0.0) r 100 (0.0) 98 (1.1) 99 (1.0) 99 (0.8) 99 (1.1) r 100 (0.0)
Malaysia 98 (1.1) 99 (0.9) 89 (2.5) 97 (1.5) 98 (1.2) 97 (1.3) 92 (2.0) 98 (1.2) 98 (1.4) 95 (1.9)
Moldova, Rep. of x x x x x x x x x x x x x x x x x x x x
Morocco s 88 (3.1) s 89 (3.7) s 78 (4.3) s 69 (6.0) s 83 (4.7) s 88 (4.6) s 82 (4.7) s 84 (5.4) s 85 (5.1) s 87 (4.9)
Netherlands r 100 (0.0) r 99 (0.7) r 100 (0.0) r 99 (0.7) r 99 (0.8) r 93 (3.0) r 98 (1.5) r 89 (3.6) r 83 (4.4) r 79 (4.9)
New Zealand 99 (0.8) 99 (0.7) 99 (0.4) 99 (0.5) 99 (0.7) 100 (0.2) 100 (0.2) 100 (0.2) 100 (0.2) 98 (1.3)
Norway 97 (1.2) 98 (1.2) 98 (1.1) 97 (1.3) 96 (1.4) 93 (2.1) 97 (1.2) 84 (3.2) 94 (2.1) 76 (3.7)
Palestinian Nat'l Auth. 100 (0.0) 100 (0.0) 100 (0.0) 99 (1.0) 100 (0.0) 99 (0.7) 98 (1.2) 99 (0.7) 99 (0.7) 98 (1.2)
Philippines 99 (0.8) 99 (0.9) 96 (1.8) 99 (1.2) 100 (0.0) r 82 (3.9) r 73 (4.3) r 69 (4.4) r 74 (3.7) r 59 (4.7)
Romania 99 (0.6) 99 (0.6) 99 (0.9) 97 (1.4) 98 (0.8) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 98 (1.2)
Russian Federation – – – – – – – – – – – – – – – – – – – –
Saudi Arabia r 99 (0.7) r 97 (1.4) r 96 (1.7) r 92 (2.4) r 95 (1.9) r 97 (1.2) r 92 (4.8) r 94 (4.7) r 91 (4.9) r 90 (4.8)
Scotland s 92 (1.6) s 94 (1.4) s 90 (1.5) s 87 (1.7) s 93 (1.2) s 100 (0.2) s 99 (0.6) s 99 (0.4) s 95 (1.4) s 96 (1.3)
Serbia 91 (2.3) 92 (2.3) 91 (2.4) 93 (2.2) 90 (2.7) 96 (1.7) 93 (2.2) 97 (1.5) 93 (2.3) 94 (2.2)
Singapore r 89 (2.1) r 89 (2.0) r 88 (2.0) r 82 (2.4) r 92 (1.8) r 97 (0.7) r 99 (0.5) r 96 (1.0) r 97 (1.0) r 94 (1.5)
Slovak Republic 98 (1.4) 98 (1.3) 99 (0.5) 93 (2.6) 94 (1.7) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0)
Slovenia 99 (1.2) 99 (0.9) 99 (1.0) 99 (0.9) 99 (0.6) 99 (0.9) 99 (0.9) 99 (0.9) 100 (0.0) r 100 (0.0)
South Africa r 92 (2.4) r 94 (2.3) r 91 (2.7) r 88 (2.6) r 94 (1.9) r 98 (1.1) r 92 (2.3) r 86 (3.0) r 87 (3.0) r 77 (3.4)
Sweden 89 (1.7) 88 (1.7) 88 (1.7) 87 (1.8) 88 (1.7) 94 (1.1) 95 (1.1) 90 (1.7) 92 (1.4) 90 (1.7)
Tunisia 90 (2.7) 94 (2.2) 84 (3.3) 87 (3.2) 95 (1.9) r 58 (4.6) s 49 (4.9) r 58 (4.7) s 65 (4.8) r 55 (5.0)
United States r 92 (1.7) r 93 (1.3) r 92 (1.7) r 94 (1.6) r 96 (1.4) r 95 (1.3) r 95 (1.3) r 93 (1.6) r 91 (1.8) r 92 (1.5)

¶ England – – – – – – – – – – – – – – – – – – – –
International Avg. 97 (0.2) 97 (0.2) 95 (0.3) 92 (0.4) 96 (0.3) 96 (0.3) 95 (0.3) 95 (0.3) 94 (0.3) 92 (0.4)

Benchmarking Participants
Basque Country, Spain 98 (2.2) 97 (2.3) 97 (2.3) 98 (1.5) 98 (1.4) 100 (0.3) 98 (1.3) 98 (1.1) 88 (3.5) 88 (3.3)
Indiana State, US s 99 (0.6) s 97 (1.5) s 96 (2.8) s 99 (1.0) s 99 (1.0) s 98 (2.5) s 95 (0.4) s 94 (1.0) s 90 (3.6) s 93 (1.3)
Ontario Province, Can. 99 (0.6) 99 (0.5) 93 (2.3) 96 (1.7) 98 (1.4) 89 (3.0) 82 (3.5) 96 (1.7) 76 (3.9) 75 (4.1)
Quebec Province, Can. r 81 (4.0) r 85 (3.5) r 83 (4.2) r 80 (4.0) r 84 (3.2) r 94 (2.2) r 85 (3.9) r 99 (0.4) r 83 (4.0) r 84 (3.9)

Countries

Life Science Chemistry

Percentage of Students Whose Teachers Report
Feeling Ready to Teach Science Topics
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Readiness to Teach Science

Background data provided by teachers.

Does not include students whose teachers report that they do not teach the content area.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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Armenia s 97 (1.4) s 97 (1.4) s 97 (1.4) s 97 (1.4) s 97 (1.4) r 100 (0.0) r 96 (2.8) r 95 (2.9)
Australia r 99 (0.4) r 100 (0.0) r 95 (1.3) r 98 (0.7) r 99 (0.5) r 98 (1.0) r 95 (1.8) r 99 (0.3)
Bahrain 96 (1.4) 98 (1.3) 98 (1.3) 99 (0.0) 95 (1.1) 76 (2.3) 76 (2.9) 91 (2.1)
Belgium (Flemish) 88 (3.3) 81 (5.9) 82 (4.2) 79 (6.2) 87 (4.0) 92 (1.7) 87 (2.4) 85 (2.5)
Botswana 92 (2.1) 97 (1.5) 95 (1.9) 89 (3.1) 86 (3.2) 77 (3.6) 84 (3.7) 72 (4.4)
Bulgaria r 99 (0.7) r 100 (0.0) r 99 (0.6) r 99 (1.0) r 99 (0.9) r 99 (0.9) r 99 (0.9) r 99 (0.9)
Chile 94 (1.6) 95 (1.5) 75 (3.4) 74 (3.4) 91 (2.3) 92 (2.0) 93 (2.0) 96 (1.5)
Chinese Taipei 99 (1.0) 98 (1.3) 99 (1.0) 99 (1.0) 99 (1.0) – – – – – –
Cyprus 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 99 (0.8) 99 (0.4)
Egypt 99 (0.8) 99 (0.7) 100 (0.0) 100 (0.0) 95 (1.9) 89 (2.9) 88 (3.0) 97 (1.6)
Estonia 99 (0.7) 100 (0.0) 100 (0.0) 99 (0.7) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0)
Ghana 92 (2.6) r 96 (1.8) 93 (2.8) 95 (2.0) 93 (2.4) r 78 (4.2) 77 (4.0) r 98 (1.4)
Hong Kong, SAR 98 (1.3) 100 (0.0) 96 (1.8) 98 (1.2) 95 (1.7) 65 (4.2) 66 (4.2) 77 (3.8)
Hungary 99 (0.8) 99 (0.8) 98 (1.2) 97 (1.3) 97 (1.3) 99 (0.9) 99 (0.6) 99 (0.6)
Indonesia r 99 (1.0) r 98 (1.4) r 97 (1.6) r 89 (3.3) r 100 (0.0) – – – – – –
Iran, Islamic Rep. of 99 (0.7) 99 (0.5) 97 (1.5) 94 (1.8) 97 (1.5) 96 (1.5) 94 (1.7) 93 (2.1)
Israel 96 (1.1) 94 (1.3) 80 (2.9) 96 (1.3) 82 (2.9) 56 (3.8) 57 (3.6) 62 (3.4)
Italy 98 (1.1) 97 (1.4) 86 (2.5) 86 (2.4) 96 (1.5) 95 (1.6) 92 (2.1) 94 (1.8)
Japan 83 (3.3) 91 (2.5) 95 (1.9) 97 (1.6) 96 (1.4) 89 (2.7) 92 (2.4) 94 (2.0)
Jordan 97 (1.4) 97 (1.5) 95 (1.7) 95 (2.0) 94 (2.0) 92 (2.4) 94 (2.2) 91 (2.9)
Korea, Rep. of s 93 (2.1) s 93 (2.0) s 82 (2.5) s 93 (2.1) s 97 (1.6) s 96 (1.4) s 94 (1.8) s 89 (2.4)
Latvia s 99 (0.9) s 97 (1.5) s 95 (2.7) s 95 (2.3) s 94 (2.7) – – – – – –
Lebanon r 93 (1.8) r 92 (1.6) r 93 (1.6) r 91 (1.8) r 92 (1.7) r 84 (2.4) r 84 (2.5) r 80 (2.8)
Lithuania 99 (1.0) 99 (1.0) 99 (1.0) 97 (1.4) 99 (1.0) 97 (1.5) 94 (2.5) 94 (2.0)
Macedonia, Rep. of 99 (0.9) 99 (0.8) 99 (0.9) 98 (1.1) 99 (0.9) 98 (1.0) 97 (1.4) 97 (1.4)
Malaysia 92 (2.1) 95 (1.9) 97 (1.4) 81 (3.2) 98 (1.4) 78 (3.5) 76 (3.7) 82 (3.0)
Moldova, Rep. of x x x x x x x x x x x x x x x x
Morocco s 84 (4.9) s 62 (7.1) s 62 (6.8) r 76 (5.4) r 66 (7.0) s 87 (4.4) x x s 56 (6.2)
Netherlands 100 (0.0) 98 (1.2) 99 (0.7) 99 (0.7) 100 (0.0) 99 (1.1) 96 (1.7) 85 (3.4)
New Zealand 100 (0.2) 99 (1.3) 98 (1.4) 98 (1.4) 100 (0.2) 99 (0.8) 99 (0.8) 99 (0.3)
Norway 91 (2.4) 97 (1.1) 94 (1.8) 94 (1.7) 93 (2.0) 93 (1.6) 85 (2.5) 93 (2.0)
Palestinian Nat'l Auth. 97 (1.5) 97 (1.6) 98 (1.2) 98 (1.2) 95 (2.0) 92 (2.4) 90 (2.9) 98 (1.1)
Philippines r 56 (4.8) r 62 (4.8) r 44 (4.5) r 38 (4.5) r 57 (5.0) r 82 (3.5) r 85 (3.4) r 84 (3.5)
Romania 99 (1.0) 99 (0.8) 100 (0.0) 100 (0.0) 99 (0.9) 99 (0.7) 95 (1.8) 99 (0.9)
Russian Federation – – – – – – – – – – – – – – – –
Saudi Arabia r 88 (4.3) r 98 (0.9) r 97 (1.6) r 90 (2.5) r 93 (1.9) r 90 (2.5) r 81 (5.9) r 96 (1.2)
Scotland s 94 (1.6) s 98 (1.2) s 93 (1.9) s 96 (1.5) s 91 (2.3) s 80 (2.4) s 84 (2.1) s 80 (2.4)
Serbia r 95 (1.9) r 96 (1.8) 95 (1.8) r 94 (2.1) r 94 (1.9) 99 (0.7) 99 (0.9) 99 (1.0)
Singapore r 96 (1.3) r 96 (1.2) r 95 (1.5) r 93 (1.7) r 92 (1.7) r 37 (3.0) r 41 (2.6) r 53 (2.8)
Slovak Republic 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.1) 100 (0.0) 100 (0.3) 92 (4.1) 99 (1.1)
Slovenia 100 (0.0) 100 (0.0) 100 (0.0) 98 (1.3) 100 (0.0) – – – – – –
South Africa r 82 (3.4) r 86 (2.5) r 77 (3.5) r 94 (1.8) r 90 (2.3) r 67 (3.9) r 69 (3.7) r 64 (3.9)
Sweden 92 (1.4) 94 (1.1) 91 (1.5) 89 (2.1) 92 (1.4) r 68 (3.1) r 80 (2.8) r 86 (2.4)
Tunisia s 42 (5.0) s 53 (5.4) s 40 (5.0) s 32 (4.6) s 49 (5.5) r 89 (3.0) r 88 (2.9) r 50 (4.7)
United States r 93 (1.4) r 92 (1.7) r 90 (1.9) r 83 (2.0) r 94 (1.4) 95 (1.3) 94 (1.5) 96 (1.2)

¶ England – – – – – – – – – – – – – – – –
International Avg. 93 (0.3) 94 (0.3) 91 (0.3) 91 (0.4) 93 (0.3) 88 (0.4) 87 (0.4) 88 (0.4)

Benchmarking Participants
Basque Country, Spain 97 (1.7) 96 (1.8) 91 (3.0) 91 (3.2) 96 (2.0) 100 (0.4) 93 (2.7) 100 (0.0)
Indiana State, US s 96 (2.6) s 97 (2.6) s 91 (4.4) s 85 (5.3) s 89 (4.4) s 97 (2.6) s 97 (2.5) s 93 (3.8)
Ontario Province, Can. 94 (2.2) 95 (2.1) 86 (3.8) 65 (3.8) 88 (3.1) 93 (2.6) 88 (3.4) 89 (3.1)
Quebec Province, Can. r 93 (2.7) r 92 (2.6) r 73 (4.4) r 80 (4.1) r 75 (4.8) r 83 (3.5) r 86 (3.0) r 89 (2.8)

Percentage of Students Whose Teachers Report
Feeling Ready to Teach Science Topics

Physics Earth Science

Countries
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Background data provided by teachers.

Does not include students whose teachers report that they do not teach the content area.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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TIMSS2003

Grade88SCIENCE Exhibit 6.10:  

Armenia x x x x x x
Australia r 94 (2.0) r 95 (1.9) r 96 (1.7)
Bahrain 80 (3.3) 84 (3.0) 85 (2.5)
Belgium (Flemish) r 78 (2.8) r 78 (2.6) r 75 (2.6)
Botswana 94 (2.2) 98 (1.4) 91 (2.8)
Bulgaria s 85 (2.3) s 88 (2.2) s 96 (1.3)
Chile 96 (1.5) 99 (0.9) 94 (1.9)
Chinese Taipei 89 (2.4) 90 (2.5) 87 (2.7)
Cyprus s 91 (1.0) s 95 (0.6) s 95 (0.7)
Egypt 81 (3.6) 96 (1.8) 84 (3.4)
Estonia s 88 (1.8) s 96 (1.4) s 96 (1.4)
Ghana 96 (1.9) 94 (2.1) 93 (1.5)
Hong Kong, SAR 90 (2.6) 95 (2.1) 94 (2.2)
Hungary x x x x x x
Indonesia x x x x x x
Iran, Islamic Rep. of 98 (1.3) 95 (2.0) 96 (1.5)
Israel 83 (2.9) 84 (2.8) 86 (2.4)
Italy 87 (2.3) 95 (1.5) 94 (1.6)
Japan 71 (3.8) 83 (3.3) 85 (3.0)
Jordan 93 (2.6) 94 (2.3) 93 (2.3)
Korea, Rep. of s 89 (2.3) s 85 (2.6) s 89 (2.5)
Latvia – – – – – –
Lebanon r 86 (2.8) r 95 (1.4) r 85 (2.8)
Lithuania s 87 (1.6) s 94 (1.2) s 95 (1.2)
Macedonia, Rep. of x x x x x x
Malaysia 91 (2.5) 94 (2.1) 95 (1.9)
Moldova, Rep. of x x x x x x
Morocco s 60 (6.2) x x s 68 (7.2)
Netherlands r 96 (1.0) r 96 (1.2) r 96 (1.4)
New Zealand 90 (3.4) 97 (1.3) 92 (3.5)
Norway 95 (1.8) 96 (1.6) 97 (1.3)
Palestinian Nat'l Auth. 87 (2.8) 96 (1.3) 92 (2.1)
Philippines r 93 (2.6) 95 (2.2) r 92 (2.9)
Romania x x x x x x
Russian Federation – – – – – –
Saudi Arabia r 91 (3.5) r 94 (3.2) r 93 (4.9)
Scotland s 83 (2.2) s 94 (1.4) s 87 (1.9)
Serbia x x x x x x
Singapore r 72 (2.7) r 84 (2.2) r 80 (2.2)
Slovak Republic x x x x x x
Slovenia r 89 (1.6) r 94 (1.2) r 92 (1.2)
South Africa r 81 (3.3) r 86 (2.7) r 76 (3.5)
Sweden 84 (2.2) 92 (1.9) 89 (2.3)
Tunisia r 44 (4.8) r 82 (3.5) r 80 (3.6)
United States 95 (1.4) 96 (1.2) 95 (1.2)

¶ England – – – – – –
International Avg. 86 (0.5) 92 (0.4) 89 (0.5)

Benchmarking Participants
Basque Country, Spain 98 (1.7) 99 (1.1) 99 (1.1)
Indiana State, US s 96 (2.6) s 99 (1.1) s 98 (2.3)
Ontario Province, Can. 94 (2.4) 97 (1.6) 97 (1.7)
Quebec Province, Can. r 91 (2.6) r 90 (2.8) r 92 (2.3)

Countries

Percentage of Students Whose Teachers Report
Feeling Ready to Teach Science Topics

Environmental Science
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Readiness to Teach Science (…Continued)

Background data provided by teachers.

Does not include students whose teachers report that they do not teach the content area.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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Grade
SCIENCE 
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44Exhibit 6.10:  

Armenia x x x x x x x x x x x x
Australia 83 (4.3) 64 (4.3) 76 (3.4) 89 (2.4) 93 (2.1) 73 (4.2)
Belgium (Flemish) 48 (4.0) 30 (3.5) 43 (3.8) 82 (2.6) 81 (2.6) 39 (3.8)
Chinese Taipei 97 (1.5) 87 (2.7) 95 (1.9) 99 (0.7) 98 (1.1) 97 (1.5)
Cyprus 98 (1.2) 93 (2.5) 87 (2.5) 99 (0.8) 98 (1.2) 98 (0.8)
England – – – – – – – – – – – –
Hong Kong, SAR 86 (3.2) 61 (4.4) 85 (3.4) 95 (2.4) 92 (2.5) 91 (2.4)
Hungary 93 (2.2) 68 (4.4) – – 97 (1.2) 91 (2.3) 53 (4.0)
Iran, Islamic Rep. of 94 (2.0) 97 (1.4) 92 (2.4) 98 (1.2) 92 (2.1) 89 (2.3)
Italy 89 (2.2) 84 (2.8) 82 (2.9) 98 (1.0) 90 (2.2) 63 (3.7)
Japan 65 (3.6) 49 (4.0) 56 (3.8) 93 (2.2) 74 (3.7) 85 (2.8)
Latvia s 79 (4.4) s 63 (6.1) s 77 (4.6) s 98 (1.1) s 94 (2.5) s 42 (6.0)
Lithuania 82 (3.1) 46 (3.8) 82 (2.5) 87 (2.2) 96 (1.1) 70 (3.4)
Moldova, Rep. of r 83 (3.5) r 65 (4.9) 79 (3.7) 96 (1.2) 92 (2.1) r 72 (4.0)
Morocco x x x x x x x x x x x x
Netherlands 63 (4.6) 38 (4.5) 59 (4.5) 82 (3.2) 87 (3.0) 53 (4.4)
New Zealand r 92 (1.4) r 78 (2.7) r 77 (2.8) r 93 (1.7) r 94 (1.7) r 88 (2.1)
Norway 67 (3.9) 46 (4.1) 74 (3.9) 91 (1.7) 93 (2.3) 71 (3.8)
Philippines 91 (3.0) 89 (3.3) 93 (2.3) 100 (0.0) 95 (2.4) 77 (3.4)
Russian Federation – – – – – – – – – – – –
Scotland s 76 (4.1) s 65 (5.3) s 67 (5.0) s 88 (3.6) s 93 (3.1) s 78 (4.6)
Singapore 98 (1.3) 72 (4.3) 80 (3.5) 99 (0.5) 96 (1.6) 87 (3.0)
Slovenia 89 (3.2) 72 (4.2) 69 (4.6) 91 (2.3) 95 (2.2) 90 (2.9)
Tunisia r 93 (2.4) r 52 (3.9) r 55 (4.6) 98 (1.1) 97 (1.4) r 69 (4.1)
United States 93 (1.3) 74 (2.6) 82 (1.9) 94 (1.3) 93 (1.5) 86 (2.0)
International Avg. 84 (0.7) 66 (0.9) 76 (0.8) 94 (0.4) 92 (0.5) 75 (0.8)

Benchmarking Participants
Indiana State, US 93 (3.0) 72 (5.3) 82 (5.1) 99 (1.0) 94 (2.6) 84 (3.9)
Ontario Province, Can. 94 (2.1) 63 (5.0) 75 (4.4) 91 (2.5) 93 (2.6) 76 (4.0)
Quebec Province, Can. 73 (3.7) 42 (4.2) 43 (4.7) 84 (3.4) 75 (4.1) 46 (4.7)

Countries

Percentage of Students Whose Teachers Report
Feeling Ready to Teach Science Topics
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Readiness to Teach Science (Continued…)

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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CHAPTER 6: TEACHERS OF SCIENCE TIMSS2003

Grade
SCIENCE 

Armenia x x x x x x x x x x x x x x
Australia 86 (2.9) 64 (4.3) 76 (3.4) 89 (2.4) 93 (2.1) 73 (4.2) 86 (2.9)
Belgium (Flemish) 55 (4.0) 30 (3.5) 43 (3.8) 82 (2.6) 81 (2.6) 39 (3.8) 55 (4.0)
Chinese Taipei 96 (1.8) 87 (2.7) 95 (1.9) 99 (0.7) 98 (1.1) 97 (1.5) 96 (1.8)
Cyprus 98 (1.2) 93 (2.5) 87 (2.5) 99 (0.8) 98 (1.2) 98 (0.8) 98 (1.2)
England – – – – – – – – – – – – – –
Hong Kong, SAR 84 (3.6) 61 (4.4) 85 (3.4) 95 (2.4) 92 (2.5) 91 (2.4) 84 (3.6)
Hungary 58 (3.4) 68 (4.4) – – 97 (1.2) 91 (2.3) 53 (4.0) 58 (3.4)
Iran, Islamic Rep. of 91 (2.2) 97 (1.4) 92 (2.4) 98 (1.2) 92 (2.1) 89 (2.3) 91 (2.2)
Italy 82 (2.9) 84 (2.8) 82 (2.9) 98 (1.0) 90 (2.2) 63 (3.7) 82 (2.9)
Japan 68 (3.9) 49 (4.0) 56 (3.8) 93 (2.2) 74 (3.7) 85 (2.8) 68 (3.9)
Latvia s 65 (5.5) s 63 (6.1) s 77 (4.6) s 98 (1.1) s 94 (2.5) s 42 (6.0) s 65 (5.5)
Lithuania 61 (4.0) 46 (3.8) 82 (2.5) 87 (2.2) 96 (1.1) 70 (3.4) 61 (4.0)
Moldova, Rep. of r 73 (4.1) r 65 (4.9) 79 (3.7) 96 (1.2) 92 (2.1) r 72 (4.0) r 73 (4.1)
Morocco x x x x x x x x x x x x x x
Netherlands 65 (3.9) 38 (4.5) 59 (4.5) 82 (3.2) 87 (3.0) 53 (4.4) 65 (3.9)
New Zealand r 92 (1.8) r 78 (2.7) r 77 (2.8) r 93 (1.7) r 94 (1.7) r 88 (2.1) r 92 (1.8)
Norway 84 (3.2) 46 (4.1) 74 (3.9) 91 (1.7) 93 (2.3) 71 (3.8) 84 (3.2)
Philippines 91 (3.3) 89 (3.3) 93 (2.3) 100 (0.0) 95 (2.4) 77 (3.4) 91 (3.3)
Russian Federation – – – – – – – – – – – – – –
Scotland s 88 (3.4) s 65 (5.3) s 67 (5.0) s 88 (3.6) s 93 (3.1) s 78 (4.6) s 88 (3.4)
Singapore 82 (3.4) 72 (4.3) 80 (3.5) 99 (0.5) 96 (1.6) 87 (3.0) 82 (3.4)
Slovenia 73 (4.2) 72 (4.2) 69 (4.6) 91 (2.3) 95 (2.2) 90 (2.9) 73 (4.2)
Tunisia r 84 (3.4) r 52 (3.9) r 55 (4.6) 98 (1.1) 97 (1.4) r 69 (4.1) r 84 (3.4)
United States 92 (1.5) 74 (2.6) 82 (1.9) 94 (1.3) 93 (1.5) 86 (2.0) 92 (1.5)
International Avg. 79 (0.7) 66 (0.9) 76 (0.8) 94 (0.4) 92 (0.5) 75 (0.8) 79 (0.7)

Benchmarking Participants
Indiana State, US 92 (2.6) 72 (5.3) 82 (5.1) 99 (1.0) 94 (2.6) 84 (3.9) 92 (2.6)
Ontario Province, Can. 93 (2.6) 63 (5.0) 75 (4.4) 91 (2.5) 93 (2.6) 76 (4.0) 93 (2.6)
Quebec Province, Can. 53 (4.2) 42 (4.2) 43 (4.7) 84 (3.4) 75 (4.1) 46 (4.7) 53 (4.2)

Countries

Physical Science

Percentage of Students Whose Teachers Report
Feeling Ready to Teach Science Topics
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Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 

44Readiness to Teach Science (…Continued)Exhibit 6.10: 
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TIMSS2003

Grade
SCIENCE 
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44Exhibit 6.10:  

Armenia x x x x x x x x x x x x
Australia 98 (0.9) 94 (2.3) 92 (2.2) 98 (1.2) 82 (3.1) 97 (1.3)
Belgium (Flemish) 93 (2.0) 82 (3.3) 68 (3.3) 91 (2.3) 46 (4.0) 81 (2.9)
Chinese Taipei 97 (1.3) 98 (1.2) 98 (1.1) 98 (1.3) 85 (3.1) 95 (1.8)
Cyprus 93 (2.1) 93 (2.1) 99 (0.6) 96 (1.9) 67 (4.1) 88 (2.7)
England – – – – – – – – – – – –
Hong Kong, SAR 92 (3.0) 86 (3.4) 97 (1.3) 92 (3.0) 68 (4.3) 86 (3.0)
Hungary 100 (0.0) 99 (0.9) 96 (1.7) 96 (2.0) 63 (4.1) 92 (1.7)
Iran, Islamic Rep. of 94 (1.7) 94 (1.9) 91 (2.3) 95 (1.9) 74 (3.7) 90 (2.5)
Italy 100 (0.0) 100 (0.0) 100 (0.0) 98 (0.8) 86 (2.7) 97 (1.3)
Japan 75 (3.4) 75 (3.1) 76 (3.6) 76 (3.4) 47 (4.4) 77 (3.4)
Latvia s 100 (0.3) s 99 (0.6) s 99 (0.6) s 99 (0.5) s 76 (5.0) s 97 (1.9)
Lithuania 99 (0.7) 97 (1.2) 98 (0.8) 97 (1.4) 78 (3.3) 94 (1.8)
Moldova, Rep. of 97 (1.5) 97 (1.5) 99 (0.8) 100 (0.0) 78 (3.7) 95 (1.4)
Morocco x x x x x x x x x x x x
Netherlands 95 (2.2) 93 (2.6) 88 (2.8) 95 (2.0) 70 (4.1) 65 (4.6)
New Zealand r 98 (0.8) r 96 (1.3) r 88 (2.3) r 95 (1.3) r 80 (2.8) r 97 (1.1)
Norway 96 (1.9) 91 (2.4) 89 (2.5) 92 (1.8) 75 (3.1) 96 (1.3)
Philippines 93 (2.5) 89 (2.9) 88 (3.1) 89 (3.0) 77 (4.3) 94 (2.4)
Russian Federation – – – – – – – – – – – –
Scotland s 98 (1.3) s 97 (1.4) s 82 (3.5) s 93 (2.3) s 67 (4.4) s 97 (1.2)
Singapore 71 (3.4) 71 (3.9) 92 (2.0) 70 (4.2) 45 (4.3) 74 (3.6)
Slovenia 97 (1.8) 98 (1.1) 99 (0.7) 98 (1.2) 67 (4.2) 82 (3.6)
Tunisia r 69 (4.5) r 65 (4.4) r 92 (2.2) r 72 (4.0) r 32 (4.3) r 48 (4.7)
United States 99 (0.3) 96 (1.0) 90 (1.6) 98 (0.9) 84 (2.0) 94 (1.3)
International Avg. 93 (0.4) 91 (0.5) 91 (0.5) 92 (0.5) 69 (0.8) 87 (0.6)

Benchmarking Participants
Indiana State, US 100 (0.0) 95 (3.5) 91 (3.9) 100 (0.0) 83 (4.4) 95 (2.1)
Ontario Province, Can. 100 (0.4) 95 (2.0) 87 (3.1) 97 (1.7) 86 (3.6) 89 (3.0)
Quebec Province, Can. 97 (1.5) 87 (3.1) 89 (2.9) 93 (2.4) 59 (4.3) 81 (3.5)

Earth Science

Percentage of Students Whose Teachers Report
Feeling Ready to Teach Science Topics

Countries
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Readiness to Teach Science

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students. 
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CHAPTER 7: CLASSROOM CHARACTERISTICS AND INSTRUCTION

Chapter 7 
Classroom Characteristics 
and Instruction
Although the school provides the general context for learning, it is 
in the classroom setting and through guidance by the teacher that 
most instruction and learning take place. To provide information about 
the environment of science classrooms and the instruction that takes 
place, Chapter 7 presents teachers’ reports from the second part of the 
teacher questionnaire about their science classrooms and instructional 
practices, as well as students’ reports about the classroom activities 
they do in learning science. Data are presented about class size, various 
limitations on instruction, instructional time, instructional emphases 
given different science topics, and science investigations. Information 
also is presented about textbook use, classroom activities, the use of 
computers in science lessons, the role of homework, and the reliance 
on different types of assessment approaches.

Teachers and the instructional approaches they use ultimately 
determine the science students learn. Teachers structure the content 
and pace of lessons, introducing new material, selecting various 
instructional activities, and monitoring students’ developing under-
standing of the science concepts being studied. Teachers may help stu-
dents use technology and tools to investigate scientifi c ideas, analyze 
students’ work for misconceptions, and promote positive attitudes 
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toward science. They may also assign homework and conduct informal 
as well as formal assessments to evaluate achievement outcomes.

How Do the Characteristics of Science Classrooms 
Impact Instruction? 

Because it can affect pedagogical strategies, class size data are shown 
in Exhibit 7.1. Teachers’ reports about the sizes of their eighth-grade 
science classes reveal that across countries the average class size was 
31 students, but there was considerable variation – from more than 54 
students in the Philippines to 20 students in Belgium (Flemish). At the 
fourth grade, classes typically were smaller. The average class size for 
the TIMSS participants was 26 students, ranging from 40 in the Philip-
pines to 20 in Belgium (Flemish), Italy, and Slovenia. 

The relationship between class size and achievement is diffi cult 
to disentangle, given the variety of policies and practices that countries 
have in determining class size. For example, countries and schools 
cannot always control class size. Because of this, the ability to cap 
class sizes can indicate the availability of more resources in general. As 
another complicating factor, smaller classes can be used for advanced 
or practical classes such as computer or science laboratories on one 
hand, and for remedial learning or students with special needs on the 
other. The complexity of this issue is evidenced in the TIMSS results 
that show a curvilinear relationship, on average, between class size and 
science achievement at both the eighth and fourth grades.

At the eighth grade, science teachers were asked about the 
instructional impact of six characteristics of their students – differing 
academic abilities, range in backgrounds, students with special needs, 
uninterested students, low morale among students, and disruptive stu-
dents. Responses were given on a four-point scale; “not at all,” “a little,” 
“some,” and “a lot.” TIMSS used the teachers’ responses to construct 
an index and the results are presented in Exhibit 7.2. Students were 
placed in the high category, if, on average, teachers reported their class-
rooms were impacted only a little (or less) and in the low category, if, 
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on average, these factors impacted instruction at least somewhat. The 
remaining students fell in the medium category. The results show that 
average science achievement is related to the impact of student char-
acteristics on classroom instruction, with lower achievement related 
to having more instructionally challenging and diverse students in the 
class. On average, internationally, 21 percent of the students were in 
such classrooms. 
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TIMSS2003

Grade88SCIENCE 

Armenia s 31 (0.8) 30 (2.5) 470 (7.6) 40 (3.4) 469 (6.4) 9 (1.9) 443 (7.4) 21 (2.8) 455 (5.8)

Australia r 26 (0.4) 33 (3.8) 524 (7.7) 65 (3.9) 529 (4.2) 2 (0.9) ~ ~ 0 (0.0) ~ ~

Bahrain 32 (0.2) 5 (0.8) 452 (7.4) 53 (2.3) 440 (2.2) 39 (2.2) 432 (3.2) 3 (0.0) 455 (6.0)

Belgium (Flemish) 20 (0.3) 88 (2.4) 515 (2.6) 12 (2.4) 532 (7.6) 0 (0.0) ~ ~ 0 (0.0) ~ ~

Botswana 37 (0.4) 2 (0.9) ~ ~ 14 (2.7) 392 (14.2) 57 (4.9) 357 (3.7) 27 (4.6) 363 (6.1)

Bulgaria r 22 (0.6) 68 (4.7) 483 (4.9) 27 (4.2) 478 (9.0) 4 (3.0) 428 (5.0) 1 (0.0) ~ ~

Chile 35 (0.4) 8 (1.5) 412 (16.6) 25 (2.7) 408 (6.0) 45 (3.6) 416 (5.9) 22 (3.6) 415 (6.9)

Chinese Taipei 37 (0.4) 4 (1.5) 584 (21.1) 14 (2.8) 554 (7.8) 66 (4.1) 563 (3.9) 17 (3.2) 607 (6.3)

Cyprus 25 (0.1) 30 (1.7) 443 (3.2) 70 (1.7) 439 (2.3) 0 (0.0) ~ ~ 0 (0.0) ~ ~

Egypt 39 (0.7) 2 (1.1) ~ ~ 8 (1.9) 452 (11.1) 58 (4.7) 418 (5.1) 31 (4.3) 418 (7.9)

Estonia 28 (0.4) 27 (2.7) 545 (3.7) 45 (4.1) 549 (4.0) 28 (3.3) 565 (5.2) 0 (0.2) ~ ~

Ghana r 37 (1.1) 17 (2.8) 205 (12.2) 17 (3.1) 224 (13.8) 28 (4.0) 273 (11.7) 38 (5.0) 266 (12.3)

Hong Kong, SAR 40 (0.3) 0 (0.0) ~ ~ 4 (1.6) 481 (22.0) 52 (4.2) 548 (5.3) 44 (4.3) 574 (4.5)

Hungary 23 (0.4) 60 (4.1) 535 (3.8) 37 (4.1) 551 (5.2) 3 (1.2) 589 (12.8) 0 (0.0) ~ ~

Indonesia 40 (0.5) 3 (1.7) 437 (27.3) 8 (2.3) 391 (19.6) 41 (4.2) 420 (7.1) 48 (4.4) 429 (5.8)

Iran, Islamic Rep. of 29 (0.4) 21 (2.9) 442 (4.6) 49 (4.3) 456 (4.0) 26 (3.7) 457 (5.0) 4 (1.5) 448 (11.0)

Israel r 34 (0.4) 10 (2.3) 507 (14.1) 18 (3.5) 494 (8.4) 69 (4.1) 484 (4.1) 3 (1.4) 522 (15.2)

Italy 22 (0.3) 78 (3.1) 490 (3.2) 22 (3.1) 496 (8.4) 0 (0.0) ~ ~ 0 (0.0) ~ ~

Japan 35 (0.2) 2 (1.0) ~ ~ 18 (2.4) 547 (3.0) 79 (2.3) 552 (2.4) 1 (1.0) ~ ~

Jordan 35 (0.6) 13 (2.6) 481 (7.3) 25 (3.5) 473 (12.0) 33 (4.4) 465 (6.0) 29 (3.8) 482 (6.8)

Korea, Rep. of s 37 (0.4) 1 (0.8) ~ ~ 20 (2.8) 550 (4.5) 56 (4.3) 562 (2.1) 23 (3.5) 566 (4.5)

Latvia r 28 (0.9) 44 (3.6) 504 (3.8) 38 (3.8) 520 (4.3) 6 (1.5) 517 (9.4) 13 (2.6) 520 (9.3)

Lebanon 28 (0.6) 35 (3.6) 385 (7.9) 44 (4.4) 388 (6.9) 15 (2.4) 417 (11.9) 6 (2.7) 435 (7.8)

Lithuania r 25 (0.3) 39 (2.7) 510 (3.9) 61 (2.7) 523 (2.4) 0 (0.3) ~ ~ 0 (0.2) ~ ~

Macedonia, Rep. of 28 (0.4) 26 (3.5) 449 (8.4) 57 (3.9) 451 (5.7) 16 (3.4) 448 (11.9) 1 (1.1) ~ ~

Malaysia 37 (0.4) 2 (0.8) ~ ~ 18 (3.5) 519 (10.2) 59 (4.6) 507 (4.4) 22 (3.4) 515 (9.4)

Moldova, Rep. of s 25 (0.5) 54 (4.4) 465 (5.6) 38 (4.4) 473 (5.9) 5 (1.2) 481 (10.9) 3 (1.1) 484 (12.9)

Morocco s 41 (1.2) 9 (4.2) 395 (12.6) 22 (5.0) 395 (7.5) 16 (3.6) 420 (11.4) 53 (4.9) 391 (5.7)

Netherlands r 26 (0.3) 30 (3.7) 521 (8.0) 69 (3.9) 545 (4.6) 1 (1.2) ~ ~ 0 (0.0) ~ ~

New Zealand 27 (0.4) 22 (3.4) 502 (7.2) 72 (4.0) 526 (6.5) 6 (3.6) 557 (10.9) 0 (0.0) ~ ~

Norway r 25 (0.3) 33 (3.8) 498 (3.6) 65 (3.7) 490 (2.8) 0 (0.0) ~ ~ 1 (0.8) ~ ~

Palestinian Nat'l Auth. 39 (0.6) 7 (2.1) 442 (17.2) 16 (2.7) 445 (6.8) 28 (3.7) 440 (7.2) 48 (3.5) 431 (4.7)

Philippines 54 (0.8) 1 (0.0) ~ ~ 1 (0.8) ~ ~ 6 (1.8) 433 (35.3) 93 (1.9) 376 (6.1)

Romania 24 (0.5) 52 (4.3) 465 (7.2) 44 (4.4) 470 (6.5) 2 (1.3) ~ ~ 1 (0.8) ~ ~

Russian Federation 23 (0.4) 49 (3.7) 505 (4.0) 46 (3.5) 519 (4.6) 5 (2.7) 532 (11.0) 0 (0.0) ~ ~

Saudi Arabia 29 (0.9) 32 (5.0) 399 (8.3) 29 (5.6) 400 (9.3) 31 (5.7) 393 (6.7) 8 (3.3) 398 (4.7)

Scotland s 19 (0.3) 94 (1.5) 516 (4.2) 4 (1.3) 547 (11.5) 2 (0.7) ~ ~ 1 (0.4) ~ ~

Serbia 26 (0.5) 38 (3.6) 456 (4.1) 50 (3.8) 472 (3.7) 11 (2.9) 481 (7.1) 1 (0.4) ~ ~

Singapore 38 (0.2) 2 (0.6) ~ ~ 8 (1.6) 587 (21.2) 63 (2.7) 577 (5.9) 26 (2.4) 583 (6.2)

Slovak Republic 25 (0.4) 40 (4.4) 509 (4.3) 54 (4.6) 520 (5.0) 5 (1.9) 543 (19.6) 0 (0.0) ~ ~

Slovenia 23 (0.3) 71 (3.7) 519 (2.2) 29 (3.7) 527 (3.4) 0 (0.0) ~ ~ 0 (0.0) ~ ~

South Africa s 45 (1.2) 4 (1.2) 247 (44.5) 12 (2.9) 250 (37.6) 31 (3.6) 268 (19.8) 53 (3.9) 230 (11.7)

Sweden r 21 (0.4) 73 (3.4) 524 (3.3) 24 (3.5) 528 (5.3) 1 (0.4) ~ ~ 2 (0.7) ~ ~

Tunisia 34 (0.3) 2 (1.2) ~ ~ 25 (3.4) 398 (3.4) 72 (3.4) 405 (2.5) 1 (0.7) ~ ~

United States r 24 (0.5) 50 (2.9) 534 (4.3) 39 (2.8) 526 (5.4) 7 (1.8) 542 (13.8) 3 (1.2) 539 (8.9)

¶ England s 27 (0.6) 33 (4.6) 549 (12.3) 59 (4.5) 555 (7.6) 6 (2.5) 574 (29.1) 2 (1.0) ~ ~

International Avg. 31 (0.1) 29 (0.4) 471 (2.0) 33 (0.5) 477 (1.6) 24 (0.4) 472 (2.0) 14 (0.4) 454 (1.7)

Benchmarking Participants

Basque Country, Spain 24 (0.4) 49 (3.7) 483 (3.7) 48 (4.1) 495 (3.7) 3 (2.0) 525 (7.2) 0 (0.0) ~ ~

Indiana State, US 26 (1.5) 48 (6.2) 529 (6.8) 41 (5.9) 539 (7.4) 2 (2.2) ~ ~ 9 (3.6) 518 (15.8)

Ontario Province, Can. 27 (0.4) 23 (3.7) 532 (4.2) 69 (4.1) 533 (3.8) 7 (2.7) 523 (7.0) 0 (0.0) ~ ~

Quebec Province, Can. r 30 (0.4) 14 (2.9) 521 (5.7) 61 (4.2) 530 (4.8) 26 (3.3) 552 (5.3) 0 (0.0) ~ ~

Countries

Overall
Average

Class
Size Percent of

Students
Average

Achievement

1 - 24 Students 25 - 32 Students

Percent of
Students

Average
Achievement

41 or More Students

Percent of
Students

Average
Achievement

33 - 40 Students

Percent of
Students

Average
Achievement

Exhibit 7.1:  Class Size for Science Instruction

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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TIMSS2003

Grade
SCIENCE 
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Armenia x x x x x x x x x x x x x x x x x x

Australia 26 (0.5) 14 (2.9) 518 (9.0) 28 (3.5) 523 (6.1) 55 (4.4) 521 (8.2) 3 (1.7) 519 (7.5)

Belgium (Flemish) 20 (0.3) 41 (3.4) 517 (3.4) 52 (3.6) 519 (2.2) 6 (2.0) 518 (3.2) 1 (0.0) ~ ~

Chinese Taipei 32 (0.3) 2 (0.7) ~ ~ 7 (2.0) 535 (12.0) 37 (4.0) 552 (3.0) 54 (3.7) 554 (2.3)

Cyprus 23 (0.3) 18 (2.2) 476 (3.7) 55 (4.5) 484 (3.7) 26 (4.2) 478 (4.1) 1 (0.5) ~ ~

England r 28 (0.8) 8 (2.8) 531 (22.6) 28 (4.5) 542 (6.1) 46 (5.2) 542 (5.8) 18 (4.3) 535 (10.1)

Hong Kong, SAR r 34 (0.4) 1 (0.6) ~ ~ 2 (1.3) ~ ~ 31 (4.7) 532 (5.2) 66 (4.7) 549 (3.6)

Hungary 24 (0.5) 19 (3.2) 511 (7.6) 53 (4.1) 526 (4.6) 27 (4.1) 544 (6.1) 1 (0.9) ~ ~

Iran, Islamic Rep. of 27 (0.6) 16 (2.6) 378 (11.6) 28 (3.7) 417 (5.9) 27 (4.0) 411 (9.0) 29 (4.0) 436 (6.5)

Italy 20 (0.3) 45 (3.4) 521 (5.2) 53 (3.4) 511 (5.1) 1 (0.7) ~ ~ 0 (0.0) ~ ~

Japan 32 (0.3) 5 (1.1) 556 (6.4) 12 (2.3) 538 (4.8) 28 (3.0) 545 (2.5) 55 (2.8) 543 (2.2)

Latvia x x x x x x x x x x x x x x x x x x

Lithuania 21 (0.4) 30 (3.0) 494 (5.9) 59 (3.5) 518 (2.4) 11 (2.5) 522 (6.0) 0 (0.3) ~ ~

Moldova, Rep. of r 24 (0.4) 20 (3.6) 491 (9.0) 48 (4.7) 499 (5.8) 30 (3.8) 505 (10.1) 2 (1.3) ~ ~

Morocco x x x x x x x x x x x x x x x x x x

Netherlands 23 (0.4) 24 (3.4) 530 (4.0) 41 (4.6) 522 (4.3) 33 (4.2) 529 (2.3) 2 (1.5) ~ ~

New Zealand r 28 (0.3) 9 (1.4) 503 (11.5) 20 (2.3) 520 (7.5) 61 (3.2) 529 (3.0) 10 (2.6) 513 (8.4)

Norway 21 (0.4) 38 (3.2) 464 (5.1) 47 (3.5) 466 (3.6) 13 (3.2) 476 (5.0) 2 (1.3) ~ ~

Philippines 40 (1.0) 3 (1.0) 279 (39.9) 7 (2.4) 333 (31.6) 16 (3.8) 364 (38.8) 75 (4.2) 326 (9.0)

Russian Federation 21 (0.3) 33 (3.2) 523 (7.2) 45 (3.6) 532 (8.6) 20 (2.5) 514 (8.7) 1 (0.9) ~ ~

Scotland s 26 (0.5) 17 (3.6) 506 (7.9) 26 (4.4) 502 (5.7) 49 (4.8) 508 (4.8) 8 (2.6) 516 (10.2)

Singapore 38 (0.2) 0 (0.1) ~ ~ 2 (0.8) ~ ~ 3 (1.0) 472 (37.8) 96 (1.3) 569 (5.4)

Slovenia 20 (0.4) 45 (4.0) 489 (4.0) 49 (4.3) 491 (3.7) 5 (2.1) 496 (9.4) 0 (0.0) ~ ~

Tunisia r 30 (0.5) 5 (1.5) 297 (33.0) 19 (3.1) 295 (15.3) 40 (4.1) 316 (9.4) 37 (4.4) 316 (11.2)

United States r 23 (0.4) 24 (2.7) 543 (6.4) 53 (3.3) 540 (3.5) 18 (2.4) 521 (5.3) 5 (1.3) 534 (14.9)

International Avg. 26 (0.1) 19 (0.6) 480 (3.4) 33 (0.7) 491 (2.2) 27 (0.8) 495 (2.9) 21 (0.5) 492 (2.5)

Benchmarking Participants

Indiana State, US r 23 (0.6) 19 (5.6) 553 (11.7) 69 (7.2) 550 (5.2) 7 (2.8) 555 (13.9) 5 (2.7) 560 (19.0)

Ontario Province, Can. 25 (0.5) 13 (3.2) 543 (8.1) 45 (5.2) 542 (6.9) 39 (5.3) 538 (5.4) 4 (1.7) 532 (10.1)

Quebec Province, Can. 26 (0.3) 5 (1.6) 512 (10.3) 49 (4.6) 495 (4.1) 46 (4.5) 505 (3.4) 0 (0.1) ~ ~

Countries

Overall
Average

Class
Size Percent of

Students
Average

Achievement

1 - 19 Students 20 - 26 Students

Percent of
Students

Average
Achievement

33 or More Students

Percent of
Students

Average
Achievement

27 - 32 Students

Percent of
Students

Average
Achievement

Class Size for Science Instruction

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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TIMSS2003

Grade88SCIENCE Exhibit 7.2:  

Netherlands r 76 (2.8) 548 (3.8) 21 (2.7) 505 (4.6) 3 (1.1) 486 (8.6)

Lithuania 72 (1.6) 523 (2.2) 27 (1.6) 509 (3.0) 1 (0.5) ~ ~

Belgium (Flemish) 66 (3.2) 532 (2.8) 28 (3.3) 493 (7.1) 7 (1.5) 470 (19.6)

Malaysia 63 (4.3) 524 (4.2) 33 (4.0) 492 (6.3) 4 (1.6) 454 (16.7)

Japan 61 (3.0) 558 (2.4) 38 (3.2) 542 (2.9) 1 (1.0) ~ ~

Sweden 58 (3.0) 533 (2.8) 36 (3.0) 519 (4.5) 6 (1.7) 491 (11.0)

Estonia r 57 (2.6) 565 (2.8) 32 (2.5) 547 (3.4) 11 (1.7) 543 (3.4)

Hungary 55 (2.7) 554 (3.2) 38 (2.6) 528 (3.4) 7 (1.1) 524 (5.7)

Latvia r 55 (2.8) 516 (3.0) 37 (2.7) 510 (3.5) 9 (1.6) 513 (5.8)

Australia r 49 (3.6) 541 (5.2) 36 (3.1) 522 (6.4) 16 (2.4) 504 (7.4)

Norway 46 (4.4) 500 (2.6) 41 (4.4) 491 (3.4) 13 (3.0) 478 (9.0)

Slovenia 44 (3.0) 522 (2.6) 43 (3.0) 519 (2.3) 13 (1.6) 526 (2.9)

United States r 44 (3.0) 541 (4.8) 38 (3.0) 528 (4.3) 18 (2.1) 510 (7.6)

Macedonia, Rep. of 43 (2.8) 454 (4.7) 41 (2.6) 459 (4.9) 16 (2.0) 433 (9.7)

Scotland s 43 (2.9) 524 (5.5) 40 (2.8) 517 (5.0) 17 (2.4) 493 (10.6)

Russian Federation 42 (2.0) 524 (4.1) 37 (1.8) 509 (3.7) 20 (2.6) 499 (6.6)

New Zealand 40 (4.7) 552 (8.8) 39 (4.6) 510 (3.6) 20 (3.3) 485 (8.2)

Philippines 38 (4.8) 417 (8.2) 39 (4.6) 358 (10.2) 23 (3.8) 348 (12.9)

Serbia 38 (2.4) 467 (3.5) 42 (2.2) 468 (3.4) 20 (1.9) 464 (4.0)

Lebanon 38 (3.9) 406 (7.9) 40 (3.8) 377 (6.2) 22 (2.4) 401 (8.7)

Romania 38 (2.8) 488 (6.6) 39 (2.3) 463 (6.1) 23 (2.1) 450 (7.0)

Bulgaria r 37 (3.3) 483 (5.4) 40 (3.0) 474 (7.0) 23 (3.2) 479 (8.6)

Singapore 36 (2.4) 619 (5.8) 40 (2.5) 574 (7.3) 23 (2.3) 524 (9.2)

Indonesia 36 (3.2) 433 (6.4) 48 (3.5) 418 (5.5) 17 (2.6) 414 (9.2)

Moldova, Rep. of r 35 (2.8) 474 (4.9) 42 (3.3) 463 (5.5) 23 (2.5) 470 (5.5)

Italy 34 (3.9) 511 (6.2) 43 (4.0) 482 (4.1) 23 (2.7) 479 (6.1)

Korea, Rep. of r 33 (3.3) 557 (2.8) 56 (3.1) 561 (2.9) 11 (2.4) 560 (5.9)

Chile 32 (3.7) 435 (6.0) 41 (4.0) 408 (4.8) 27 (3.8) 393 (5.4)

Armenia r 32 (3.0) 466 (7.8) 45 (2.8) 460 (3.6) 23 (2.1) 463 (5.0)

Egypt 31 (3.5) 443 (6.7) 48 (4.1) 418 (5.6) 21 (3.4) 398 (10.5)

Ghana 31 (4.6) 267 (11.2) 48 (4.7) 252 (9.7) 21 (4.0) 238 (11.3)

Hong Kong, SAR 30 (4.0) 571 (5.3) 38 (4.3) 556 (5.2) 32 (4.3) 539 (7.4)

Israel 30 (3.4) 507 (5.7) 40 (3.6) 489 (4.7) 30 (3.0) 474 (5.6)

South Africa r 29 (3.5) 272 (19.4) 42 (4.1) 242 (13.3) 29 (3.7) 229 (10.9)

Slovak Republic 27 (2.5) 536 (5.5) 47 (2.8) 509 (3.4) 26 (2.3) 511 (3.9)

Chinese Taipei 26 (4.1) 583 (6.8) 34 (3.7) 576 (5.5) 39 (4.4) 560 (4.8)

Saudi Arabia 25 (4.2) 400 (7.9) 51 (5.7) 399 (6.2) 24 (5.2) 390 (8.4)

Tunisia 21 (3.4) 406 (5.1) 50 (3.7) 402 (3.0) 28 (3.4) 403 (3.0)

Jordan 20 (3.2) 478 (6.8) 54 (4.2) 475 (6.0) 26 (3.7) 472 (7.5)

Palestinian Nat'l Auth. 20 (3.1) 435 (6.7) 46 (4.4) 436 (5.8) 35 (4.4) 434 (6.3)

Bahrain 18 (2.6) 449 (4.2) 45 (4.1) 440 (3.1) 37 (3.9) 431 (3.3)

Cyprus 18 (1.0) 446 (3.4) 40 (1.3) 438 (2.7) 42 (1.2) 440 (2.3)

Botswana 15 (3.5) 377 (8.6) 49 (4.6) 361 (5.8) 37 (4.1) 361 (4.5)

Iran, Islamic Rep. of 11 (2.6) 471 (12.2) 34 (4.1) 458 (4.9) 55 (3.7) 448 (2.8)

Morocco 5 (2.0) 377 (9.0) 41 (4.7) 400 (4.2) 54 (5.2) 400 (5.5)

¶ England s 64 (4.0) 573 (7.3) 25 (3.1) 514 (10.5) 11 (2.9) 508 (9.3)

International Avg. 38 (0.5) 486 (1.0) 40 (0.5) 469 (0.9) 21 (0.4) 457 (1.3)
Benchmarking Participants

Basque Country, Spain 31 (4.9) 492 (5.6) 46 (5.4) 492 (3.8) 23 (4.1) 481 (7.2)

Indiana State, US 36 (4.5) 538 (7.9) 46 (4.9) 532 (5.5) 18 (4.5) 515 (13.2)

Ontario Province, Can. 49 (4.8) 540 (2.9) 32 (4.7) 532 (4.9) 19 (3.3) 516 (8.4)

Quebec Province, Can. r 65 (4.2) 542 (4.4) 30 (4.3) 521 (4.8) 5 (1.6) 510 (12.6)

High
SCFL

Low
SCFL

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Index based on teachers’
responses to six statements
about student factors
limiting science instruction:
1) Students with different
academic abilities;
2) Students who come from a
wide range of backgrounds;
3) Students with special
needs; 4) Uninterested
students ; 5) Low morale
among students ;
6) Disruptive students. Average
is computed across the six
statements based on a
4-point scale: 1. Not at all/Not
applicable; 2. A little; 3.
Some; 4. A lot. High level
indicates average is less than
or equal to 2. Medium level
indicates average is greater
than 2 and less than 3. Low
level indicates average is
greater than or equal to 3.

Index of Teachers’ Reports
on Teaching Science
Classes with Few or No
Limitations on Instruction
Due to Student Factors

Medium
SCFL

Countries
Percent of
Students

Average
Achievement

Index of Teachers’ Reports on Teaching Science Classes with Few or No 
Limitations on Instruction Due to Student Factors (SCFL)

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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How Much School Time Is Devoted to Science Instruction? 

Exhibit 7.3 presents information about the amount of science instruc-
tion given to students at the eighth and fourth grades. Since different 
systems have school years of different lengths and different arrange-
ments of weekly and daily instruction, the comparisons are given in 
terms of the average number of hours of science instruction over the 
school year as reported by science teachers. At the eighth grade, results 
are presented fi rst for countries teaching science as a single subject and 
then by science subject for countries teaching the sciences separately. 

In general, students in countries with separate science subjects 
had more total instructional hours in the sciences. Since these students 
study all of the subjects offered, the total time is the sum of the hours 
reported by each subject area teacher. Based on these sums, instruc-
tional hours for students with separate science courses ranged from 
120 hours in Latvia (where students took biology and physics only) to 
284 hours in the Slovak Republic (where students took all four science 
subjects). Not surprisingly, the countries offering all four subjects were 
those with the most instructional time. All of these were from central 
or eastern Europe, and in addition to the Slovak Republic, included 
Bulgaria (245 hours), Estonia (259 hours), Hungary (235 hours), 
Lithuania (230 hours), Macedonia (255 hours), Romania (232 hours), 
and Serbia (223 hours). Among countries teaching science as a single 
subject, instructional time ranged from 69 hours in Italy to 202 in the 
Philippines, with an international average of 117 hours. 

The percentage of instructional time at the eighth grade that 
was devoted to science ranged from 18 percent in the Philippines to 
7 percent in Norway for single science countries. Among countries 
teaching separate science subjects, the percentage was between 6 and 
7 percent for each subject. Combining these percentages gives a range 
from 13 percent for Latvia to 30 percent for the Slovak Republic.

At the fourth grade, countries devote less instructional time to 
science than at the eighth grade, in terms of both the total instructional 
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hours and the percentage devoted to instruction. Total instructional 
time for science ranged from 33 hours in the Russian Federation to 176 
in the Philippines. The fi gure for the Philippines was almost twice that 
for the next highest, the Canadian province of Ontario (93 hours). The 
percentage of instructional time at the fourth grade that was devoted 
to science ranged from 3 percent in Netherlands to 16 percent in the 
Philippines.

Exhibit 7.4 provides teachers’ reports about how instructional 
time in science is allocated across the fi ve major content areas assessed 
by TIMSS 2003. At the eighth grade, on average, internationally, the 
greatest percentage of science instructional time was devoted to life 
science (27%). Next were physics (24%) and then chemistry (21%). 
Earth science was given 13 percent, environmental science 9 percent, 
and other topics 5 percent. At the fourth grade, with fewer content 
areas, the profi le was different. Again, life science received the largest 
amount of instructional time – 41 percent, on average, internationally. 
Earth science was given 28 percent, physical science 24 percent, and 
other 8 percent.
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Exhibit 7.3
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TIMSS2003

Grade88SCIENCE Exhibit 7.3:  

Countries

General/
Integrated Science

d Philippines 202 (4.2) 18 (0.5)
United States s 135 (2.2) 13 (0.2)
Jordan 135 (0.8) 15 (0.2)
New Zealand 132 (2.4) 14 (0.3)
Australia s 132 (3.6) 13 (0.4)
Sweden r 131 (7.6) r 14 (0.8)
Malaysia 119 (1.8) 12 (0.2)
Bahrain 119 (1.1) 14 (0.1)
Chile r 118 (2.2) r 11 (0.3)
Singapore 107 (1.9) 12 (0.2)
Saudi Arabia s 106 (1.6) 11 (0.2)
Iran, Islamic Rep. of s 106 (3.7) 11 (0.4)
Hong Kong, SAR s 103 (4.0) 11 (0.4)
Korea, Rep. of s 103 (2.7) 9 (0.2)
Palestinian Nat'l Auth. s 101 (1.8) 11 (0.2)
Japan r 99 (1.5) r 9 (0.1)
Norway 92 (2.5) 11 (0.3)
Italy s 69 (1.1) 7 (0.1)
Botswana x x x x
Egypt x x x x
Ghana x x x x
Israel x x x x
Lebanon x x x x
Moldova, Rep. of x x x x
Scotland x x x x
South Africa x x x x
Tunisia x x x x

¶ England x x x x
International Avg. 117 (0.7) 12 (0.1)

Benchmarking Participants
Basque Country, Spain r 94 (2.8) r 9 (0.3)
Indiana State, US 147 (6.1) 13 (0.5)
Ontario Province, Can. r 107 (5.8) r 11 (0.6)
Quebec Province, Can. r 113 (6.8) r 12 (0.8)

Students' Average Yearly Science Instructional Time in Hours

Science
Instructional Time

as a Percent of Total

Instructional Time1

0 280140 21070

Instructional Time in the Sciences

Science instructional time provided by teachers, and total instructional time provided by schools.

1 Computed as the ratio of Science instructional time to the total instructional time averaged across 
students (1 hour = 60 minutes).

d Philippines: Data reported are for grade 8 biology teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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Grade
SCIENCE 
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Countries

Biology

Indonesia s 93 (3.6) 7 (0.3)
Estonia 80 (4.8) 8 (0.5)
Slovak Republic r 72 (5.2) r 8 (0.5)
Bulgaria s 65 (3.2) 8 (0.4)
Latvia s 64 (4.2) 7 (0.4)
Hungary s 61 (2.8) 6 (0.2)
Macedonia, Rep. of r 59 (2.0) r 7 (0.3)
Netherlands s 58 (1.8) 5 (0.2)
Slovenia 56 (0.7) 5 (0.1)
Belgium (Flemish) s 55 (3.3) 6 (0.3)
Serbia s 53 (1.0) 7 (0.1)
Russian Federation r 49 (0.8) r 6 (0.1)
Lithuania r 46 (3.5) r 4 (0.4)
Romania r 38 (2.6) r 4 (0.3)
Armenia x x x x

b Morocco x x x x
Chinese Taipei – – – –
Cyprus – – – –
International Avg. 61 (0.8) 6 (0.1)

Earth Science

Slovak Republic r 66 (3.9) r 7 (0.4)
Romania r 60 (1.1) r 6 (0.2)
Lithuania r 59 (0.4) r 6 (0.1)
Hungary s 58 (2.5) 6 (0.2)
Estonia 55 (2.9) 5 (0.3)
Netherlands s 54 (1.7) 5 (0.1)
Macedonia, Rep. of r 53 (1.4) r 6 (0.2)
Bulgaria r 53 (2.2) r 6 (0.2)
Cyprus s 53 (0.7) 6 (0.1)
Serbia s 53 (2.2) 7 (0.3)
Belgium (Flemish) s 52 (3.2) 5 (0.3)
Russian Federation r 49 (0.7) r 6 (0.1)
Armenia x x x x
Chinese Taipei – – – –
Indonesia – – – –
Latvia – – – –

b Morocco – – – –
Slovenia – – – –
International Avg. 55 (0.6) 6 (0.1)

Students' Average Yearly Science Instructional Time in Hours

Science
Instructional Time

as a Percent of Total

Instructional Time1

0 280140 21070

0 280140 21070

Science instructional time provided by teachers, and total instructional time provided by schools.

Does not include students whose teachers report that they do not teach content area.

1 Computed as the ratio of Science instructional time to the total instructional time averaged across 
students (1 hour = 60 minutes).

b Morocco: Data reported in biology panel are for grade 8 biology/earth science teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.

88Instructional Time in the Sciences (Continued…)Exhibit 7.3: 



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE292

CHAPTER 7: CLASSROOM CHARACTERISTICS AND INSTRUCTION

  

TIMSS2003

Grade88SCIENCE Exhibit 7.3:  

Countries

Chemistry

Slovak Republic r 76 (3.8) r 8 (0.4)
Romania r 67 (2.4) r 7 (0.2)
Estonia 65 (3.9) 6 (0.4)
Lithuania r 65 (1.2) r 6 (0.2)
Macedonia, Rep. of r 64 (2.5) r 7 (0.3)
Bulgaria r 63 (2.9) r 8 (0.4)
Serbia s 61 (3.7) 8 (0.5)
Slovenia 59 (1.1) 6 (0.1)
Russian Federation r 59 (1.2) r 7 (0.2)
Hungary s 59 (2.1) 5 (0.2)
Cyprus s 34 (1.6) 4 (0.2)
Armenia x x x x
Latvia x x x x
Belgium (Flemish) – – – –

a Chinese Taipei – – – –
Indonesia – – – –

b Morocco – – – –
c Netherlands – – – –

International Avg. 61 (0.8) 7 (0.1)

Physics

a Chinese Taipei 134 (2.0) 12 (0.2)
Indonesia s 93 (3.3) 7 (0.3)
Macedonia, Rep. of r 79 (1.5) r 9 (0.2)
Slovak Republic r 70 (4.5) r 7 (0.4)

c Netherlands s 68 (2.4) 6 (0.2)
Romania r 67 (2.4) r 7 (0.3)
Bulgaria r 64 (3.3) r 8 (0.4)
Lithuania r 60 (0.8) r 6 (0.1)
Estonia 59 (1.8) 6 (0.2)
Belgium (Flemish) s 58 (2.7) 6 (0.3)
Hungary s 57 (2.5) 5 (0.2)
Slovenia r 57 (0.5) r 5 (0.1)
Serbia s 56 (2.5) 7 (0.3)
Latvia s 56 (4.1) 6 (0.4)
Cyprus s 52 (0.8) 6 (0.1)
Russian Federation r 49 (0.9) r 6 (0.1)
Armenia x x x x

b Morocco x x x x
International Avg. 68 (0.6) 7 (0.1)

Students' Average Yearly Science Instructional Time in Hours

Science
Instructional Time

as a Percent of Total

Instructional Time1

0 280140 21070

0 280140 21070

Instructional Time in the Sciences (…Continued)

Science instructional time provided by teachers, and total instructional time provided by schools.

Does not include students whose teachers report that they do not teach content area.

1 Computed as the ratio of Science instructional time to the total instructional time averaged across 
students (1 hour = 60 minutes).

a Chinese Taipei: Data reported in physics panel are for grade 8 physics/chemistry teachers.

b Morocco: Data reported in physics panel are for grade 8 physics/chemistry teachers.

c Netherlands: Data reported in physics panel are for grade 8 physics/chemistry teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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TIMSS2003

Grade
SCIENCE 
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Countries

Philippines r 176 (3.2) r 16 (0.4)
Chinese Taipei 84 (1.0) 11 (0.2)
United States r 83 (3.0) r 8 (0.3)
Japan 81 (1.2) 8 (0.2)
Hong Kong, SAR s 77 (5.4) 8 (0.5)
Slovenia r 75 (2.2) r 9 (0.3)
Italy r 73 (2.3) r 8 (0.3)
New Zealand s 65 (3.5) 7 (0.4)
Singapore 64 (0.6) 7 (0.1)
Hungary s 54 (1.0) 6 (0.1)
Lithuania 53 (1.6) 6 (0.2)
Cyprus s 46 (1.4) 5 (0.2)
Australia s 45 (2.6) 5 (0.3)
Norway r 38 (1.8) r 4 (0.2)
Netherlands s 33 (1.8) 3 (0.2)
Russian Federation s 33 (1.2) 5 (0.2)
Armenia x x x x
Belgium (Flemish) x x x x
England x x x x
Iran, Islamic Rep. of x x x x
Latvia x x x x
Moldova, Rep. of x x x x
Morocco x x x x
Scotland x x x x
Tunisia x x x x
International Avg. 67 (0.6) 7 (0.1)

Benchmarking Participants
Indiana State, US r 79 (4.1) r 8 (0.4)
Ontario Province, Can. r 93 (3.3) r 10 (0.3)
Quebec Province, Can. r 47 (2.5) r 5 (0.3)

Students' Average Yearly Science Instructional Time in Hours

Science
Instructional Time

as a Percent of Total

Instructional Time1

0 280140 21070

Instructional Time in the Sciences

Science instructional time provided by teachers, and total instructional time provided by schools.

1 Computed as the ratio of Science instructional time to the total instructional time averaged across 
students (1 hour = 60 minutes).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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TIMSS2003

Grade88SCIENCE Exhibit 7.4:  

Armenia x x x x x x x x x x x x

Australia r 26 (0.9) r 23 (0.7) r 21 (0.7) r 16 (0.8) r 11 (0.6) r 3 (0.6)

Bahrain 30 (0.8) 26 (0.9) 36 (0.8) 3 (0.5) 3 (0.4) 2 (0.6)

Belgium (Flemish) r 42 (1.4) r 3 (0.4) r 16 (1.1) r 26 (1.2) r 7 (0.7) s 8 (1.1)

Botswana r 38 (1.8) r 20 (0.8) r 22 (1.3) r 5 (0.7) r 8 (0.7) r 7 (1.3)

Bulgaria s 24 (1.1) s 23 (0.9) s 20 (1.0) s 18 (0.9) s 9 (0.7) s 6 (1.0)

Chile 26 (1.1) 22 (0.9) 16 (0.6) 17 (0.7) 17 (0.7) 2 (0.4)

Chinese Taipei 3 (0.8) 48 (0.9) 43 (0.9) 2 (0.3) 3 (0.4) 0 (0.3)

Cyprus r 3 (0.2) r 39 (0.7) r 29 (0.9) r 19 (0.8) r 6 (0.5) s 5 (0.5)

Egypt 23 (0.6) 25 (0.5) 26 (0.9) 11 (0.4) 10 (0.5) 5 (0.4)

Estonia r 23 (1.0) r 24 (1.0) r 24 (1.3) r 15 (0.8) r 9 (0.6) r 7 (1.0)

Ghana 28 (0.8) 20 (0.7) 20 (0.6) 13 (0.5) 15 (0.6) 5 (0.7)

Hong Kong, SAR 29 (1.2) 26 (0.7) 31 (1.0) 5 (0.7) 7 (0.8) 1 (0.5)

Hungary x x x x x x x x x x x x

Indonesia 40 (1.4) 4 (0.5) 40 (1.4) 7 (0.6) 7 (0.6) 2 (0.4)

Iran, Islamic Rep. of 25 (0.5) 17 (0.4) 24 (0.8) 16 (0.4) 12 (0.6) 6 (0.6)

Israel 34 (1.7) 28 (1.3) 19 (1.1) 8 (1.0) 8 (0.7) r 4 (0.8)

Italy 30 (1.2) 10 (0.6) 22 (1.1) 22 (0.9) 13 (0.5) 3 (0.6)

Japan 22 (0.7) 28 (1.2) 26 (0.9) 19 (1.0) 3 (0.6) 2 (0.8)

Jordan 25 (0.5) 24 (0.5) 25 (0.6) 15 (0.5) 9 (0.5) 2 (0.3)

Korea, Rep. of r 28 (1.6) r 21 (0.6) r 23 (0.7) r 22 (0.6) r 6 (0.5) r 1 (0.2)

Latvia x x x x x x x x x x x x

Lebanon s 23 (1.4) s 25 (1.1) s 27 (1.3) s 16 (0.9) s 6 (0.6) s 3 (0.6)

Lithuania s 24 (1.0) s 21 (0.9) s 20 (1.1) s 16 (0.9) s 13 (0.6) s 6 (1.0)

Macedonia, Rep. of r 21 (1.1) r 17 (1.0) r 18 (1.1) r 15 (1.0) r 4 (0.6) r 25 (2.4)

Malaysia 27 (1.0) 22 (0.5) 22 (0.6) 11 (0.6) 16 (0.5) 3 (0.6)

Moldova, Rep. of x x x x x x x x x x x x

Morocco r 29 (2.1) r 22 (1.5) r 25 (1.7) r 18 (1.7) r 5 (0.7) r 2 (0.6)

Netherlands r 28 (1.1) r 8 (0.6) r 28 (1.3) r 9 (0.5) r 12 (0.6) r 16 (0.9)

New Zealand 28 (1.5) 24 (0.7) 24 (0.8) 13 (0.8) 7 (0.6) 3 (0.7)

Norway 25 (0.7) 21 (0.5) 20 (0.6) 18 (0.7) 13 (0.5) 3 (0.6)

Palestinian Nat'l Auth. 25 (0.7) 24 (0.4) 30 (0.7) 13 (0.5) 5 (0.6) 3 (0.5)

Philippines 57 (2.4) 9 (0.9) 6 (0.9) 9 (0.9) 16 (0.9) 3 (0.8)

Romania s 21 (0.9) s 22 (1.0) s 20 (1.0) s 19 (1.1) s 10 (0.7) s 9 (1.3)

Russian Federation – – – – – – – – – – – –

Saudi Arabia 28 (1.2) 13 (1.4) 19 (1.1) 21 (0.8) 16 (1.1) r 3 (0.6)

Scotland – – – – – – – – – – – –

Serbia x x x x x x x x x x x x

Singapore 33 (0.7) 24 (0.6) 33 (0.6) 3 (0.2) 6 (0.3) 2 (0.4)

Slovak Republic r 8 (0.8) r 22 (1.3) r 24 (1.2) r 14 (1.2) r 13 (0.9) r 20 (1.6)

Slovenia r 29 (1.1) r 28 (0.9) r 29 (1.1) r 3 (0.3) r 8 (0.4) r 5 (0.8)

South Africa r 26 (1.1) r 21 (0.8) r 21 (0.9) r 13 (0.6) r 15 (0.6) r 5 (0.7)

Sweden 32 (1.1) r 27 (0.9) r 28 (0.9) r 2 (0.4) r 5 (0.5) r 7 (1.0)

Tunisia 60 (1.8) 5 (0.6) 3 (0.3) 16 (1.0) 8 (0.8) r 10 (1.5)

United States r 16 (1.4) r 23 (1.3) r 26 (1.5) r 26 (1.9) r 9 (0.5) s 3 (0.5)

¶ England – – – – – – – – – – – –

International Avg. 27 (0.2) 21 (0.1) 24 (0.2) 13 (0.1) 9 (0.1) 5 (0.1)

Benchmarking Participants

Basque Country, Spain 35 (1.6) 19 (1.0) 25 (1.3) 10 (0.8) 10 (0.9) 1 (0.5)

Indiana State, US 18 (1.5) 29 (1.7) 24 (1.7) 18 (2.4) 9 (0.7) r 2 (0.5)

Ontario Province, Can. 24 (0.6) 18 (0.8) 25 (1.0) 16 (0.7) 14 (0.8) r 4 (0.8)

Quebec Province, Can. r 5 (0.8) r 20 (1.1) r 33 (1.8) r 18 (1.1) r 13 (1.5) s 14 (2.2)

Countries Environmental
Science OtherLife Science Chemistry Physics Earth Science

Percentage of Time in Science Class Devoted to TIMSS Content Areas 
During the School Year

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.
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TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 295

44Exhibit 7.4:  

Armenia x x x x x x x x

Australia r 42 (1.6) r 21 (1.1) r 31 (1.2) r 7 (1.4)

Belgium (Flemish) 38 (1.1) 12 (0.9) 34 (1.0) 17 (1.6)

Chinese Taipei 30 (0.9) 34 (1.1) 33 (0.9) 3 (0.7)

Cyprus 35 (1.1) 49 (1.8) 15 (1.0) 2 (0.5)

England – – – – – – – –

Hong Kong, SAR r 38 (1.5) r 26 (1.4) r 23 (1.2) r 13 (1.9)

Hungary 42 (1.1) 9 (0.7) 38 (1.4) r 11 (1.5)

Iran, Islamic Rep. of 35 (1.2) 21 (0.9) 27 (0.8) 17 (1.1)

Italy 56 (1.3) 18 (0.8) 22 (0.9) 5 (0.7)

Japan 36 (0.9) 41 (1.0) 21 (0.9) 2 (0.7)

Latvia x x x x x x x x

Lithuania 40 (1.4) 15 (0.7) 36 (1.2) 10 (1.0)

Moldova, Rep. of r 42 (1.4) r 15 (0.9) r 30 (1.3) r 13 (1.2)

Morocco x x x x x x x x

Netherlands 56 (1.8) 15 (1.0) 24 (1.4) 4 (0.9)

New Zealand r 35 (1.0) r 27 (0.8) r 29 (0.8) r 9 (1.0)

Norway 39 (1.4) 15 (0.6) 39 (1.2) 7 (1.5)

Philippines r 40 (1.1) r 24 (0.9) r 30 (0.9) r 6 (0.8)

Russian Federation r 39 (1.5) r 13 (0.9) r 35 (1.3) r 13 (1.2)

Scotland – – – – – – – –

Singapore 42 (1.4) 38 (1.6) 18 (1.0) 2 (0.6)

Slovenia 45 (1.5) 21 (0.9) 22 (0.9) 12 (1.5)

Tunisia r 45 (0.9) r 39 (1.0) r 11 (1.0) r 5 (0.8)

United States r 36 (0.8) r 24 (0.8) r 34 (1.0) r 6 (0.8)

International Avg. 41 (0.3) 24 (0.2) 28 (0.2) 8 (0.3)

Benchmarking Participants

Indiana State, US 42 (1.9) 24 (1.4) 29 (1.5) 5 (2.1)

Ontario Province, Can. 31 (1.1) 32 (1.5) 29 (0.9) 7 (0.9)

Quebec Province, Can. 40 (1.6) 20 (1.7) 33 (1.8) r 8 (1.9)

Countries Life Science Physical Science Earth Science Other

Percentage of Time in Science Class Devoted to TIMSS Content Areas 
During the School Year

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students. An “x” indicates data 
are available for less than 50% of the students.
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How Is Scientifi c Inquiry Emphasized in Science Lessons?

In many countries, the science curriculum places considerable emphasis 
on engaging the students in scientifi c inquiry. To examine the emphasis 
placed on that goal in the classroom, TIMSS asked eighth-grade stu-
dents and teachers about how often students were asked to do a range 
of activities related to science investigations. At the eighth grade, these 
activities were: 1) watching the teacher demonstrate an experiment 
or investigation, 2) designing or planning experiments or investiga-
tions, 3) conducting experiments or investigations, 4) working in small 
groups on experiments or investigations, 5) writing explanations about 
what was observed and why it happened, and 6) relating what is being 
learned in science to our daily lives. Exhibits 7.5 and 7.6 present stu-
dents’ and teachers’ reports, respectively. Results at the eighth grade 
are presented fi rst for countries teaching science as a single subject and 
then by science subject for countries teaching the sciences separately. 

In most of the integrated-science countries, students reported a 
moderate emphasis on doing these types of activities in science class. 
About two-thirds, on average, internationally, said that, in at least half 
their lessons, they were asked to write explanations about what was 
observed and why it happened (66%) or watch the teacher demon-
strate an experiment or investigation (64%). More than half reported 
working in small groups on experiments or investigations (59%), con-
ducting experiments or investigations (57%), or relating what is being 
learned in science to their daily lives (57%). Students reported the 
least attention to designing or planning an experiment or investigation 
(49%). Among countries teaching the sciences as separate subjects, 
students reported watching the teacher demonstrate an experiment 
or investigation most frequently in chemistry and physics class (63% 
and 58%, on average, respectively), and much less so in biology (39%) 
and earth science (28%). Relating what is being learned in science to 
their daily lives was reported by students in biology and earth science 
classes as the most frequent activity (51%, on average). 



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 297

CHAPTER 7: CLASSROOM CHARACTERISTICS AND INSTRUCTION

At fourth grade, most students reported that they watch the 
teacher do a science experiment and write or give an explanation 
for something they are studying in science once or twice a month or 
more (69%, on average, for each activity). More than half the stu-
dents (57%) reported working with other students in small groups on 
a science experiment or investigation, and 50 percent reported either 
designing or planning a science experiment or investigation or actually 
doing such an activity.

On average, internationally, teachers at both grade levels 
reported less emphasis on students watching them demonstrate an 
experiment or investigation than did the students. For example, at 
eighth grade in integrated science countries, teachers of only 38 percent 
of the students reported asking their students to watch them dem-
onstrate an experiment or investigation in at least half the lessons, 
whereas 64 percent of student reported this activity at this frequency. 
Similarly at fourth grade, teachers of only 23 percent of students 
reported asking them to do this activity, while 69 percent of students 
reported doing so. 
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CHAPTER 7: CLASSROOM CHARACTERISTICS AND INSTRUCTION

  

TIMSS2003

Grade88SCIENCE Exhibit 7.5:  

General/
Integrated Science

Australia 54 (1.6) 49 (1.7) 60 (2.2) 68 (2.1) 75 (1.5) 42 (1.1)

Bahrain 83 (0.8) 63 (0.8) 64 (0.8) 66 (1.1) 68 (0.9) 64 (0.9)

Botswana 61 (0.9) 45 (0.8) 48 (1.0) 50 (1.1) 61 (0.9) 71 (0.8)

Chile 57 (1.3) 56 (1.4) 54 (1.5) 61 (1.4) 69 (1.0) 62 (0.7)

a Chinese Taipei 48 (1.1) 24 (0.9) 36 (1.3) 37 (1.5) 37 (1.1) 40 (1.0)

Egypt 80 (0.7) 61 (1.0) 62 (1.0) 60 (0.8) 71 (0.7) 73 (0.7)

Ghana 73 (1.2) 54 (1.3) 55 (1.3) 54 (1.5) 64 (1.5) 75 (1.0)

Hong Kong, SAR 66 (1.2) 35 (1.0) 71 (1.5) 75 (1.2) 67 (1.2) 61 (0.8)

Iran, Islamic Rep. of 87 (1.0) 66 (1.4) 77 (1.2) 73 (1.5) 78 (1.0) 70 (1.0)

Israel 73 (1.6) 56 (1.4) 63 (1.6) 52 (1.8) 76 (1.3) 56 (1.0)

Italy 26 (1.3) 16 (0.9) 13 (0.8) 12 (0.8) 32 (1.4) 35 (1.1)

Japan 66 (1.5) 51 (1.7) 75 (1.7) 79 (1.6) 69 (1.5) 27 (1.1)

Jordan 67 (1.5) 56 (1.4) 55 (1.7) 53 (1.6) 66 (1.3) 70 (1.1)

Korea, Rep. of 31 (1.0) 14 (0.8) 20 (1.1) 39 (1.3) 44 (1.3) 36 (0.9)

Malaysia 83 (1.1) 46 (1.3) 71 (1.7) 77 (1.3) 73 (1.0) 72 (1.0)

Morocco 82 (1.2) 62 (1.3) r 61 (1.2) 50 (1.3) 74 (1.0) r 65 (1.2)

New Zealand 60 (2.0) 50 (2.1) 56 (2.5) 66 (2.3) 73 (1.8) 45 (1.3)

Norway 40 (1.5) 34 (1.6) 49 (2.2) 49 (2.2) 56 (1.9) 31 (0.9)

Palestinian Nat'l Auth. 70 (1.2) 56 (1.2) 57 (1.0) 54 (1.5) 66 (1.2) 69 (0.9)

d Philippines 74 (0.9) 58 (1.2) 57 (1.0) 62 (1.1) 72 (1.0) 76 (0.8)

Saudi Arabia 68 (1.3) 50 (1.3) 51 (1.4) 43 (1.4) 60 (1.3) 67 (1.0)

Scotland 69 (1.4) 54 (1.3) 74 (1.4) 81 (1.2) 83 (1.1) 47 (1.0)

Singapore 49 (0.9) 31 (0.6) 55 (1.0) 57 (0.8) 68 (0.8) 58 (0.7)

South Africa 72 (1.1) 64 (1.2) 63 (1.1) 70 (1.1) 73 (0.7) 77 (0.7)

Tunisia 79 (0.7) 65 (1.0) 69 (1.0) 55 (1.2) 73 (0.8) 54 (0.9)

United States 57 (1.3) 48 (1.2) 55 (1.4) 65 (1.5) 65 (1.4) 51 (0.9)

¶ England 60 (1.9) 54 (1.6) 63 (1.7) 71 (1.8) 71 (1.6) 35 (1.6)

International Avg. 64 (0.2) 49 (0.2) 57 (0.3) 59 (0.3) 66 (0.2) 57 (0.2)

Benchmarking Participants

Basque Country, Spain 50 (2.2) 34 (1.8) 35 (2.2) 41 (2.3) 55 (1.9) 51 (1.3)

Indiana State, US 59 (1.7) 49 (2.1) 56 (2.9) 66 (2.7) 62 (2.6) 51 (1.6)

Ontario Province, Can. 53 (1.6) 45 (1.6) 49 (1.8) 56 (2.0) 67 (1.5) 52 (1.4)

Quebec Province, Can. 60 (1.5) 54 (1.6) 60 (2.0) 65 (1.9) 62 (1.5) 45 (1.3)

Percentage of Students Who Reported
Doing the Activity About Half of the Lessons or More

Countries Watch the Teacher
Demonstrate an
Experiment or
Investigation

Design or Plan
an Experiment

or Investigation

Conduct an
Experiment or
Investigation

Work in Small
Groups on an
Experiment or
Investigation

Write Explanations
About What was

Observed and
Why it Happened

Relate What is Being
Learned in Science
to Our Daily Lives

Students’ Reports on Doing Science Investigations

Background data provided by students.

a Chinese Taipei: Students were asked about natural science; data pertain to grade 8 physics/chemistry 
course.

d Philippines: Students study only biology at grade 8.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An "r" indicates data are available for at least 70 but less than 85% of the students.
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CHAPTER 7: CLASSROOM CHARACTERISTICS AND INSTRUCTION TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 299

Biology

Armenia 51 (1.3) 30 (1.4) 30 (1.3) 23 (1.1) 40 (1.3) 65 (1.1)

Belgium (Flemish) 59 (1.6) 19 (0.9) 15 (1.0) 9 (0.9) 58 (1.4) 47 (1.1)

Bulgaria 39 (1.6) 20 (1.2) 18 (1.0) 18 (1.0) 26 (1.2) 50 (1.4)

Cyprus x x x x x x x x x x x x

Estonia 17 (1.1) 7 (0.6) 8 (0.6) 12 (0.9) 20 (1.2) 48 (1.1)

Hungary 37 (1.4) 18 (1.0) 12 (0.8) 6 (0.7) 34 (1.5) 61 (1.3)

Indonesia 56 (1.1) 23 (1.0) 23 (1.0) 36 (1.1) 41 (1.2) 41 (1.0)

Latvia 19 (1.1) 13 (0.9) 11 (0.9) 20 (1.4) 33 (1.5) 42 (1.3)

b Lebanon 67 (1.2) 52 (1.4) 53 (1.4) 45 (1.8) 69 (1.1) 69 (0.9)

Lithuania 14 (0.8) 10 (0.7) 8 (0.6) 14 (1.0) 26 (1.5) 38 (1.3)

Macedonia, Rep. of 47 (1.4) 30 (1.4) 26 (1.2) 29 (1.5) 45 (1.5) 74 (1.1)

Moldova, Rep. of 52 (1.5) 30 (1.3) 27 (1.1) 30 (1.6) 44 (1.5) 60 (1.2)

Netherlands 25 (1.4) 10 (1.0) 13 (1.3) 16 (1.3) 18 (1.3) 34 (1.4)

Romania 60 (1.5) 27 (1.3) 25 (1.2) 24 (1.4) 45 (1.3) 54 (1.4)

Russian Federation 20 (1.5) 17 (1.4) 12 (0.9) 14 (1.0) 42 (1.3) 55 (1.3)

Serbia 22 (1.1) 16 (0.8) 13 (0.9) 16 (1.1) 36 (1.1) 64 (1.2)

Slovak Republic 55 (1.7) 19 (1.2) 15 (1.0) 31 (1.6) 45 (1.7) 41 (1.3)

Slovenia 30 (1.2) 19 (1.0) 17 (1.0) 15 (1.0) 34 (1.4) 52 (1.2)

Sweden 40 (1.1) 29 (1.2) 38 (1.6) 43 (1.4) 49 (1.2) 29 (0.9)

International Avg. 39 (0.3) 22 (0.3) 20 (0.3) 22 (0.3) 39 (0.3) 51 (0.3)

Earth Science

Armenia 44 (1.5) 28 (1.3) 28 (1.4) 22 (1.2) 38 (1.5) 57 (1.3)

Belgium (Flemish) 17 (0.8) 7 (0.5) 4 (0.4) 6 (0.8) 33 (1.0) 55 (1.3)

Bulgaria 29 (1.5) 21 (1.3) 17 (1.0) 18 (1.0) 29 (1.1) 41 (1.5)

Cyprus 45 (1.0) 36 (0.8) 31 (0.9) 25 (0.8) 69 (0.9) 57 (1.0)

Estonia 9 (0.8) 5 (0.5) 6 (0.5) 8 (0.7) 14 (0.8) 48 (1.1)

Hungary 29 (1.2) 13 (0.8) 10 (0.7) 7 (0.7) 30 (1.3) 56 (1.2)

Indonesia – – – – – – – – – – – –

Latvia – – – – – – – – – – – –

b Lebanon – – – – – – – – – – – –

Lithuania 9 (0.6) 8 (0.5) 5 (0.4) 9 (0.6) 15 (0.8) 42 (1.1)

Macedonia, Rep. of 38 (1.5) 27 (1.4) 22 (1.1) 26 (1.3) 42 (1.5) 68 (1.1)

Moldova, Rep. of 50 (1.5) 34 (1.2) 31 (0.9) 33 (1.2) 47 (1.3) 59 (1.1)

Netherlands 10 (0.8) 6 (0.7) 5 (0.6) 7 (0.7) 12 (1.3) 37 (1.4)

Romania 64 (1.4) 32 (1.2) 28 (1.3) 25 (1.2) 49 (1.2) 54 (1.1)

Russian Federation 15 (0.9) 14 (0.7) 11 (0.7) 15 (0.8) 38 (1.2) 56 (1.2)

Serbia 14 (0.8) 10 (0.6) 10 (0.6) 13 (0.9) 32 (1.2) 55 (1.1)

Slovak Republic 33 (1.1) 14 (0.8) 11 (0.8) 15 (1.0) 26 (1.1) 46 (1.4)

Slovenia – – – – – – – – – – – –

Sweden 19 (1.0) 14 (0.9) 15 (0.8) 29 (1.0) 30 (1.3) 37 (1.2)

International Avg. 28 (0.3) 18 (0.2) 16 (0.2) 17 (0.2) 34 (0.3) 51 (0.3)

Percentage of Students Who Reported
Doing the Activity About Half of the Lessons or More

Countries Watch the Teacher
Demonstrate an
Experiment or
Investigation

Design or Plan
an Experiment

or Investigation

Conduct an
Experiment or
Investigation

Work in Small
Groups on an
Experiment or
Investigation

Write Explanations
About What was

Observed and
Why it Happened

Relate What is Being
Learned in Science
to Our Daily Lives

Background data provided by students.

Does not include students who report that they do not study the content area.

b Lebanon: Data in biology panel pertain to grade 8 life and earth sciences course.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An "x" indicates data are available for less than 50% of the students.

88Students’ Reports on Doing Science Investigations (Continued…)Exhibit 7.5: 
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TIMSS2003

Grade88SCIENCE Exhibit 7.5:  

Chemistry

Armenia 58 (1.7) 39 (1.4) 41 (1.6) 26 (1.4) 45 (1.4) 53 (1.3)

Belgium (Flemish) – – – – – – – – – – – –

Bulgaria 59 (2.0) 38 (1.6) 42 (1.9) 25 (1.2) 37 (1.5) 35 (1.4)

Cyprus 82 (0.8) 71 (0.8) 73 (0.9) 56 (1.0) 78 (0.8) 51 (0.9)

Estonia 58 (2.0) 24 (1.3) 28 (1.7) 23 (1.6) 41 (1.7) 44 (1.4)

Hungary 77 (1.8) 66 (1.7) 67 (2.0) 14 (1.0) 68 (1.7) 58 (1.2)

Indonesia – – – – – – – – – – – –

Latvia 43 (1.9) 32 (1.5) 27 (1.5) 22 (1.2) 43 (1.5) 40 (1.2)

Lebanon 75 (1.2) 60 (1.4) 59 (1.5) 46 (1.6) 70 (1.2) 64 (1.3)

Lithuania 39 (1.9) 27 (1.2) 26 (1.4) 16 (1.0) 33 (1.4) 34 (1.2)

Macedonia, Rep. of 64 (1.8) 46 (1.7) 46 (1.8) 36 (1.8) 52 (1.5) 60 (1.4)

Moldova, Rep. of 70 (1.3) 47 (1.2) 49 (1.5) 34 (1.3) 48 (1.5) 53 (1.2)

c Netherlands – – – – – – – – – – – –

Romania 73 (1.3) 49 (1.5) 48 (1.6) 38 (1.6) 56 (1.5) 48 (1.3)

Russian Federation 62 (1.2) 46 (1.3) 33 (1.5) 26 (1.4) 54 (1.3) 47 (1.6)

Serbia 48 (2.2) 34 (1.7) 35 (1.9) 25 (1.5) 46 (1.5) 50 (1.2)

Slovak Republic 76 (1.4) 44 (1.7) 38 (1.7) 36 (1.6) 60 (1.6) 43 (1.3)

Slovenia 70 (1.5) 50 (1.4) 56 (1.5) 31 (1.4) 52 (1.3) 42 (1.2)

Sweden 59 (1.4) 47 (1.5) 60 (1.7) 56 (1.7) 57 (1.6) 28 (1.2)

International Avg. 63 (0.4) 45 (0.4) 45 (0.4) 32 (0.4) 52 (0.4) 47 (0.3)

Physics

Armenia 62 (1.6) 40 (1.5) 44 (1.4) r 28 (1.3) 47 (1.5) 62 (1.1)

Belgium (Flemish) x x x x x x x x x x x x

Bulgaria 53 (1.7) 34 (1.3) 36 (1.4) 25 (1.2) 34 (1.1) 45 (1.5)

Cyprus 79 (0.7) 70 (0.8) 71 (0.9) 54 (1.2) 78 (0.7) 61 (0.8)

Estonia 45 (1.7) 23 (1.2) 27 (1.4) 24 (1.4) 39 (1.4) 53 (1.1)

Hungary 69 (1.5) 46 (1.2) 56 (1.7) 15 (0.9) 58 (1.4) 58 (1.0)

Indonesia 63 (1.1) 24 (1.0) 24 (1.2) 29 (1.1) 46 (1.0) 40 (1.1)

Latvia 37 (1.7) 25 (1.1) 24 (1.3) 20 (1.0) 39 (1.3) 50 (1.2)

Lebanon 74 (1.3) 55 (1.4) 55 (1.7) 46 (1.8) 68 (1.3) 65 (1.1)

Lithuania 40 (2.1) 25 (1.3) 26 (1.4) 17 (0.8) 30 (1.3) 39 (1.2)

Macedonia, Rep. of 56 (1.8) 39 (1.5) 39 (1.5) 38 (1.7) 49 (1.5) 63 (1.3)

Moldova, Rep. of 68 (1.4) 47 (1.3) 47 (1.4) 35 (1.4) 48 (1.2) 55 (1.0)

c Netherlands 52 (2.0) 27 (1.5) 38 (2.1) 33 (2.0) 33 (1.8) 29 (1.3)

Romania 71 (1.5) 46 (1.6) 45 (1.7) 38 (1.6) 54 (1.5) 48 (1.3)

Russian Federation 57 (1.4) 37 (1.3) 31 (1.3) 27 (0.9) 49 (1.3) 51 (1.5)

Serbia 37 (1.5) 23 (1.0) 25 (1.2) 19 (1.0) 39 (1.1) 49 (1.2)

Slovak Republic 68 (1.6) 34 (1.5) 30 (1.3) 30 (1.4) 51 (1.6) 45 (1.2)

Slovenia 57 (1.7) 39 (1.4) 43 (1.8) 26 (1.4) 46 (1.5) 43 (1.3)

Sweden 51 (1.4) 41 (1.4) 52 (1.6) 50 (1.6) 48 (1.5) 32 (1.2)

International Avg. 58 (0.4) 38 (0.3) 40 (0.3) 31 (0.3) 47 (0.3) 49 (0.3)

Countries

Percentage of Students Who Reported
Doing the Activity About Half of the Lessons or More

Watch the Teacher
Demonstrate an
Experiment or
Investigation

Design or Plan
an Experiment

or Investigation

Conduct an
Experiment or
Investigation

Work in Small
Groups on an
Experiment or
Investigation

Write Explanations
About What was

Observed and
Why it Happened

Relate What is Being
Learned in Science
to Our Daily Lives

Students’ Reports on Doing Science Investigations (…Continued)

Background data provided by students.

Does not include students who report that they do not study the content area.

c Netherlands: Data in physics panel pertain to grade 8 physics/chemistry course.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An "r" indicates data are available for at least 70 but less than 85% of the students.
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44Exhibit 7.5:  

Armenia r 67 (1.4) s 39 (1.2) s 37 (1.5) s 40 (1.1) s 61 (1.4)

Australia 59 (1.9) 44 (1.9) 48 (1.8) 60 (2.1) 64 (1.9)

Belgium (Flemish) 57 (1.8) 35 (1.5) 29 (1.4) 40 (1.7) 52 (1.6)

Chinese Taipei 92 (0.5) 49 (1.1) 61 (1.1) 76 (1.1) 77 (0.9)

Cyprus 93 (0.6) 81 (0.9) 79 (1.0) 88 (0.9) 88 (0.7)

England 78 (1.7) 73 (1.5) 79 (1.3) 83 (1.3) 84 (0.9)

Hong Kong, SAR 44 (1.8) 22 (1.0) 23 (1.1) 28 (1.5) 37 (1.0)

Hungary 85 (1.0) 37 (1.2) 23 (1.0) 29 (1.3) 81 (0.7)

Iran, Islamic Rep. of 91 (0.9) 85 (1.4) 68 (2.2) 80 (1.5) 85 (1.0)

Italy 69 (1.7) 47 (1.5) 49 (1.3) 42 (1.6) 78 (0.9)

Japan 88 (1.1) 78 (1.0) 76 (0.8) 89 (0.7) 82 (0.8)

Latvia 51 (1.5) 36 (1.2) 30 (1.1) 32 (1.5) 60 (1.4)

Lithuania 48 (1.5) 31 (1.1) 31 (1.4) 31 (1.3) 78 (0.8)

Moldova, Rep. of 46 (2.3) r 34 (2.1) r 33 (1.9) r 39 (2.4) r 65 (2.5)

Morocco 84 (2.5) r 68 (2.5) r 58 (2.7) r 70 (2.6) r 71 (2.4)

Netherlands 60 (2.3) 53 (1.8) 39 (1.9) 50 (2.1) 50 (2.0)

New Zealand 55 (1.3) 46 (1.1) 47 (1.2) 62 (1.3) 65 (1.1)

Norway 71 (0.9) 46 (1.1) 49 (1.0) 54 (1.3) 61 (1.2)

Philippines 77 (1.4) 62 (1.6) 63 (1.4) 66 (1.8) 70 (1.6)

Russian Federation – – – – – – – – – –

Scotland 60 (2.6) 47 (2.0) 50 (2.4) 61 (2.0) 65 (2.1)

Singapore 81 (1.4) 34 (1.1) 48 (1.3) 66 (1.6) 64 (1.3)

Slovenia 76 (1.7) 58 (2.0) 62 (1.7) 65 (1.8) 78 (1.4)

Tunisia 72 (1.8) 63 (2.0) r 63 (1.9) r 53 (1.8) r 66 (1.6)

United States 63 (1.1) 42 (0.9) 53 (1.0) 65 (1.1) 73 (0.7)

International Avg. 69 (0.3) 50 (0.3) 50 (0.3) 57 (0.3) 69 (0.3)

Benchmarking Participants

Indiana State, US 60 (2.4) 34 (1.5) 44 (1.9) 58 (2.3) 68 (2.0)

Ontario Province, Can. 71 (1.6) 55 (1.5) 61 (2.0) 72 (2.0) 82 (1.2)

Quebec Province, Can. 61 (1.8) 51 (1.6) 52 (1.7) 66 (1.7) 58 (1.6)

Percentage of Students Who Reported
Doing the Activity Once or Twice a Month or More

Countries Work with Other
Students in a Small
Group on a Science

Experiment or
Investigation

Write or Give
an Explanation
For Something
I am Studying

in Science

Watch the
Teacher Do
a Science

Experiment

Design
or Plan

a Science
Experiment

or Investigation

Do a Science
Experiment

or Investigation

Students’ Reports on Doing Science Investigations

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data 
are available for at least 50 but less than 70% of the students.
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TIMSS2003

Grade88SCIENCE Exhibit 7.6:  

General/
Integrated Science

Australia r 17 (2.9) r 19 (3.4) r 73 (3.7) r 71 (3.7) r 68 (3.7) r 63 (4.0)

Bahrain 55 (3.7) 35 (4.1) 58 (3.3) 64 (3.3) 72 (3.4) 86 (2.7)

Botswana 33 (4.6) 19 (3.4) 39 (4.3) 48 (4.7) 44 (4.5) 80 (4.1)

Chile 20 (3.4) 34 (4.0) 48 (3.9) 65 (3.0) 65 (4.2) 91 (2.1)

Egypt 66 (3.8) 41 (3.8) 48 (4.3) 57 (4.5) 67 (4.2) 94 (2.2)

Ghana 46 (4.9) 39 (4.6) 40 (4.1) 42 (4.3) 40 (4.7) 91 (2.8)

Hong Kong, SAR 20 (3.6) 13 (3.2) 77 (3.5) 75 (3.0) 70 (3.7) 62 (3.8)

Iran, Islamic Rep. of 78 (3.4) 37 (4.2) 62 (3.9) 67 (3.9) 53 (3.6) 76 (3.7)

Israel 39 (3.7) 36 (3.5) 45 (3.7) 44 (3.9) 63 (4.0) 76 (3.6)

Italy 7 (1.6) 10 (2.3) 6 (1.6) 7 (1.9) 23 (3.2) 64 (4.0)

Japan 39 (4.0) 35 (4.0) 77 (3.7) 81 (3.3) 69 (3.9) 54 (4.1)

Jordan 54 (4.3) 23 (4.0) 44 (4.3) 47 (4.1) 66 (4.1) 87 (2.8)

Korea, Rep. of r 34 (3.7) r 19 (3.0) r 32 (3.4) r 31 (3.7) r 44 (4.0) r 67 (4.1)

Lebanon 70 (4.5) 65 (4.8) 61 (4.4) 45 (4.6) 76 (3.1) 91 (2.7)

Malaysia 31 (4.2) 41 (4.2) 75 (3.2) 73 (3.6) 71 (4.2) 81 (3.3)

Moldova, Rep. of 85 (3.4) 61 (4.2) 60 (4.5) 81 (3.2) 81 (3.4) 96 (1.8)

New Zealand 17 (4.6) 16 (3.6) 61 (5.0) 66 (5.4) 61 (4.7) 71 (4.3)

Norway 8 (2.5) 21 (3.7) 36 (4.6) 35 (4.5) 31 (4.3) 54 (4.1)

Palestinian Nat’l Auth. 67 (4.4) 32 (4.1) 56 (4.7) 37 (4.2) 70 (3.9) 91 (2.5)

d Philippines 18 (3.5) 48 (4.7) 59 (5.0) 66 (4.8) 70 (4.3) 86 (3.2)

Saudi Arabia 58 (6.3) 21 (4.1) 40 (5.2) 30 (3.2) 49 (5.1) 94 (1.8)

Scotland s 24 (2.9) s 18 (2.2) s 82 (2.3) s 85 (2.4) s 83 (2.6) s 56 (3.5)

Singapore 13 (1.5) 6 (1.4) 53 (2.7) 51 (2.7) 49 (2.6) 60 (2.8)

South Africa r 24 (3.4) r 40 (4.6) r 34 (3.4) r 55 (4.0) r 55 (4.1) r 77 (3.4)

Sweden 26 (2.8) 35 (4.0) 71 (3.0) 74 (3.3) 64 (3.3) 74 (3.0)

Tunisia 64 (4.5) 66 (4.0) 61 (3.8) 68 (3.9) 68 (3.7) 68 (4.0)

United States r 21 (2.8) r 29 (2.5) r 49 (3.0) r 65 (3.2) r 56 (3.4) r 78 (2.7)

¶ England s 30 (4.8) s 14 (2.8) s 66 (5.2) s 68 (5.4) s 69 (5.2) s 64 (5.1)

International Avg. 38 (0.7) 31 (0.7) 54 (0.7) 57 (0.7) 61 (0.7) 76 (0.6)

Benchmarking Participants

Basque Country, Spain 17 (4.3) 16 (3.8) 19 (3.7) 24 (4.6) 43 (5.1) 87 (3.5)

Indiana State, US 22 (5.7) 24 (4.9) 51 (5.6) 65 (6.1) 60 (7.2) 81 (4.7)

Ontario Province, Can. 21 (3.6) 17 (3.8) 38 (4.7) 43 (4.9) 47 (5.1) 59 (3.8)

Quebec Province, Can. r 22 (4.3) r 36 (4.6) r 69 (5.1) r 56 (4.9) r 52 (5.3) r 69 (4.1)

Countries

Percentage of Students Whose Teachers Reported Students
Doing the Activity About Half of the Lessons or More

Watch Me
Demonstrate an
Experiment or
Investigation

Write Explanations
About What was

Observed and
Why It Happened

Relate What Students
are Learning in

Science to
Their Daily Lives

Design or
Plan

Experiments or
Investigations

Conduct
Experiments

or Investigations

Work Together
in Small Groups on

Experiments or
Investigations

Background data provided by teachers.

Does not include students whose teachers report that they do not teach the topic.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

d Philippines: Data reported are for grade 8 biology teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

Teachers' Reports on Students Doing Science Investigations
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Grade
SCIENCE 
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Biology

Armenia r 14 (3.5) r 15 (3.7) r 23 (4.3) r 15 (3.7) r 14 (3.5) r 87 (3.5)

Belgium (Flemish) 51 (3.9) 19 (3.3) 33 (3.9) 23 (3.2) 38 (3.7) 80 (2.9)

Bulgaria r 42 (4.8) r 4 (1.8) r 5 (2.1) r 16 (3.3) r 12 (3.3) r 87 (3.1)

Chinese Taipei – – – – – – – – – – – –

Cyprus – – – – – – – – – – – –

Estonia 12 (3.5) 9 (3.4) 9 (3.4) 5 (1.8) 9 (2.8) 91 (2.6)

Hungary 12 (2.7) 4 (1.5) 4 (1.3) 6 (2.0) 16 (3.4) 88 (3.1)

Indonesia 56 (4.6) 23 (4.0) 39 (3.9) 34 (3.7) 54 (4.1) 63 (4.4)

Latvia 19 (3.5) 8 (2.4) 14 (3.1) 26 (4.3) 36 (4.5) 84 (3.5)

Lithuania 11 (2.9) 14 (3.5) 12 (2.8) 13 (2.7) 32 (4.7) 82 (3.2)

Macedonia, Rep. of 43 (3.9) 25 (3.7) 28 (3.9) 40 (4.6) 43 (4.5) 76 (3.7)

b Morocco 99 (0.9) 85 (6.3) 91 (4.7) 85 (5.9) 98 (1.1) 99 (0.5)

Netherlands r 1 (1.4) r 2 (1.4) r 7 (2.1) r 11 (3.3) r 5 (2.4) r 63 (5.4)

Romania 41 (3.9) 17 (3.3) 32 (3.8) 36 (4.3) 49 (4.4) 86 (3.0)

Russian Federation 15 (2.6) 8 (2.0) 13 (2.6) 22 (3.1) 32 (3.5) 75 (3.4)

Serbia 18 (3.2) 16 (3.1) 12 (2.9) 15 (3.1) 26 (3.8) 83 (3.5)

Slovak Republic 18 (4.0) 8 (3.0) 8 (3.3) 16 (4.0) 27 (5.2) 81 (3.9)

Slovenia 15 (3.2) 7 (2.1) 3 (1.4) 8 (2.3) 16 (3.4) 93 (2.3)

International Avg. 29 (0.9) 16 (0.8) 21 (0.8) 23 (0.9) 32 (0.9) 82 (0.8)

Earth Science

Armenia s 11 (3.8) s 8 (3.2) s 13 (4.6) s 20 (5.3) s 21 (5.6) s 79 (5.1)

Belgium (Flemish) 19 (2.6) 14 (2.6) 25 (3.3) 23 (3.3) 33 (3.5) 71 (3.6)

Bulgaria r 39 (5.1) r 8 (2.7) r 4 (1.8) r 13 (3.2) r 21 (4.2) r 80 (4.3)

Chinese Taipei – – – – – – – – – – – –

Cyprus r 39 (2.1) r 25 (2.3) r 22 (2.3) r 23 (2.3) r 46 (2.8) r 82 (1.8)

Estonia 4 (2.1) 5 (1.9) 3 (1.5) 3 (1.4) 12 (3.6) 87 (2.9)

Hungary 10 (2.5) 4 (1.7) 2 (1.2) 8 (2.4) 21 (3.6) 80 (3.2)

Indonesia – – – – – – – – – – – –

Latvia – – – – – – – – – – – –

Lithuania r 5 (2.1) r 8 (2.7) r 8 (2.6) r 9 (2.7) r 19 (3.3) r 71 (4.1)

Macedonia, Rep. of 40 (4.8) 21 (3.7) 20 (3.7) 38 (4.4) 37 (4.6) 71 (4.1)

b Morocco – – – – – – – – – – – –

Netherlands r 1 (0.8) 4 (1.9) r 3 (1.8) r 7 (2.7) r 5 (2.3) 62 (4.9)

Romania 35 (4.5) 21 (3.7) 23 (3.6) 30 (3.6) 42 (4.4) 82 (3.3)

Russian Federation 15 (2.8) 15 (4.6) 16 (4.4) 21 (3.0) 37 (3.9) 75 (3.2)

Serbia 16 (3.4) 11 (2.8) 10 (2.6) 16 (3.4) 24 (3.9) 73 (4.4)

Slovak Republic 10 (3.2) 11 (4.4) 8 (2.7) 18 (4.2) 22 (4.6) 81 (3.7)

Slovenia – – – – – – – – – – – –

International Avg. 19 (0.9) 12 (0.9) 12 (0.8) 18 (0.9) 26 (1.1) 77 (1.1)

Countries

Percentage of Students Whose Teachers Reported Students
Doing the Activity About Half of the Lessons or More

Watch Me
Demonstrate an
Experiment or
Investigation

Write Explanations
About What was

Observed and
Why It Happened

Relate What Students
are Learning in

Science to
Their Daily Lives

Design or
Plan

Experiments or
Investigations

Conduct
Experiments

or Investigations

Work Together
in Small Groups on

Experiments or
Investigations

Background data provided by teachers.

Does not include students whose teachers report that they do not teach the content area.

b Morocco: Data reported in biology panel are for grade 8 biology/earth science teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.An “r” indicates data are available for at least 70 
but less than 85% of the students. An “s” indicates data are available for at least 50 but less than 70% 
of the students.

Teachers' Reports on Students Doing Science Investigations (Continued…)Exhibit 7.6: 88
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TIMSS2003

Grade88SCIENCE Exhibit 7.6:  

Chemistry

Armenia r 23 (4.4) r 24 (3.8) r 30 (4.8) r 15 (3.6) r 21 (4.0) r 90 (2.5)

Belgium (Flemish) – – – – – – – – – – – –

Bulgaria r 55 (4.6) r 14 (3.5) r 10 (2.8) r 12 (3.1) r 15 (3.4) r 77 (4.4)

a Chinese Taipei – – – – – – – – – – – –

Cyprus 53 (1.7) 55 (2.2) 77 (1.9) 80 (1.9) 90 (1.5) 87 (1.7)

Estonia 46 (5.1) 12 (3.6) 21 (3.6) 16 (4.1) 23 (4.6) 85 (3.9)

Hungary 77 (3.9) 13 (2.9) 19 (3.2) 13 (2.8) 45 (4.2) 89 (2.6)

Indonesia – – – – – – – – – – – –

Latvia r 39 (4.9) r 12 (3.5) r 17 (3.6) s 18 (4.1) s 27 (4.2) r 72 (4.8)

Lithuania 39 (4.6) 14 (3.3) 16 (3.6) 14 (3.0) 37 (4.4) 78 (3.4)

Macedonia, Rep. of 42 (4.4) 20 (3.6) 25 (3.8) 42 (4.5) 46 (4.6) 81 (3.6)

b Morocco – – – – – – – – – – – –

c Netherlands – – – – – – – – – – – –

Romania 63 (4.2) 13 (2.7) 47 (4.2) 42 (4.2) 58 (3.9) 89 (2.4)

Russian Federation 52 (3.7) 11 (2.4) 22 (3.2) 23 (3.6) 34 (3.4) 68 (3.2)

Serbia 37 (3.8) 19 (3.8) 17 (3.4) 14 (2.8) 34 (4.3) 77 (3.7)

Slovak Republic 53 (4.8) 8 (2.6) 7 (2.3) 6 (2.1) 26 (4.3) 84 (3.4)

Slovenia 51 (4.2) 14 (3.1) 8 (2.3) 7 (2.1) 21 (3.5) 84 (3.4)

International Avg. 48 (1.2) 18 (0.9) 24 (0.9) 23 (0.9) 37 (1.1) 82 (0.9)

Physics

Armenia r 29 (3.7) r 27 (4.4) r 38 (4.2) r 15 (2.9) r 23 (3.5) r 90 (2.5)

Belgium (Flemish) 54 (5.2) 33 (4.9) 52 (4.5) 45 (4.2) 39 (5.3) 68 (5.8)

Bulgaria r 72 (4.4) r 9 (2.4) r 14 (3.0) r 9 (2.5) r 13 (3.1) r 93 (2.4)

a Chinese Taipei 20 (3.0) 15 (2.8) 21 (3.6) 16 (2.9) 22 (3.5) 48 (4.0)

Cyprus 61 (2.5) 25 (2.6) 34 (3.1) 42 (2.9) 75 (2.7) 89 (2.1)

Estonia 58 (5.1) 27 (3.9) 33 (4.7) 17 (3.4) 29 (4.5) 87 (3.1)

Hungary 78 (3.1) 10 (2.3) 19 (3.0) 10 (2.2) 31 (3.7) 85 (2.9)

Indonesia 59 (4.7) 22 (3.9) 41 (4.5) 36 (4.3) 60 (4.2) 66 (4.3)

Latvia 49 (4.6) r 12 (3.4) r 18 (3.9) r 13 (3.2) 21 (4.0) r 80 (4.0)

Lithuania 56 (4.8) 24 (3.6) 19 (3.5) 15 (3.1) 39 (4.6) 87 (3.3)

Macedonia, Rep. of 41 (4.5) 22 (3.9) 36 (4.3) 50 (4.2) 51 (4.6) 75 (3.7)

b Morocco 95 (4.6) 75 (10.5) 88 (5.8) 81 (9.1) 95 (1.4) 90 (5.5)

c Netherlands 32 (5.1) r 8 (3.1) 36 (5.4) 33 (4.7) 25 (4.7) r 53 (5.3)

Romania 60 (3.9) 16 (3.2) 47 (4.1) 40 (4.4) 49 (4.6) 79 (3.1)

Russian Federation 67 (4.6) 16 (3.1) 16 (3.1) 24 (3.2) 22 (2.4) 74 (3.1)

Serbia 36 (4.2) 18 (3.0) 14 (2.8) 14 (2.6) 36 (4.2) 78 (3.4)

Slovak Republic 61 (4.9) 8 (3.5) 8 (2.4) 12 (2.3) 23 (4.0) 89 (2.7)

Slovenia 61 (4.4) 28 (3.7) 13 (2.9) 10 (2.2) 26 (3.6) 78 (3.7)

International Avg. 55 (1.0) 22 (1.0) 30 (0.9) 27 (0.9) 38 (0.9) 78 (0.9)

Countries

Percentage of Students Whose Teachers Reported Students
Doing the Activity About Half of the Lessons or More

Watch Me
Demonstrate an
Experiment or
Investigation

Write Explanations
About What was

Observed and
Why It Happened

Relate What Students
are Learning in

Science to
Their Daily Lives

Design or
Plan

Experiments or
Investigations

Conduct
Experiments

or Investigations

Work Together
in Small Groups on

Experiments or
Investigations

Teachers' Reports on Students Doing Science Investigations (…Continued)

Background data provided by teachers.

Does not include students whose teachers report that they do not teach the content area.

a Chinese Taipei: Data reported in physics panel are for grade 8 physics/chemistry teachers.

b Morocco: Data reported in physics panel are for grade 8 physics/chemistry teachers.

c Netherlands: Data reported in physics panel are for grade 8 physics/chemistry teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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44Exhibit 7.6:  

Armenia x x x x x x x x x x x x

Australia r 12 (3.0) r 27 (4.2) r 40 (4.4) r 46 (4.8) r 58 (4.8) r 52 (4.8)

Belgium (Flemish) 12 (2.6) 3 (1.3) 7 (1.8) 16 (2.7) 42 (3.6) 46 (3.7)

Chinese Taipei 42 (4.5) 53 (4.5) 81 (3.3) 76 (3.7) 70 (4.2) 68 (4.2)

Cyprus 33 (4.2) 63 (4.7) 90 (2.8) 96 (1.4) 95 (1.4) 97 (1.3)

England r 13 (3.4) r 51 (4.9) r 61 (4.8) r 64 (4.6) r 78 (4.3) r 75 (3.6)

Hong Kong, SAR 5 (2.0) 3 (2.1) r 6 (2.4) 6 (2.5) 44 (5.0) 52 (4.9)

Hungary 15 (2.8) 2 (1.1) 5 (1.8) 6 (1.9) 83 (3.1) 84 (3.0)

Iran, Islamic Rep. of 83 (3.5) 76 (3.5) 74 (4.1) 74 (3.5) 85 (3.3) 78 (3.8)

Italy 18 (2.5) 25 (2.7) 30 (3.1) 24 (2.6) 79 (3.0) 44 (3.4)

Japan 37 (4.0) 64 (3.7) 85 (3.1) 85 (2.6) 76 (3.1) 55 (4.1)

Latvia x x x x x x x x x x x x

Lithuania 8 (2.1) 5 (1.6) 9 (2.2) 11 (2.4) 63 (3.6) 84 (2.6)

Moldova, Rep. of r 25 (3.9) r 21 (3.8) r 22 (3.8) r 55 (4.5) r 70 (4.4) r 91 (2.6)

Morocco x x x x x x x x x x x x

Netherlands 8 (2.5) 5 (1.7) 15 (3.4) 16 (3.6) 32 (4.6) 49 (4.9)

New Zealand r 11 (2.3) r 36 (3.6) r 49 (3.4) r 69 (3.2) r 69 (3.5) r 64 (3.3)

Norway 3 (1.5) 5 (2.0) 7 (2.5) 9 (2.2) 27 (3.5) 39 (3.8)

Philippines 27 (4.4) 39 (4.7) 49 (5.0) 61 (5.0) 72 (4.3) 77 (4.1)

Russian Federation 15 (3.1) 8 (1.9) 12 (2.7) 20 (3.1) 54 (3.7) 93 (2.0)

Scotland s 15 (3.4) s 23 (3.8) s 40 (4.8) s 43 (4.9) s 59 (4.9) s 54 (4.6)

Singapore 29 (3.9) 10 (2.1) 45 (4.2) 46 (4.0) 51 (4.7) 65 (4.1)

Slovenia 8 (2.2) 16 (3.1) 33 (4.2) 25 (3.6) 52 (4.1) 66 (4.6)

Tunisia 75 (4.2) r 56 (4.3) r 55 (4.4) 55 (4.3) 77 (3.8) 81 (3.3)

United States r 12 (1.9) r 22 (2.7) r 44 (3.2) r 57 (2.9) r 63 (2.5) r 71 (2.7)

International Avg. 23 (0.7) 28 (0.7) 39 (0.8) 44 (0.8) 64 (0.8) 67 (0.8)

Benchmarking Participants

Indiana State, US 10 (3.5) 27 (4.9) 45 (5.5) 52 (6.5) 62 (5.7) 67 (5.3)

Ontario Province, Can. 20 (3.6) 13 (3.7) 43 (5.2) 48 (4.9) 64 (4.6) 68 (4.1)

Quebec Province, Can. 23 (3.6) 18 (3.4) 32 (4.4) 31 (4.3) 24 (3.4) 49 (4.0)

Countries

Percentage of Students Whose Teachers Reported Students
Doing the Activity About Half of the Lessons or More

Watch Me Do
a Science

Experiment

Write Explanations
About Something
They are Studying

Relate What Students
are Learning in

Science to
Their Daily Lives

Design or Plan
Experiments or
Investigations

Do Experiments
or Investigations

Work Together
in Small Groups on

Experiments or
Investigations

Teachers' Reports on Students Doing Science Investigations

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less 
than 50% of the students.
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What Instructional Strategies Are Used in Science Classes?

As shown in Exhibit 7.7, the textbook is often the foundation of science 
instruction at both the eighth and fourth grades. On average, inter-
nationally, more than half of the eighth- and fourth-grade students 
(56%) had teachers who reported using a textbook as the primary basis 
of their lessons. For another 39 percent of the eighth-grade students 
and 26 percent of the fourth-grade students, teachers reported using 
textbooks as a supplementary resource. Teaching science without the 
aid of a textbook was more common at fourth grade, particularly in 
Australia and New Zealand, where more than three-fourths (79% and 
83%, respectively) of students were taught in this way.

Exhibit 7.8 presents a profi le of the activities most commonly 
encountered in science classes around the world, as reported by science 
teachers. At the eighth grade, the three most predominant activities, 
accounting for 57 percent of class time, on average, internationally, 
were teacher lecture (24% of class time), teacher-guided student prac-
tice (19%), and students working on problems on their own (14%).
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Exhibit 7.7
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CHAPTER 7: CLASSROOM CHARACTERISTICS AND INSTRUCTION

  

TIMSS2003

Grade88SCIENCE Exhibit 7.7:  

Armenia r 5 (1.1) 72 (2.6) 23 (2.5)

Australia r 19 (3.1) 31 (4.4) 50 (3.8)

Bahrain 0 (0.0) 67 (2.6) 33 (2.6)

Belgium (Flemish) 14 (2.4) 43 (2.9) 43 (2.4)

Botswana 5 (2.0) 25 (4.0) 70 (4.2)

Bulgaria r 2 (0.5) 75 (2.3) 23 (2.3)

Chile 6 (1.7) 21 (3.1) 74 (3.4)

Chinese Taipei 4 (1.7) 82 (3.4) 14 (3.2)

Cyprus 2 (0.5) 62 (1.1) 36 (1.0)

Egypt 1 (0.6) 67 (4.0) 33 (4.1)

Estonia 0 (0.2) 80 (2.3) 20 (2.2)

Ghana 8 (2.5) 34 (4.5) 58 (4.7)

Hong Kong, SAR 1 (0.9) 91 (2.8) 8 (2.6)

Hungary 0 (0.0) 66 (2.2) 34 (2.2)

Indonesia s 54 (4.7) 21 (3.9) 24 (4.4)

Iran, Islamic Rep. of 8 (2.0) 81 (2.9) 12 (2.4)

Israel 5 (1.7) 45 (4.0) 50 (3.7)

Italy 1 (0.8) 63 (3.5) 36 (3.6)

Japan 2 (1.0) 62 (3.9) 37 (3.9)

Jordan 0 (0.0) 68 (3.9) 32 (3.9)

Korea, Rep. of s 4 (1.4) 79 (2.9) 18 (2.8)

Latvia r 1 (0.7) 43 (2.3) 56 (2.4)

Lebanon 5 (1.6) 49 (4.0) 46 (3.7)

Lithuania 0 (0.0) 100 (0.0) 0 (0.0)

Macedonia, Rep. of 5 (1.1) 63 (3.0) 32 (3.0)

Malaysia 13 (2.7) 44 (3.9) 43 (3.8)

Moldova, Rep. of r 2 (0.8) 86 (2.0) 12 (2.0)

Morocco 0 (0.0) 12 (3.0) 88 (3.0)

Netherlands r 1 (0.6) 92 (1.9) 7 (1.7)

New Zealand 15 (4.0) 11 (3.2) 74 (5.0)

Norway 0 (0.0) 87 (2.3) 13 (2.3)

Palestinian Nat'l Auth. 1 (0.0) 71 (3.8) 28 (3.7)

Philippines 8 (2.4) 52 (4.7) 41 (4.6)

Romania 0 (0.2) 71 (2.3) 29 (2.3)

Russian Federation 0 (0.2) 67 (3.2) 33 (3.2)

Saudi Arabia 1 (0.0) 79 (4.6) 20 (4.6)

Scotland s 10 (2.0) 30 (4.3) 61 (4.1)

Serbia 1 (0.5) 64 (2.2) 34 (2.3)

Singapore 0 (0.0) 73 (2.4) 27 (2.4)

Slovak Republic 0 (0.3) 63 (2.6) 37 (2.7)

Slovenia 1 (0.4) 59 (3.3) 41 (3.3)

South Africa r 8 (2.3) 36 (3.3) 56 (3.5)

Sweden 3 (1.2) 40 (3.2) 58 (3.2)

Tunisia 3 (1.4) 13 (2.8) 84 (3.1)

United States r 7 (1.7) 39 (3.4) 54 (3.7)

¶ England s 9 (2.7) 18 (3.9) 72 (4.3)

International Avg. 5 (0.2) 56 (0.5) 39 (0.5)

Benchmarking Participants
Basque Country, Spain 5 (1.8) 74 (4.8) 21 (4.5)

Indiana State, US 2 (1.4) 48 (5.6) 50 (5.8)

Ontario Province, Can. 4 (2.1) 43 (4.4) 53 (4.7)

Quebec Province, Can. r 11 (3.1) 38 (5.2) 51 (5.0)

Do Not Use Textbook
to Teach Science

Percentage of Students Taught by Teachers Reporting Textbook Use

Countries

As Primary Basis
for Lessons

Use Textbook to Teach Science

As Supplementary
Resource

Texbook Use in Teaching Science

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 309

44Exhibit 7.7:  

Armenia x x x x x x

Australia 79 (4.1) 8 (3.4) 13 (2.8)

Belgium (Flemish) 51 (4.0) 28 (3.4) 21 (3.3)

Chinese Taipei 3 (1.6) 86 (2.8) 11 (2.8)

Cyprus 0 (0.0) 77 (4.0) 23 (4.0)

England r 37 (4.9) 6 (2.3) 58 (4.9)

Hong Kong, SAR r 2 (1.1) 86 (3.7) 13 (3.7)

Hungary 0 (0.0) 81 (3.3) 19 (3.3)

Iran, Islamic Rep. of 5 (1.3) 67 (4.7) 28 (4.7)

Italy 7 (1.5) 32 (3.3) 61 (3.4)

Japan 1 (0.7) 76 (3.3) 23 (3.2)

Latvia x x x x x x

Lithuania 0 (0.0) 100 (0.0) 0 (0.0)

Moldova, Rep. of r 2 (1.3) 83 (4.1) 15 (4.0)

Morocco x x x x x x

Netherlands r 13 (3.0) 75 (4.3) 12 (3.3)

New Zealand r 83 (2.6) 4 (1.5) 13 (2.1)

Norway 6 (2.2) 53 (4.7) 41 (4.5)

Philippines r 2 (1.5) 71 (4.5) 27 (4.3)

Russian Federation 2 (1.3) 82 (3.1) 16 (2.7)

Scotland s 26 (4.2) 40 (4.6) 35 (4.7)

Singapore 0 (0.0) 75 (4.0) 25 (4.0)

Slovenia 18 (3.4) 26 (3.5) 56 (4.2)

Tunisia r 38 (4.2) 33 (4.3) 30 (4.1)

United States r 24 (2.5) 46 (3.2) 30 (3.0)

International Avg. 18 (0.5) 56 (0.8) 26 (0.8)

Benchmarking Participants
Indiana State, US 22 (5.9) 50 (6.3) 28 (5.1)

Ontario Province, Can. 23 (3.7) 33 (4.6) 44 (4.5)

Quebec Province, Can. 42 (4.7) 40 (4.4) 18 (3.5)

Do Not Use Textbook
to Teach Science

Percentage of Students Taught by Teachers Reporting Textbook Use

Countries

As Primary Basis
for Lessons

Use Textbook to Teach Science

As Supplementary
Resource

Texbook Use in Teaching Science

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An “x” indicates data are available for less 
than 50% of the students.



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE310
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TIMSS2003

Grade88SCIENCE Exhibit 7.8:  

Countries

Armenia s 10 (0.4) s 18 (0.8) s 18 (0.5) s 14 (0.5)

Australia r 7 (0.4) r 19 (1.3) r 20 (0.7) r 17 (0.9)

Bahrain r 13 (0.4) r 27 (0.9) r 13 (0.7) r 10 (0.8)

Belgium (Flemish) r 5 (0.3) r 20 (1.2) r 21 (0.9) r 12 (0.6)

Botswana r 10 (0.4) r 21 (1.3) r 20 (1.0) r 13 (1.0)

Bulgaria r 8 (0.5) r 27 (1.3) r 16 (0.7) r 11 (0.5)

Chile 9 (0.4) 19 (0.9) 19 (0.9) 16 (0.8)

Chinese Taipei 9 (0.6) 50 (1.3) 10 (0.5) 5 (0.5)

Cyprus 13 (0.2) 19 (0.4) 20 (0.2) 12 (0.3)

Egypt 12 (0.5) 20 (1.0) 15 (0.7) 12 (0.5)

Estonia 11 (0.3) 18 (0.6) 19 (0.5) 21 (0.5)

Ghana 10 (0.4) 17 (1.0) 18 (0.9) r 16 (0.7)

Hong Kong, SAR 8 (0.6) 35 (1.6) 17 (0.9) 9 (0.6)

Hungary 8 (0.3) 24 (0.7) 21 (0.5) 16 (0.4)

Indonesia 12 (0.4) 27 (1.1) 19 (0.7) 11 (0.7)

Iran, Islamic Rep. of 10 (0.5) 20 (1.1) 15 (0.7) 12 (0.8)

Israel 11 (0.4) 23 (1.0) 20 (0.8) 15 (0.8)

Italy 12 (0.6) 31 (0.9) 13 (0.6) 9 (0.4)

Japan 3 (0.3) 41 (1.6) 16 (1.2) 6 (0.7)

Jordan 13 (0.7) 27 (1.1) 16 (0.6) 11 (0.6)

Korea, Rep. of s 5 (0.4) s 47 (1.7) s 11 (0.6) s 10 (0.5)

Latvia r 8 (0.3) r 22 (1.0) r 18 (0.5) r 17 (0.7)

Lebanon s 16 (0.9) s 17 (1.0) s 21 (0.9) s 8 (0.7)

Lithuania 9 (0.3) 13 (0.6) 24 (0.6) 22 (0.5)

Macedonia, Rep. of r 7 (0.4) r 37 (1.2) r 19 (0.8) r 13 (0.7)

Malaysia 13 (0.7) 25 (1.2) 19 (0.8) 11 (0.7)

Moldova, Rep. of s 13 (0.5) s 17 (0.7) s 19 (0.6) s 16 (0.6)

Morocco r 10 (0.5) r 24 (1.7) r 22 (1.7) r 11 (0.6)

Netherlands r 16 (0.5) r 19 (0.6) r 16 (0.8) r 19 (1.1)

New Zealand 8 (0.5) 17 (1.0) 20 (0.8) 14 (1.0)

Norway 7 (0.5) 24 (1.0) 21 (1.1) 20 (1.2)

Palestinian Nat'l Auth. r 12 (0.7) r 23 (1.2) r 15 (0.6) r 12 (0.6)

Philippines r 9 (0.4) r 22 (1.3) r 16 (0.8) r 13 (0.8)

Romania 9 (0.3) 28 (0.6) 19 (0.5) 13 (0.4)

Russian Federation 13 (0.3) 28 (0.7) 15 (0.4) 14 (0.3)

Saudi Arabia r 13 (0.9) r 21 (1.3) r 13 (1.0) r 8 (0.6)

Scotland s 6 (0.3) s 16 (0.8) s 34 (1.3) s 18 (1.2)

Serbia r 6 (0.3) r 41 (0.9) r 18 (0.7) r 12 (0.4)

Singapore 12 (0.4) 36 (0.8) 14 (0.4) 11 (0.5)

Slovak Republic 7 (0.3) 25 (0.7) 20 (0.7) 15 (0.3)

Slovenia 7 (0.2) 29 (0.9) 24 (0.6) 16 (0.6)

South Africa s 11 (0.5) s 15 (0.9) s 21 (0.9) s 18 (1.1)

Sweden r 6 (0.4) r 20 (0.8) r 34 (1.3) r 16 (1.0)

Tunisia r 11 (0.9) r 15 (1.2) r 22 (1.2) r 20 (1.3)

United States r 9 (0.4) r 20 (1.0) r 18 (0.6) r 17 (0.8)

¶ England s 7 (0.4) s 15 (0.9) s 32 (1.3) s 19 (1.1)

International Avg. 10 (0.1) 24 (0.2) 19 (0.1) 14 (0.1)

Benchmarking Participants

Basque Country, Spain 15 (0.6) 24 (1.4) 16 (1.0) 16 (0.9)

Indiana State, US 11 (0.9) 20 (1.5) 19 (1.4) 16 (1.0)

Ontario Province, Can. 10 (0.5) 26 (1.6) 19 (1.0) 16 (1.0)

Quebec Province, Can. r 7 (0.4) r 30 (1.7) r 17 (1.1) r 12 (0.9)

Reviewing
Homework

Listening to
Lecture-Style
Presentations

Working Problems
with Teacher's

Guidance

Working Problems
on Their Own

Without Teacher's
Guidance

Percentage of Time in Science Lessons Students Spend on Various Activities 
in a Typical Week

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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Grade
SCIENCE 
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Countries

Armenia s 19 (0.6) s 12 (0.4) s 4 (0.2) s 5 (0.3)

Australia r 10 (0.4) r 7 (0.3) r 8 (0.5) r 12 (1.1)

Bahrain r 13 (0.6) r 12 (0.5) r 6 (0.2) r 6 (0.3)

Belgium (Flemish) r 26 (1.2) r 10 (0.4) r 5 (0.4) r 3 (0.6)

Botswana r 11 (0.6) r 12 (0.8) r 6 (0.6) r 7 (1.0)

Bulgaria r 23 (1.2) r 9 (0.3) r 3 (0.3) r 3 (0.3)

Chile 15 (0.6) 11 (0.5) 7 (0.5) 4 (0.4)

Chinese Taipei 8 (0.4) 8 (0.4) 5 (0.5) 6 (0.6)

Cyprus 16 (0.2) 9 (0.2) 6 (0.1) r 5 (0.2)

Egypt 14 (0.6) 13 (0.5) 7 (0.4) 8 (0.3)

Estonia 13 (0.4) r 12 (0.4) 3 (0.2) r 4 (0.4)

Ghana r 13 (0.6) 13 (0.5) 7 (0.4) 7 (0.4)

Hong Kong, SAR 8 (0.5) 9 (1.1) 5 (0.4) 9 (1.1)

Hungary 10 (0.3) 11 (0.3) 4 (0.2) 7 (0.3)

Indonesia 12 (0.4) 13 (0.5) 3 (0.3) 3 (0.3)

Iran, Islamic Rep. of 16 (0.7) 13 (0.6) 7 (0.4) 7 (0.5)

Israel 12 (0.6) 8 (0.4) 6 (0.4) r 5 (0.5)

Italy 15 (0.5) 11 (0.5) 4 (0.4) 4 (0.5)

Japan 16 (0.9) 6 (0.4) 2 (0.3) 11 (1.2)

Jordan 12 (0.5) 10 (0.4) 6 (0.3) 6 (0.4)

Korea, Rep. of s 13 (0.8) s 6 (0.3) s 4 (0.3) s 4 (0.5)

Latvia r 12 (0.6) r 14 (0.5) r 3 (0.2) r 8 (0.5)

Lebanon s 14 (0.8) s 14 (0.6) s 5 (0.4) s 5 (0.4)

Lithuania 14 (0.6) 13 (0.4) 3 (0.2) 3 (0.3)

Macedonia, Rep. of r 8 (0.4) r 7 (0.3) r 4 (0.2) r 5 (0.3)

Malaysia 12 (0.8) 10 (0.5) 5 (0.3) 5 (0.4)

Moldova, Rep. of s 13 (0.5) s 14 (0.4) s 4 (0.3) s 5 (0.5)

Morocco r 10 (0.5) r 13 (1.1) r 4 (0.5) r 7 (0.7)

Netherlands r 9 (0.4) r 8 (0.3) r 6 (0.4) r 8 (0.6)

New Zealand 10 (0.9) 7 (0.4) 8 (0.8) 16 (1.8)

Norway 10 (0.5) 6 (0.3) 4 (0.6) 9 (1.0)

Palestinian Nat'l Auth. r 14 (0.9) r 11 (0.5) r 6 (0.4) r 7 (0.7)

Philippines r 14 (0.6) r 13 (0.6) r 8 (0.6) r 5 (0.4)

Romania 11 (0.3) 10 (0.3) 4 (0.2) 5 (0.3)

Russian Federation 8 (0.2) 15 (0.4) 2 (0.1) 5 (0.3)

Saudi Arabia r 20 (1.4) r 11 (0.5) r 7 (0.6) r 7 (0.6)

Scotland s 11 (0.4) s 5 (0.3) s 8 (0.5) s 4 (0.4)

Serbia r 9 (0.4) r 8 (0.3) r 3 (0.2) r 4 (0.3)

Singapore 8 (0.4) 8 (0.3) 6 (0.5) 6 (0.5)

Slovak Republic 14 (0.4) 10 (0.3) 4 (0.2) 6 (0.3)

Slovenia 12 (0.4) 6 (0.2) 2 (0.2) 5 (0.4)

South Africa s 12 (0.6) s 11 (0.5) s 8 (0.6) s 6 (0.5)

Sweden r 11 (0.5) r 7 (0.3) r 4 (0.2) r 3 (0.4)

Tunisia r 15 (1.2) r 13 (0.6) r 2 (0.3) r 3 (0.4)

United States r 11 (0.4) r 8 (0.4) r 7 (0.5) r 10 (0.9)

¶ England s 10 (0.5) s 6 (0.7) s 7 (0.6) s 5 (0.6)

International Avg. 13 (0.1) 10 (0.1) 5 (0.1) 6 (0.1)

Benchmarking Participants

Basque Country, Spain 10 (0.5) 9 (0.6) 5 (0.5) 5 (0.7)

Indiana State, US 12 (0.9) 8 (0.5) 7 (0.8) 7 (0.9)

Ontario Province, Can. 11 (0.7) 8 (0.4) 6 (0.5) r 6 (0.9)

Quebec Province, Can. r 10 (0.7) r 8 (0.4) r 7 (0.7) r 10 (1.1)

Listening to
Teachers Re-teach

and Clarify
Content/Procedures

Taking Tests
and Quizzes

Participating in Classroom
Management Tasks Not
Related to the Lesson's

Content/Purpose

Other Student Activities

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

88Percentage of Time in Science Lessons Students Spend on Various 
Activities in a Typical Week

Exhibit 7.8: 
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How Are Computers Used in Science Class?

Exhibit 7.9 shows the number of countries with national policies on 
computer use, the percentages of students whose teachers reported 
that computers were not available, and the percentages of students 
using computers for various activities in about half of the lessons or 
more. Across countries, 25 participants at the eighth grade and 12 
at the fourth grade reported that their science curriculum contained 
statements about computer use and yet access to computers remains a 
challenge in many countries. Teachers reported that, on average, inter-
nationally, computers were not available for 62 percent of the eighth-
grade students and 54 percent of the fourth-grade students. Beyond 
that, using computers as often as in half the lessons was extremely 
rare at either grade, even in countries with relatively high availabil-
ity. Korea was the only country where a substantial percentage of 
students used a computer regularly for doing scientifi c procedures or 
experiments (32%) or studying natural phenomena through simula-
tions (28%). 
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Grade
SCIENCE 
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Armenia j s 77 (2.8) s 2 (0.7) s 2 (0.7) s 3 (1.0) s 5 (1.3) s 3 (0.9)

Australia k r 26 (3.7) r 1 (0.7) r 0 (0.2) r 3 (1.2) r 6 (1.7) r 4 (1.3)

Bahrain k 44 (3.6) 3 (1.2) 3 (1.4) 10 (2.1) 22 (2.8) 7 (1.8)

Belgium (Flemish) j 66 (3.4) 1 (0.5) 0 (0.3) 1 (0.4) 1 (0.4) 1 (0.4)

Botswana j 95 (2.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.3)

Bulgaria j r 85 (2.2) r 0 (0.2) r 0 (0.1) r 1 (0.5) r 2 (0.5) r 0 (0.0)

Chile j 40 (3.5) 2 (0.6) 5 (2.0) 6 (1.3) 26 (2.9) 12 (2.4)

Chinese Taipei k 56 (4.0) 1 (0.7) 1 (0.7) 2 (0.7) 1 (1.0) 1 (1.0)

Cyprus k 81 (0.8) 1 (0.1) 0 (0.1) 1 (0.1) 3 (0.4) 2 (0.1)

Egypt k – – – – – – – – – – – –

Estonia k 56 (2.8) 2 (0.7) 1 (0.4) 1 (0.5) 4 (0.7) 2 (0.5)

Ghana k 91 (2.9) 2 (1.3) 3 (1.5) 1 (0.0) 3 (1.5) 1 (1.0)

Hong Kong, SAR k 44 (4.6) 5 (2.0) 3 (1.5) 4 (1.9) 5 (1.7) 3 (1.5)

Hungary k 59 (2.9) 1 (0.4) 1 (0.4) 1 (0.5) 2 (0.8) 1 (0.5)

Indonesia j 86 (2.5) 1 (0.8) 1 (0.8) 2 (1.0) 3 (1.1) 2 (1.1)

Iran, Islamic Rep. of j 98 (0.8) 0 (0.0) 0 (0.0) 1 (0.5) 1 (0.5) 1 (0.5)

Israel k 49 (4.1) 3 (1.4) 2 (1.1) 5 (1.4) 9 (1.9) 7 (1.9)

Italy j 65 (3.7) 0 (0.0) 1 (0.8) 1 (0.7) 6 (1.6) 4 (1.4)

Japan k 20 (3.4) 1 (0.9) 3 (1.3) 2 (0.6) 3 (1.4) 1 (0.9)

Jordan k 82 (3.5) 1 (1.0) 3 (2.2) 3 (2.2) 4 (2.0) 2 (1.1)

Korea, Rep. of k r 14 (2.6) r 32 (3.4) r 28 (2.9) r 11 (2.2) r 16 (2.8) r 12 (2.1)

Latvia j r 70 (2.6) r 1 (0.6) r 1 (0.7) r 1 (0.6) r 4 (1.3) r 2 (0.9)

Lebanon j 83 (2.4) 3 (1.0) 2 (0.9) 4 (1.4) 9 (1.9) 7 (1.6)

Lithuania k 28 (2.7) 1 (0.3) 2 (0.7) 7 (1.4) 12 (1.3) 6 (1.1)

Macedonia, Rep. of j 93 (1.6) 0 (0.2) 1 (0.3) 1 (0.4) 1 (0.4) 1 (0.4)

Malaysia j 86 (3.0) 3 (1.4) 1 (0.9) 1 (0.7) 3 (1.3) 2 (1.3)

Moldova, Rep. of j s 69 (3.0) r 8 (1.8) r 8 (1.9) r 13 (2.2) r 12 (1.9) r 12 (2.2)

Morocco j 86 (2.4) 0 (0.0) 0 (0.0) 1 (0.9) 2 (1.4) 1 (0.9)

Netherlands k r 61 (2.9) r 1 (0.5) r 0 (0.0) r 1 (0.6) r 3 (1.1) r 2 (0.9)

New Zealand k 52 (5.7) 1 (0.7) 1 (0.0) 1 (0.9) 4 (1.8) 1 (0.8)

Norway k 39 (3.9) 1 (1.0) 0 (0.0) 0 (0.0) 8 (2.5) 2 (1.2)

Palestinian Nat'l Auth. k 69 (3.9) 5 (1.4) 3 (1.5) 4 (1.8) 7 (2.1) 1 (0.9)

Philippines j 84 (3.2) 3 (1.6) 2 (1.3) 4 (1.8) 3 (1.7) 4 (1.9)

Romania j 79 (2.5) 0 (0.0) 1 (0.5) 1 (0.5) 3 (0.8) 2 (0.7)

Russian Federation j 89 (1.8) 0 (0.1) 0 (0.2) 0 (0.3) 1 (0.3) 1 (0.5)

Saudi Arabia j 80 (3.2) 3 (2.5) 6 (3.9) 6 (4.0) 9 (1.9) 4 (2.6)

Scotland k s 32 (3.5) s 1 (0.5) s 0 (0.3) s 2 (0.9) s 6 (1.5) s 1 (0.4)

Serbia j 88 (1.7) 2 (0.6) 2 (0.6) 2 (0.7) 2 (0.6) 2 (0.7)

Singapore k 21 (2.2) 2 (0.8) 1 (0.6) 1 (0.6) 11 (1.7) 4 (1.1)

Slovak Republic j 67 (3.2) 0 (0.2) 0 (0.2) 2 (0.8) 2 (0.7) 1 (0.4)

Slovenia k 50 (2.7) 1 (0.7) 1 (0.6) 1 (0.5) 4 (1.1) 3 (0.8)

South Africa j r 87 (2.4) r 2 (1.0) r 2 (1.2) r 3 (1.4) r 4 (1.5) r 3 (1.3)

Sweden j 36 (3.3) 1 (0.5) 0 (0.0) 1 (0.5) 9 (1.8) 5 (1.5)

Tunisia j 65 (4.4) 4 (1.6) 5 (1.9) 7 (2.1) 9 (2.4) 7 (2.3)

United States j r 28 (2.9) r 3 (0.9) r 3 (1.1) r 8 (1.7) r 19 (2.3) r 12 (1.5)

¶ England k s 30 (3.9) s 1 (0.3) s 2 (1.1) s 1 (0.3) s 7 (3.2) s 0 (0.3)

International Avg. 62 (0.5) 2 (0.2) 2 (0.2) 3 (0.2) 6 (0.2) 3 (0.2)

Benchmarking Participants
Basque Country, Spain k 38 (4.7) 0 (0.0) 1 (0.0) 4 (2.2) 15 (4.5) 3 (1.9)

Indiana State, US k 23 (5.2) 2 (2.3) 2 (2.3) 6 (3.0) 17 (5.0) 9 (3.8)

Ontario Province, Can. k 52 (4.6) 4 (1.8) 1 (0.8) 1 (0.9) 5 (2.1) 2 (1.3)

Quebec Province, Can. j r 59 (5.1) r 0 (0.2) r 0 (0.2) r 0 (0.2) r 3 (1.5) r 3 (2.0)

National
Curriculum

Contains Policies /
Statements

About the Use
of Computers

Looking Up Ideas
and Information

Countries

Percentage of
Students Whose

Teachers
Reported

That Computers
Are Not Available

Doing Scientific
Procedures or
Experiments

Studying Natural
Phenomena

Through
Simulations

Practicing Skills
and Procedures

Percentage of Students Whose Teachers Reported on
Computer Use About Half of the Lessons or More

Processing and
Analyzing Data

Yes

k

j

No

Background data provided by National Research Coordinators and by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

88Computer Use in Science ClassExhibit 7.9: 
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Grade
SCIENCE 

Armenia j x x x x x x x x x x

Australia k 16 (3.0) 4 (1.8) 5 (2.4) 6 (2.5) 23 (3.8)

Belgium (Flemish) j 37 (3.7) 2 (0.9) 1 (0.7) 4 (1.4) 12 (2.3)

Chinese Taipei k 65 (4.0) 3 (1.3) 3 (1.5) 4 (1.6) 8 (2.4)

Cyprus j 26 (4.3) 2 (1.1) 4 (1.5) 3 (1.6) 11 (2.2)

England k r 12 (2.8) r 4 (2.0) r 3 (1.9) r 4 (2.0) r 15 (2.8)

Hong Kong, SAR k 36 (4.8) 1 (0.8) 4 (1.9) 2 (1.4) 8 (2.2)

Hungary j 76 (4.0) 1 (0.8) 1 (0.8) 1 (0.9) 1 (0.9)

Iran, Islamic Rep. of j 96 (1.8) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.9)

Italy j 81 (2.7) 0 (0.0) 0 (0.0) 0 (0.0) 2 (1.1)

Japan k 11 (2.8) 1 (0.0) 9 (2.5) 1 (1.0) 8 (2.4)

Latvia j x x x x x x x x x x

Lithuania k 91 (2.2) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.6)

Moldova, Rep. of j 78 (4.0) 0 (0.0) 0 (0.0) 4 (1.8) 4 (1.8)

Morocco j x x x x x x x x x x

Netherlands j 62 (4.9) 1 (0.0) 0 (0.0) 2 (1.4) 4 (2.0)

New Zealand j r 15 (2.6) r 2 (1.2) r 5 (1.4) r 5 (1.7) r 34 (3.3)

Norway k 46 (4.2) 0 (0.0) 0 (0.0) 0 (0.0) 3 (2.2)

Philippines j 94 (2.4) 1 (1.1) 2 (1.4) 3 (2.0) 3 (1.9)

Russian Federation j 97 (1.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5)

Scotland k s 21 (4.3) s 1 (1.0) s 0 (0.0) s 4 (1.8) s 19 (4.1)

Singapore k 23 (3.5) 5 (1.8) 4 (1.7) 10 (2.7) 14 (2.9)

Slovenia j 77 (3.9) 1 (0.9) 0 (0.0) 0 (0.0) 1 (0.5)

Tunisia j 85 (3.4) 4 (1.7) 4 (1.7) 5 (2.0) 8 (2.5)

United States j 32 (2.5) 3 (1.0) 2 (0.8) 6 (1.1) 19 (2.3)

International Avg. 54 (0.7) 2 (0.2) 2 (0.3) 3 (0.3) 9 (0.5)

Benchmarking Participants
Indiana State, US k 32 (4.7) 2 (1.4) 1 (0.0) 3 (1.1) 17 (3.9)

Ontario Province, Can. k 38 (4.5) 5 (3.0) 3 (1.8) 3 (1.7) 10 (2.9)

Quebec Province, Can. k 46 (4.5) 1 (1.3) 1 (0.6) 9 (2.6) 23 (4.2)

National
Curriculum

Contains Policies /
Statements

About the Use
of Computers

Looking Up Ideas
and Information

Countries

Percentage of
Students Whose

Teachers
Reported

That Computers
Are Not Available

Doing Scientific
Procedures or
Experiments

Studying Natural
Phenomena

Through
Simulations

Practicing Skills
and Procedures

Percentage of Students Whose Teachers Reported on
Computer Use About Half of the Lessons or More

Yes

k

j

No

Background data provided by National Research Coordinators and by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less 
than 50% of the students.

44Computer Use in Science ClassExhibit 7.9: 
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What Are the Roles of Homework and Assessment? 

The amount of time students spend on homework assignments is 
an important consideration in examining their opportunity to learn 
science. Exhibit 7.10 presents the index of teachers’ emphasis on 
science homework. Students in the high category had teachers who 
reported giving relatively long homework assignments (more than 30 
minutes) on a relatively frequent basis (in about half the lessons or 
more). Those in the low category had teachers who gave short assign-
ments (less than 30 minutes) relatively infrequently (in about half the 
lessons or less). The medium level includes all other possible combina-
tions of responses. 

The results show considerable variation across countries in the 
emphasis placed on homework. At the eighth grade, more than 40 
percent of the students in Italy and Malaysia were in the high category. 
For the majority of countries, most students were in the medium (41%, 
on average) and low (44%, on average) categories. Seventy percent 
or more of the students were in the low category in Serbia, Tunisia, 
Bulgaria, Slovenia, Korea, Scotland, Japan, Belgium (Flemish), and 
the Slovak Republic. It can be noted, however, that students in Japan 
and perhaps Korea may be more likely to spend extra time in tutoring 
and special schools than doing homework.1 At the fourth grade, teach-
ers reported giving science homework much less frequently than at 
eighth grade. On average, internationally, only 6 percent of the fourth-
grade students were in the high category. About one-fourth were in the 
medium category and almost 70 percent were in the low category. Stu-
dents in the high category at both grade levels had the lowest science 
achievement, on average, suggesting that homework often was being 
used for remedial purposes.

Exhibit 7.11 presents eighth-grade teachers’ reports about how 
they usually use homework in their science instruction. Internation-
ally, the eighth-grade science teachers reported always or almost always 
monitoring whether homework was completed (for 76 percent of the 
students, on average). For more than half (62%) of the eighth-grade 

1 Robitaille, D.F., (1997), National Contexts for Mathematics and Science Education: An Encyclopedia of the Education Systems Participating in 
TIMSS, Vancouver, BC: Pacifi c Educational Press.
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students, on average, teachers reported always or almost always cor-
recting assignments and giving feedback to students, but for about 
one-fourth, on average, the students corrected their own homework 
in class. One-fourth of the students, on average, had teachers that 
reported using homework as basis for class discussion and almost one-
third to contribute toward grades or marks (31%).

As shown in Exhibit 7.12, eighth-grade teachers reported 
substantial variation across countries in the frequency of testing in 
science class. On average, internationally, about one-third of the stu-
dents (32%) reported having a science test or examination every two 
weeks or more and another 43 percent reported such testing about 
once a month. Testing every two weeks or more for most students 
(80% or more) was reported by eighth-grade teachers in Bahrain, 
Chinese Taipei, Egypt, and the Philippines. Even though the interna-
tional average was relatively low (25%) for infrequent testing, there 
were countries where teachers reported testing only a few times a 
year or more for half or more of the eighth-grade students, including 
Bulgaria, Hong Kong SAR, Israel, Japan, Norway, Serbia, Slovenia, 
and Sweden.

Exhibit 7.13 presents eighth-grade teachers’ reports about the 
types of test formats they use for science tests in relation to average 
science achievement. On average, internationally, more than half the 
eighth-grade students (60%) had teachers who used constructed-
response and multiple-choice formats for their tests or examinations 
in about equal proportions. More than one-fourth (28%) had teach-
ers who used only or mostly constructed-response science tests. Very 
few students (13%, on average) had teachers who reported using only 
or mostly multiple-choice testing. These students had lower science 
achievement, on average, than did students whose teachers used some 
constructed-response and multiple-choice items or only constructed-
response items.
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Grade
SCIENCE 
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Italy 44 (4.1) 483 (4.7) 35 (3.8) 500 (5.6) 21 (3.0) 494 (6.3)

Malaysia 40 (4.0) 518 (5.3) 34 (3.9) 509 (7.3) 26 (3.8) 504 (6.8)

Ghana 29 (4.5) 233 (12.2) 41 (4.8) 255 (9.6) 29 (3.5) 267 (11.4)

Singapore 29 (2.6) 603 (6.5) 32 (2.5) 573 (8.4) 38 (2.2) 565 (7.6)

Moldova, Rep. of r 29 (2.5) 466 (4.5) 59 (3.0) 474 (4.5) 12 (2.1) 460 (10.8)

Egypt 28 (3.3) 428 (7.3) 53 (4.1) 418 (6.0) 19 (3.6) 418 (10.9)

Russian Federation 28 (2.0) 514 (5.2) 69 (2.3) 513 (3.4) 2 (0.9) ~ ~

Iran, Islamic Rep. of 27 (3.8) 461 (5.2) 27 (3.6) 448 (5.6) 46 (4.4) 452 (4.3)

Indonesia 27 (3.3) 422 (7.4) 41 (3.1) 415 (5.1) 32 (2.9) 435 (7.1)

Lebanon 26 (3.2) 380 (7.7) 54 (3.8) 397 (6.9) 20 (3.1) 402 (10.7)

Armenia r 26 (2.0) 468 (7.9) 52 (2.9) 464 (3.9) 22 (2.1) 454 (5.1)

Chinese Taipei 24 (3.6) 586 (6.9) 29 (3.8) 564 (6.5) 48 (4.3) 565 (4.6)

Morocco 21 (3.1) 398 (5.4) 50 (4.7) 402 (4.2) 29 (5.1) 394 (6.1)

Jordan 20 (3.5) 480 (9.2) 35 (4.1) 473 (4.7) 45 (4.4) 473 (6.6)

Philippines 19 (3.6) 367 (14.4) 62 (4.1) 379 (7.8) 18 (3.4) 389 (12.7)

Israel 18 (3.1) 495 (8.3) 50 (3.7) 490 (4.1) 33 (3.5) 484 (6.8)

Botswana 17 (2.3) 371 (5.5) 39 (4.5) 365 (7.0) 44 (4.7) 358 (4.7)

Chile 17 (3.0) 421 (8.9) 35 (3.3) 406 (4.7) 48 (3.9) 413 (4.1)

South Africa r 17 (2.8) 210 (8.3) 40 (4.2) 238 (14.9) 43 (4.5) 266 (13.5)

Palestinian Nat'l Auth. 15 (3.1) 439 (7.1) 55 (4.2) 435 (5.1) 30 (4.1) 433 (5.9)

Norway 15 (2.9) 490 (5.4) 51 (4.5) 493 (3.5) 35 (4.4) 496 (3.9)

Hong Kong, SAR 12 (3.0) 560 (8.6) 40 (4.3) 565 (5.4) 48 (5.0) 548 (5.9)

Sweden 10 (2.3) 521 (9.0) 33 (2.8) 526 (4.0) 56 (2.9) 526 (3.2)

Romania 9 (1.6) 476 (13.1) 31 (1.8) 469 (6.4) 59 (2.0) 470 (4.7)

Lithuania 9 (1.3) 516 (4.6) 57 (2.3) 519 (2.6) 34 (2.6) 517 (2.7)

United States r 8 (1.4) 510 (8.9) 34 (2.8) 532 (4.9) 58 (3.0) 533 (4.5)

Macedonia, Rep. of 7 (1.3) 423 (9.6) 28 (2.1) 453 (5.0) 65 (2.2) 451 (4.3)

Serbia 7 (1.2) 463 (5.9) 16 (1.7) 464 (5.2) 77 (2.0) 468 (2.7)

Cyprus 7 (0.9) 444 (5.1) 76 (1.1) 440 (2.2) 17 (0.7) 438 (3.2)

Latvia r 7 (1.4) 504 (6.3) 58 (3.0) 516 (3.5) 35 (2.7) 511 (3.8)

Estonia 7 (1.0) 549 (5.8) 68 (2.4) 552 (3.0) 26 (2.5) 555 (3.6)

Tunisia 6 (2.0) 407 (8.3) 19 (3.7) 405 (6.0) 74 (3.9) 401 (2.4)

Netherlands r 6 (1.7) 543 (10.2) 65 (2.9) 544 (3.5) 29 (3.0) 520 (5.4)

Bulgaria r 6 (1.2) 480 (9.0) 24 (2.4) 479 (7.2) 70 (2.6) 478 (5.4)

Bahrain 5 (0.7) 449 (8.0) 72 (2.4) 439 (2.2) 23 (2.3) 431 (3.6)

Saudi Arabia 4 (1.7) 375 (13.7) 66 (3.8) 403 (5.1) 30 (3.6) 385 (6.1)

Slovenia 4 (1.0) 518 (3.8) 20 (1.6) 523 (3.4) 76 (1.8) 521 (2.0)

Korea, Rep. of s 3 (1.2) 565 (6.8) 27 (3.5) 554 (3.8) 70 (3.5) 561 (2.3)

Hungary 3 (0.7) 530 (8.1) 45 (2.2) 546 (3.9) 52 (2.4) 538 (3.3)

Scotland s 2 (1.2) ~ ~ 14 (2.5) 507 (8.2) 84 (2.7) 517 (4.7)

Australia r 2 (1.0) ~ ~ 32 (3.6) 529 (6.8) 66 (3.5) 525 (5.2)

Japan 2 (1.2) ~ ~ 18 (3.2) 554 (3.5) 80 (3.2) 552 (2.1)

Belgium (Flemish) 2 (0.9) ~ ~ 15 (2.3) 524 (7.3) 83 (2.5) 516 (2.7)

New Zealand 1 (0.8) ~ ~ 41 (4.9) 535 (6.9) 58 (4.9) 510 (5.4)

Slovak Republic 0 (0.2) ~ ~ 17 (2.0) 521 (4.9) 83 (2.0) 516 (3.6)

¶ England s 28 (4.2) 562 (9.8) 20 (2.9) 581 (11.4) 52 (4.0) 534 (7.5)

International Avg. 15 (0.4) 466 (1.4) 41 (0.5) 476 (0.9) 44 (0.5) 472 (1.0)

Benchmarking Participants

Basque Country, Spain 7 (2.8) 481 (8.6) 47 (5.1) 493 (4.2) 46 (5.0) 487 (4.3)

Indiana State, US 11 (4.5) 540 (12.4) 35 (5.0) 539 (7.6) 54 (4.9) 524 (6.8)

Ontario Province, Can. 11 (2.9) 525 (7.5) 34 (4.6) 538 (4.0) 55 (5.0) 531 (4.1)

Quebec Province, Can. r 5 (1.6) 518 (16.2) 26 (4.3) 541 (9.1) 69 (4.6) 532 (3.1)

Low
ESH

Index based on teachers'
responses to two questions
about how often they usually
assign science homework and
how many minutes of science
homework they usually
assign. High level indicates
the assignment of more than
30 minutes of homework
about half of the lessons or
more. Low level indicates no
assignment or the
assignment of less than 30
minutes of homework about
half of the lessons or less.
Medium level includes all
other possible combinations
of responses.

Percent of
Students

Average
Achievement

Average
Achievement

Countries
Index of Teachers'
Emphasis on Science
Homework

Medium
ESH

Percent of
Students

Average
Achievement

High
ESH

Percent of
Students

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

88Index of Teachers' Emphasis on Science Homework (ESH)Exhibit 7.10:
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Grade
SCIENCE 

Moldova, Rep. of r 27 (4.2) 494 (9.5) 67 (4.3) 499 (5.8) 6 (2.0) 481 (13.4)

Italy 24 (3.1) 517 (7.8) 34 (2.9) 508 (6.7) 42 (3.7) 521 (5.1)

Russian Federation 16 (3.0) 539 (10.0) 80 (3.4) 524 (4.9) 4 (1.3) 482 (14.0)

Singapore 13 (2.9) 564 (9.4) 25 (3.3) 566 (9.6) 62 (4.2) 565 (7.6)

Iran, Islamic Rep. of 13 (3.2) 424 (10.3) 31 (4.8) 415 (9.0) 56 (5.0) 411 (5.3)

Philippines r 12 (3.2) 317 (22.1) 60 (4.4) 312 (9.9) 28 (3.9) 339 (17.0)

Tunisia 11 (2.8) 320 (18.8) 30 (4.0) 321 (13.6) 59 (4.6) 304 (7.8)

Chinese Taipei 8 (2.4) 545 (9.0) 19 (3.2) 558 (4.2) 73 (3.4) 551 (2.0)

Slovenia 3 (1.6) 495 (5.2) 10 (2.8) 487 (5.8) 86 (3.2) 491 (3.0)

Norway 3 (1.4) 446 (11.0) 3 (1.4) 461 (19.1) 94 (2.0) 467 (2.7)

England r 2 (1.4) ~ ~ 13 (3.8) 531 (13.9) 85 (4.0) 541 (4.4)

Lithuania 2 (0.8) ~ ~ 18 (2.3) 520 (4.2) 80 (2.6) 509 (2.8)

New Zealand r 1 (0.6) ~ ~ 3 (1.0) 535 (22.5) 95 (1.1) 522 (2.9)

Belgium (Flemish) 1 (0.9) ~ ~ 4 (1.7) 523 (10.1) 95 (1.9) 518 (1.9)

United States r 1 (0.7) ~ ~ 12 (2.1) 542 (7.5) 86 (2.2) 536 (3.1)

Hong Kong, SAR r 1 (0.9) ~ ~ 35 (4.6) 538 (5.8) 64 (4.7) 544 (3.7)

Hungary 1 (0.7) ~ ~ 63 (4.5) 530 (4.4) 36 (4.4) 523 (5.8)

Netherlands 0 (0.4) ~ ~ 8 (2.9) 531 (10.8) 92 (2.9) 525 (2.1)

Australia r 0 (0.4) ~ ~ 5 (1.4) 525 (12.6) 95 (1.4) 524 (3.7)

Cyprus 0 (0.0) ~ ~ 15 (2.9) 479 (4.7) 85 (2.9) 481 (2.5)

Japan 0 (0.0) ~ ~ 8 (2.4) 546 (6.3) 92 (2.4) 543 (1.5)

Scotland s 0 (0.0) ~ ~ 4 (1.8) 494 (16.9) 96 (1.8) 508 (3.5)

Armenia x x x x x x x x x x x x

Latvia x x x x x x x x x x x x

Morocco x x x x x x x x x x x x

International Avg. 6 (0.4) 466 (4.0) 25 (0.7) 497 (2.4) 69 (0.7) 495 (1.5)

Benchmarking Participants

Indiana State, US 1 (0.7) ~ ~ 13 (4.3) 542 (9.0) 86 (4.4) 554 (4.0)

Ontario Province, Can. 3 (1.8) 515 (10.1) 12 (3.6) 556 (25.4) 85 (4.0) 539 (3.3)

Quebec Province, Can. 2 (1.2) ~ ~ 7 (2.4) 504 (5.6) 91 (2.7) 501 (2.9)

Percent of
Students

Average
Achievement

Countries
Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Medium
ESH

High
ESH

Low
ESH

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less 
than 50% of the students. 

44Index of Teachers' Emphasis on Science Homework (ESH)Exhibit 7.10: 
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Grade
SCIENCE 
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Armenia r 92 (1.2) r 87 (1.7) r 44 (2.2) r 33 (2.6) r 27 (2.2)

Australia r 72 (3.4) r 61 (3.9) r 12 (2.8) r 14 (2.7) r 30 (3.9)

Bahrain 85 (3.1) 89 (2.7) 26 (2.7) 26 (3.2) 75 (3.1)

Belgium (Flemish) 62 (2.9) 56 (3.1) 15 (2.5) 12 (1.8) 31 (2.7)

Botswana 92 (2.7) 88 (3.2) 19 (3.4) 21 (3.5) 9 (2.6)

Bulgaria r 85 (2.0) r 61 (2.5) r 9 (1.5) r 17 (2.1) r 7 (1.4)

Chile 85 (2.6) 83 (2.8) 57 (3.7) 50 (4.0) 35 (4.0)

Chinese Taipei 59 (4.1) 42 (4.4) 29 (3.6) 30 (3.9) 51 (4.5)

Cyprus 85 (0.8) 73 (1.2) 17 (0.7) 32 (1.2) 48 (1.3)

Egypt 87 (2.7) 85 (3.3) 24 (3.5) 48 (4.6) 27 (3.8)

Estonia 71 (2.2) 35 (2.2) 10 (1.5) 24 (2.3) 30 (2.6)

Ghana 95 (1.8) 93 (2.3) 35 (4.7) 36 (4.4) 63 (4.9)

Hong Kong, SAR 72 (4.1) 58 (4.2) 22 (3.9) 12 (2.7) 20 (3.2)

Hungary 88 (1.7) 40 (2.3) 54 (2.6) 8 (1.5) 8 (1.2)

Indonesia 93 (1.9) 87 (2.0) 16 (2.6) 22 (2.8) 49 (3.3)

Iran, Islamic Rep. of 52 (4.2) 35 (4.1) 32 (3.6) 18 (2.7) 41 (3.7)

Israel 78 (2.9) 67 (3.4) 58 (4.1) 38 (4.0) 60 (3.2)

Italy 77 (3.1) 35 (3.6) 37 (3.6) 42 (3.4) 13 (2.7)

Japan 48 (3.9) 22 (3.5) 22 (3.5) 9 (2.3) 28 (3.6)

Jordan 90 (2.5) 79 (3.8) 55 (4.2) 42 (4.6) 41 (4.2)

Korea, Rep. of s 52 (4.0) s 14 (2.7) s 13 (2.3) s 7 (1.9) s 26 (2.8)

Latvia r 71 (2.4) r 53 (3.2) r 13 (1.6) r 11 (1.9) r 14 (1.9)

Lebanon 80 (3.2) 87 (2.6) 52 (3.7) 40 (3.1) 13 (2.5)

Lithuania 64 (2.3) 57 (2.4) 14 (1.6) 8 (1.2) 15 (1.8)

Macedonia, Rep. of 65 (2.6) 59 (2.6) 24 (2.6) 19 (1.8) 25 (2.3)

Malaysia 92 (2.2) 87 (2.6) 5 (1.9) 29 (3.7) 6 (2.2)

Moldova, Rep. of r 79 (2.8) r 48 (3.2) r 40 (3.1) r 44 (2.6) r 45 (2.7)

Morocco 61 (4.6) 75 (4.1) 58 (5.0) 22 (3.8) 42 (4.7)

Netherlands r 41 (3.2) r 42 (3.1) r 55 (2.9) r 7 (1.5) r 11 (2.2)

New Zealand 80 (4.5) 60 (4.4) 15 (3.3) 9 (1.9) 19 (3.8)

Norway 22 (3.5) 7 (2.2) 7 (2.5) 18 (3.5) 27 (4.1)

Palestinian Nat'l Auth. 92 (2.3) 87 (3.0) 56 (4.7) 44 (4.4) 48 (4.2)

Philippines 87 (3.3) 81 (4.1) 26 (4.4) 52 (4.0) 57 (4.4)

Romania 81 (1.8) 60 (2.1) 15 (1.6) 26 (1.8) 10 (1.7)

Russian Federation 91 (1.1) 66 (2.3) 23 (1.5) 10 (0.9) 48 (1.9)

Saudi Arabia 91 (2.9) 85 (3.9) 45 (5.1) 24 (5.8) 72 (4.8)

Scotland s 94 (1.5) s 85 (2.1) s 2 (0.9) s 13 (2.0) s 12 (2.3)

Serbia 60 (2.6) 45 (2.6) 19 (1.9) 20 (2.0) 10 (1.4)

Singapore 87 (1.8) 75 (2.0) 17 (1.9) 39 (2.6) 12 (1.5)

Slovak Republic 76 (2.2) 57 (2.5) 7 (1.5) 15 (1.8) 14 (1.6)

Slovenia 63 (2.6) 26 (2.7) 28 (2.3) 15 (2.0) 5 (1.3)

South Africa 88 (2.6) 83 (2.5) r 26 (2.9) 32 (3.9) r 33 (3.3)

Sweden 52 (3.1) 38 (3.0) 4 (1.4) 22 (2.6) 20 (2.7)

Tunisia 68 (3.7) 52 (3.7) 46 (3.7) 22 (3.4) 10 (2.4)

United States r 87 (2.0) r 59 (3.1) r 22 (2.6) r 39 (3.3) r 72 (2.9)

¶ England s 92 (2.5) s 85 (2.4) s 3 (1.6) s 11 (2.8) s 43 (4.7)

International Avg. 76 (0.4) 62 (0.4) 27 (0.4) 25 (0.4) 31 (0.5)

Benchmarking Participants
Basque Country, Spain 86 (3.8) 60 (5.2) 72 (5.2) 26 (4.9) 70 (5.1)

Indiana State, US 90 (3.9) 63 (6.6) 20 (5.4) 36 (5.9) 75 (5.1)

Ontario Province, Can. 82 (3.8) 62 (4.7) 22 (3.9) 31 (4.0) 49 (4.9)

Quebec Province, Can. r 64 (4.7) r 67 (4.2) r 41 (5.3) r 16 (3.5) r 12 (2.5)

Countries Monitor Whether or
Not the Homework

Was Completed

Percentage of Students Whose Teachers Always or Almost Always

Correct Assignments
and Then Give

Feedback to Students

Have Students
Correct Their Own
Homework in Class

Use the Homework
as a Basis

for Class Discussion

Use the Homework
to Contribute

Toward Students'
Grades/Marks

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

Use of Science HomeworkExhibit 7.11: 88
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TIMSS2003

Grade88SCIENCE 

Armenia r 13 (1.4) 48 (2.4) 40 (2.4)

Australia r 7 (1.9) 64 (3.6) 28 (3.1)

Bahrain 83 (2.2) 17 (2.2) 0 (0.0)

Belgium (Flemish) 43 (3.7) 49 (3.5) 8 (1.8)

Botswana 11 (2.8) 88 (3.0) 1 (0.0)

Bulgaria r 8 (1.6) 40 (3.0) 51 (3.2)

Chile 45 (4.0) 47 (4.1) 7 (2.1)

Chinese Taipei 97 (1.4) 3 (1.4) 0 (0.0)

Cyprus 3 (0.6) 48 (1.3) 49 (1.4)

Egypt 89 (2.5) 11 (2.5) 0 (0.0)

Estonia 50 (2.6) 46 (2.4) 4 (0.9)

Ghana 74 (3.7) 24 (3.8) 2 (1.2)

Hong Kong, SAR 20 (3.1) 28 (4.0) 52 (3.8)

Hungary 38 (2.8) 51 (2.7) 11 (1.6)

Indonesia 36 (3.2) 52 (3.6) 12 (2.4)

Iran, Islamic Rep. of 48 (4.1) 45 (4.0) 7 (2.2)

Israel 9 (2.0) 27 (3.2) 64 (3.2)

Italy 17 (2.9) 52 (3.7) 30 (3.1)

Japan 11 (2.7) 35 (3.7) 54 (4.1)

Jordan 33 (4.3) 51 (4.5) 16 (3.8)

Korea, Rep. of s 49 (4.3) 34 (4.1) 17 (3.3)

Latvia r 43 (3.2) 54 (2.9) 3 (1.0)

Lebanon x x x x x x

Lithuania 23 (2.0) 66 (2.2) 11 (1.6)

Macedonia, Rep. of 29 (2.2) 27 (2.4) 44 (2.8)

Malaysia 7 (2.0) 44 (4.1) 49 (3.9)

Moldova, Rep. of r 43 (3.6) 43 (3.4) 14 (1.9)

Morocco 34 (5.1) 61 (5.7) 5 (2.1)

Netherlands r 25 (2.6) 69 (2.7) 6 (1.5)

New Zealand 10 (2.9) 79 (4.5) 11 (3.7)

Norway 2 (1.4) 42 (4.8) 56 (4.9)

Palestinian Nat'l Auth. r 29 (4.3) 33 (3.6) 38 (4.6)

Philippines 92 (2.6) 5 (2.1) 3 (1.5)

Romania 44 (2.5) 50 (2.5) 6 (1.1)

Russian Federation 60 (2.4) 30 (2.3) 9 (1.3)

Saudi Arabia 39 (5.1) 42 (5.6) 19 (3.4)

Scotland s 3 (1.2) 58 (3.9) 38 (3.9)

Serbia 3 (0.7) 18 (1.5) 79 (1.8)

Singapore 25 (2.1) 61 (2.8) 15 (2.0)

Slovak Republic 24 (2.5) 38 (2.3) 38 (2.8)

Slovenia 0 (0.0) 7 (1.5) 93 (1.5)

South Africa r 23 (3.6) 65 (4.2) 12 (2.2)

Sweden 2 (1.1) 36 (3.2) 62 (3.3)

Tunisia 9 (2.1) 73 (3.3) 18 (3.1)

United States r 67 (3.4) 27 (3.3) 6 (1.5)

¶ England s 15 (3.7) 57 (4.7) 28 (4.5)

International Avg. 32 (0.4) 43 (0.5) 25 (0.4)

Benchmarking Participants
Basque Country, Spain 33 (4.8) 58 (4.8) 9 (2.8)

Indiana State, US 72 (4.7) 26 (4.9) 1 (1.0)

Ontario Province, Can. 32 (4.6) 53 (5.1) 15 (3.3)

Quebec Province, Can. r 57 (5.4) 38 (5.2) 5 (1.7)

Countries

Percentage of Students Whose Teachers
Give a Science Test or Examination

About Once a Month A Few Times
a Year or Less

Every Two Weeks
or More

Exhibit 7.12:  
  

Frequency of Science Tests

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less 
than 50% of the students.
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Grade
SCIENCE 
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Armenia r 45 (2.3) 465 (4.9) 47 (2.4) 460 (4.4) 8 (1.4) 467 (8.3)

Australia r 22 (3.1) 520 (9.9) 74 (3.4) 531 (4.4) 5 (1.9) 501 (15.0)

Bahrain 5 (1.7) 448 (8.4) 84 (2.3) 438 (2.0) 11 (1.7) 434 (6.4)

Belgium (Flemish) 34 (3.1) 520 (5.5) 42 (3.1) 513 (5.0) 24 (2.6) 521 (5.4)

Botswana 14 (3.4) 368 (11.0) 74 (4.4) 363 (4.2) 12 (3.0) 362 (5.4)

Bulgaria r 16 (2.1) 467 (9.4) 70 (2.1) 483 (4.5) 14 (1.8) 466 (5.9)

Chile 13 (3.1) 409 (11.9) 71 (3.7) 409 (3.2) 16 (2.7) 433 (10.3)

Chinese Taipei 9 (2.4) 558 (10.3) 68 (4.0) 571 (4.5) 24 (3.5) 572 (6.0)

Cyprus 12 (0.6) 438 (3.2) 60 (1.2) 442 (2.2) 28 (1.1) 437 (3.6)

Egypt 2 (1.1) ~ ~ 70 (4.2) 426 (5.1) 29 (4.1) 414 (7.8)

Estonia 14 (1.9) 556 (4.3) 65 (2.5) 554 (2.7) 20 (1.8) 548 (3.8)

Ghana 26 (3.8) 234 (10.1) 70 (4.3) 261 (7.4) 4 (1.9) 254 (14.8)

Hong Kong, SAR 39 (4.8) 556 (6.3) 60 (4.7) 558 (4.1) 1 (0.0) ~ ~

Hungary 47 (2.5) 545 (3.5) 50 (2.6) 537 (3.4) 3 (0.9) 562 (18.8)

Indonesia 36 (4.0) 416 (7.7) 56 (3.9) 428 (4.9) 8 (1.8) 425 (14.7)

Iran, Islamic Rep. of 24 (3.2) 455 (5.6) 72 (3.5) 455 (3.1) 4 (1.8) 443 (8.8)

Israel 7 (1.8) 477 (11.2) 69 (3.3) 488 (4.1) 24 (3.5) 497 (6.1)

Italy 33 (4.0) 498 (5.4) 61 (4.1) 488 (4.1) 6 (1.9) 488 (16.6)

Japan 26 (3.6) 552 (3.5) 67 (4.2) 550 (2.7) 7 (2.3) 562 (14.5)

Jordan 30 (3.7) 467 (7.0) 67 (3.7) 479 (4.9) 3 (1.3) 477 (21.7)

Korea, Rep. of r 10 (2.3) 565 (5.6) 20 (3.2) 557 (4.2) 71 (3.6) 559 (2.3)

Latvia r 37 (3.2) 514 (3.4) 57 (3.4) 512 (3.4) 6 (1.4) 518 (5.7)

Lebanon 19 (3.6) 412 (9.6) 65 (4.2) 386 (6.0) 15 (2.9) 399 (11.7)

Lithuania 29 (2.0) 518 (3.1) 65 (2.1) 519 (2.2) 6 (1.0) 512 (6.7)

Macedonia, Rep. of 35 (2.5) 430 (6.8) 58 (2.6) 461 (4.4) 7 (1.3) 450 (10.1)

Malaysia 1 (1.0) ~ ~ 61 (4.4) 506 (4.8) 37 (4.4) 515 (6.1)

Moldova, Rep. of r 20 (2.3) 466 (6.1) 67 (3.0) 471 (4.4) 13 (1.9) 468 (6.7)

Morocco 16 (3.8) 396 (10.7) 62 (4.7) 403 (4.3) 22 (3.8) 393 (6.0)

Netherlands r 32 (3.0) 549 (5.6) 57 (3.4) 532 (3.7) 11 (2.1) 527 (10.2)

New Zealand 49 (4.3) 508 (5.2) 45 (4.2) 538 (7.1) 5 (1.8) 506 (11.0)

Norway 86 (3.1) 494 (2.5) 13 (3.0) 491 (7.2) 1 (0.9) ~ ~

Palestinian Nat'l Auth. 4 (1.7) 457 (9.6) 79 (3.8) 435 (4.6) 17 (3.5) 438 (8.4)

Philippines 8 (2.3) 364 (13.6) 84 (3.0) 374 (7.0) 8 (2.5) 386 (18.9)

Romania 11 (1.6) 482 (8.1) 77 (2.2) 469 (5.2) 13 (1.6) 467 (9.7)

Russian Federation 35 (2.8) 516 (4.3) 57 (3.5) 512 (3.5) 7 (1.1) 509 (5.9)

Saudi Arabia 4 (2.2) 406 (6.3) 63 (5.5) 395 (5.3) 33 (5.5) 397 (9.4)

Scotland s 48 (4.4) 518 (6.0) 45 (4.3) 513 (6.9) 6 (2.4) 525 (18.2)

Serbia 41 (2.5) 464 (3.4) 45 (2.6) 468 (3.4) 14 (1.8) 475 (5.0)

Singapore 30 (2.4) 592 (8.6) 68 (2.4) 573 (5.3) 2 (0.5) ~ ~

Slovak Republic r 62 (2.9) 515 (3.8) 32 (2.8) 521 (5.8) 6 (1.3) 513 (6.7)

Slovenia 28 (2.5) 524 (2.5) 71 (2.4) 520 (2.0) 1 (0.5) ~ ~

South Africa r 16 (3.0) 219 (16.5) 72 (3.6) 254 (11.1) 11 (2.8) 221 (16.6)

Sweden 92 (1.9) 526 (2.8) 7 (1.9) 517 (9.1) 1 (0.6) ~ ~

Tunisia r 23 (4.0) 402 (3.8) 73 (4.3) 406 (3.0) 4 (1.8) 368 (5.7)

United States r 10 (2.1) 535 (8.7) 74 (3.0) 530 (4.2) 16 (2.2) 531 (7.2)

¶ England s 72 (4.0) 560 (6.1) 27 (4.0) 534 (13.3) 2 (1.2) ~ ~

International Avg. 28 (0.4) 475 (1.1) 60 (0.5) 475 (0.9) 13 (0.3) 463 (1.7)

Benchmarking Participants
Basque Country, Spain 32 (5.0) 491 (5.5) 51 (5.4) 490 (3.8) 17 (3.9) 485 (7.4)

Indiana State, US 11 (4.2) 503 (17.1) 69 (6.4) 537 (5.7) 20 (4.6) 526 (7.2)

Ontario Province, Can. r 21 (4.1) 541 (4.5) 76 (4.2) 533 (3.7) 3 (1.6) 537 (12.1)

Quebec Province, Can. x x x x x x x x x x x x

Countries

Only or Mostly
Constructed-Response

About Half Constructed-Response
and Half Multiple-Choice

Only or Mostly
Multiple-Choice

Percent of
Students

Average
Achievement

Average
Achievement

Percent of
Students

Percent of
Students

Average
Achievement

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less 
than 50% of the students. 

88Item Formats Used by Teachers in Science Tests or ExaminationsExhibit 7.13: 
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Chapter 8
School Contexts for Learning 
and Instruction
Chapter 8 presents fi ndings about the school contexts for learning 
and instruction in science, including school characteristics, policies, 
and practices. Information is presented about the economic status of 
the student body, the extent of school resources in each country, the 
school climate, attendance problems, and school safety. 

What Are the Schools’ Demographic Characteristics?

Exhibit 8.1 presents principals’ reports about the economic background 
of the students in their schools. Internationally, about one-fi fth of 
the eighth grade students (22%), on average, attended schools with 
few students (less than 10 percent) from economically disadvantaged 
homes, 26 percent attended schools with 11 to 25 percent disadvan-
taged students, 21 percent attended schools with 26 to 50 percent eco-
nomically disadvantaged students, and 31 percent attended schools 
with more than 50 percent economically disadvantaged students. There 
was considerable variation across countries, however. In some countries 
more than half the students (52 to 85%) attended schools where the 
majority of the students came from disadvantaged homes, including 
Chile, Ghana, Indonesia, Lebanon, Malaysia, Morocco, the Palestinian 
National Authority, the Philippines, South Africa, and Tunisia.
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At the fourth grade across the participating countries, 34 percent 
of the students, on average, attended schools with few students (less 10 
percent) from economically disadvantaged homes, 25 percent attended 
schools with 11 to 25 percent disadvantaged students, 18 percent 
attended schools with 26 to 50 percent economically disadvantaged 
students, and 24 percent attended schools with more than 50 percent 
economically disadvantaged students. Among the countries participat-
ing at the fourth grade, 75 percent of the students in Morocco attended 
schools where the majority of the students came from disadvantaged 
homes, but it was the only one where more than half the students 
attended such schools. 

At the eighth grade, on average, internationally, science achieve-
ment for students in schools with few students from economically 
disadvantaged homes was 51 scale-score points greater than that for 
students attending schools with more than half their student popula-
tion from disadvantaged homes (500 vs. 449). At the fourth grade, this 
difference also was substantial – 43 points (505 vs. 462).
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 325

Armenia r 3 (1.6) 435 (27.9) 21 (3.6) 459 (7.0) 29 (4.3) 465 (7.7) 47 (4.8) 459 (5.0)

Australia 32 (4.6) 544 (7.0) 35 (4.2) 539 (7.2) 23 (3.3) 508 (8.4) 9 (2.3) 497 (9.2)

Bahrain 16 (0.1) 454 (3.3) 20 (0.1) 434 (3.6) 33 (0.2) 444 (2.7) 31 (0.2) 424 (3.9)

Belgium (Flemish) 53 (3.7) 533 (3.4) 36 (3.9) 508 (4.6) 7 (2.2) 485 (22.4) 4 (1.7) 401 (25.5)

Botswana 15 (3.6) 385 (14.1) 22 (3.6) 373 (7.3) 25 (3.9) 362 (4.7) 38 (4.6) 351 (3.5)

Bulgaria 20 (3.3) 497 (13.5) 25 (4.2) 473 (13.3) 25 (3.6) 471 (9.8) 30 (3.9) 485 (7.8)

Chile 19 (2.7) 467 (9.3) 12 (2.2) 429 (8.1) 17 (3.1) 417 (6.9) 52 (3.7) 386 (3.7)

Chinese Taipei 67 (3.5) 579 (3.9) 25 (3.5) 565 (6.1) 5 (1.8) 561 (10.3) 3 (1.5) 483 (13.3)

Cyprus 38 (0.3) 453 (3.3) 35 (0.3) 439 (3.3) 15 (0.2) 427 (4.6) 11 (0.3) 431 (4.9)

Egypt 11 (2.5) 457 (13.4) 24 (3.7) 428 (8.9) 23 (3.5) 405 (7.4) 42 (3.8) 408 (6.4)

Estonia 13 (3.1) 572 (8.6) 45 (4.5) 554 (3.9) 25 (3.7) 545 (4.9) 18 (2.7) 538 (5.9)

Ghana 4 (1.6) 272 (24.7) 8 (2.5) 293 (19.1) 18 (3.5) 268 (12.2) 71 (4.3) 242 (7.4)

Hong Kong, SAR 14 (3.5) 576 (6.3) 27 (4.0) 552 (10.0) 24 (3.9) 555 (7.7) 35 (4.6) 544 (7.3)

Hungary 15 (3.0) 570 (7.6) 23 (3.3) 555 (5.8) 35 (4.3) 540 (4.5) 27 (3.9) 518 (6.8)

Indonesia 5 (1.9) 496 (23.1) 17 (3.5) 432 (9.0) 24 (3.5) 428 (8.4) 54 (4.1) 407 (6.2)

Iran, Islamic Rep. of 15 (2.6) 491 (5.3) 12 (2.2) 467 (7.1) 25 (3.5) 449 (5.4) 49 (4.1) 439 (3.3)

Israel 15 (3.1) 524 (5.8) 35 (3.8) 503 (6.1) 26 (4.1) 479 (8.1) 25 (3.3) 464 (6.0)

Italy 45 (3.4) 504 (3.2) 33 (3.8) 487 (6.8) 13 (2.4) 476 (9.2) 10 (2.2) 465 (9.0)

Japan 72 (3.6) 556 (2.1) 23 (3.3) 545 (3.4) 4 (1.7) 538 (7.4) 1 (0.0) ~ ~

Jordan 14 (3.2) 499 (12.5) 22 (4.2) 474 (7.8) 24 (3.5) 476 (5.8) 40 (4.5) 468 (6.4)

Korea, Rep. of 34 (3.7) 570 (2.7) 40 (4.1) 558 (2.5) 16 (3.0) 546 (3.1) 10 (2.5) 539 (4.6)

Latvia 22 (4.1) 526 (4.2) 44 (4.6) 515 (4.0) 18 (3.3) 498 (5.4) 16 (3.5) 497 (7.4)

Lebanon 8 (2.6) 374 (20.9) 17 (3.2) 422 (11.5) 15 (2.7) 417 (10.7) 61 (4.0) 383 (6.4)

Lithuania r 20 (4.1) 538 (6.8) 41 (4.9) 521 (3.7) 31 (4.4) 508 (3.6) 8 (2.5) 502 (11.0)

Macedonia, Rep. of 11 (2.6) 477 (14.3) 19 (3.5) 465 (14.2) 35 (4.6) 448 (6.4) 36 (4.5) 431 (8.0)

Malaysia 8 (2.3) 538 (16.7) 12 (2.8) 515 (12.8) 17 (3.3) 515 (10.3) 64 (4.0) 505 (4.0)

Moldova, Rep. of r 7 (2.4) 461 (14.2) 16 (3.7) 466 (7.9) 35 (4.4) 481 (5.4) 42 (4.8) 468 (8.2)

Morocco s 0 (0.0) ~ ~ 5 (2.2) 387 (9.4) 16 (4.1) 393 (6.5) 79 (4.6) 397 (3.3)

Netherlands 60 (4.6) 556 (4.8) 26 (4.0) 515 (6.3) 10 (2.6) 499 (9.4) 5 (2.3) 465 (18.9)

New Zealand 36 (4.2) 547 (7.7) 30 (5.6) 525 (7.1) 16 (3.2) 496 (14.8) 18 (2.3) 480 (10.8)

Norway – – – – – – – – – – – – – – – –

Palestinian Nat'l Auth. 6 (2.0) 457 (18.7) 11 (2.6) 437 (11.4) 28 (3.8) 444 (5.1) 55 (3.7) 428 (5.5)

Philippines 9 (2.7) 378 (24.3) 16 (2.6) 411 (16.2) 22 (3.9) 385 (10.9) 53 (4.4) 360 (8.1)

Romania 11 (2.9) 505 (13.6) 18 (3.2) 489 (11.6) 21 (3.0) 459 (9.1) 50 (4.2) 460 (6.7)

Russian Federation 19 (2.9) 529 (8.2) 36 (3.0) 513 (4.1) 24 (2.8) 511 (7.0) 20 (2.9) 503 (5.6)

Saudi Arabia 19 (3.7) 406 (6.3) 28 (4.3) 403 (7.2) 29 (5.3) 392 (7.8) 24 (3.9) 386 (10.1)

Scotland s 28 (4.7) 539 (8.2) 44 (5.6) 526 (7.1) 23 (4.7) 487 (10.2) 6 (2.7) 468 (12.1)

Serbia 10 (2.2) 486 (9.3) 28 (4.0) 469 (5.0) 23 (4.0) 460 (6.7) 39 (4.2) 464 (4.1)

Singapore 57 (0.0) 592 (5.8) 28 (0.0) 568 (8.9) 10 (0.0) 530 (19.0) 5 (0.0) 545 (18.5)

Slovak Republic 16 (2.9) 539 (8.6) 43 (4.8) 518 (4.9) 25 (3.3) 505 (5.4) 16 (3.6) 501 (8.6)

Slovenia 23 (4.0) 524 (4.6) 43 (4.6) 523 (2.7) 23 (4.1) 517 (3.7) 11 (2.7) 512 (5.3)

South Africa 3 (1.3) 479 (51.8) 2 (1.0) ~ ~ 9 (2.4) 342 (30.2) 85 (2.8) 211 (4.8)

Sweden r 47 (4.0) 540 (4.3) 32 (4.1) 519 (5.4) 19 (3.8) 507 (6.7) 2 (1.1) ~ ~

Tunisia 10 (2.6) 429 (8.2) 15 (2.7) 418 (3.9) 17 (2.9) 400 (4.0) 59 (4.2) 395 (2.2)

United States r 28 (2.9) 563 (5.8) 23 (3.1) 550 (6.1) 25 (3.1) 522 (4.6) 24 (2.8) 482 (5.1)

¶ England s 32 (5.3) 576 (12.4) 33 (6.0) 551 (10.3) 22 (6.2) 535 (14.6) 13 (4.2) 505 (6.4)

International Avg. 22 (0.5) 500 (2.2) 26 (0.5) 484 (1.3) 21 (0.5) 469 (1.5) 31 (0.5) 449 (1.4)

Benchmarking Participants
Basque Country, Spain 65 (4.9) 493 (3.4) 20 (3.8) 490 (6.5) 9 (3.1) 472 (12.3) 7 (2.4) 480 (8.4)

Indiana State, US 9 (4.3) 562 (11.6) 38 (7.5) 559 (6.2) 36 (6.7) 510 (7.5) 17 (4.9) 499 (11.6)

Ontario Province, Can. 41 (4.7) 542 (2.9) 29 (4.5) 529 (4.7) 14 (3.5) 532 (7.3) 16 (3.3) 513 (9.6)

Quebec Province, Can. 44 (4.7) 545 (5.7) 30 (4.9) 529 (5.6) 15 (3.0) 519 (7.3) 11 (2.5) 505 (10.0)

Countries

Schools with 11-25%
Economically Disadvantaged

Students

Schools with 26-50%
Economically Disadvantaged

Students

Schools with More than 50%
Economically Disadvantaged

Students

Average
Achievement

Percent of
Students

Average
Achievement

Schools with Few (0-10%)
Economically Disadvantaged

Students

Percent of
Students

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. A tilde (~) indicates insuffcient data to report 
achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. 

88Principals' Reports on the Percentages of Students in Their Schools Coming from 
Economically Disadvantaged Homes

Exhibit 8.1: 
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Grade
SCIENCE 

Armenia r 4 (1.7) 432 (30.7) 21 (3.5) 433 (9.1) 28 (4.1) 433 (9.9) 48 (4.6) 435 (7.2)

Australia 34 (4.4) 542 (5.3) 30 (4.0) 520 (5.5) 21 (3.6) 510 (6.2) 15 (4.0) 473 (17.7)

Belgium (Flemish) 59 (4.4) 525 (2.2) 27 (4.0) 518 (2.7) 7 (2.1) 497 (5.4) 7 (2.7) 487 (12.6)

Chinese Taipei 80 (3.4) 555 (2.1) 15 (3.0) 545 (3.8) 4 (1.5) 510 (13.1) 2 (0.9) ~ ~

Cyprus 58 (4.5) 486 (2.9) 30 (4.4) 476 (4.8) 6 (2.2) 481 (8.2) 5 (1.1) 455 (10.0)

England r 38 (4.4) 565 (6.7) 25 (4.5) 537 (6.9) 11 (3.0) 540 (12.3) 25 (4.2) 500 (9.1)

Hong Kong, SAR 23 (4.4) 553 (6.8) 26 (3.5) 543 (5.5) 25 (4.9) 545 (5.5) 25 (4.4) 530 (4.9)

Hungary 15 (3.3) 554 (5.5) 24 (4.2) 540 (5.5) 31 (4.0) 529 (5.9) 30 (3.6) 505 (5.9)

Iran, Islamic Rep. of 17 (3.5) 461 (13.3) 11 (3.2) 434 (9.4) 22 (4.3) 417 (8.3) 50 (4.7) 393 (5.3)

Italy 46 (4.1) 525 (4.1) 37 (3.8) 513 (6.5) 10 (2.4) 490 (10.1) 8 (1.6) 505 (18.6)

Japan 74 (3.9) 546 (1.8) 22 (3.6) 535 (2.8) 4 (1.5) 537 (7.1) 0 (0.0) ~ ~

Latvia 23 (3.7) 547 (5.4) 42 (4.8) 540 (4.9) 22 (4.0) 516 (7.6) 14 (3.3) 504 (6.2)

Lithuania 26 (3.8) 530 (4.4) 33 (4.5) 513 (4.5) 31 (3.8) 499 (4.3) 11 (2.9) 501 (7.9)

Moldova, Rep. of r 10 (3.0) 482 (25.7) 17 (3.1) 499 (7.7) 31 (4.7) 502 (11.9) 43 (5.2) 490 (6.6)

Morocco r 3 (1.2) 301 (38.9) 4 (1.5) 305 (16.0) 18 (3.5) 284 (16.5) 75 (3.8) 312 (7.6)

Netherlands 64 (4.0) 534 (2.2) 17 (3.5) 526 (4.1) 8 (2.5) 508 (8.0) 10 (2.0) 488 (8.4)

New Zealand 44 (3.2) 550 (3.8) 22 (3.5) 521 (6.1) 12 (2.3) 504 (9.2) 22 (2.5) 473 (6.6)

Norway – – – – – – – – – – – – – – – –

Philippines 12 (2.7) 350 (31.8) 14 (3.5) 368 (30.1) 25 (3.9) 303 (12.5) 48 (4.8) 315 (9.8)

Russian Federation 18 (2.5) 542 (10.6) 33 (3.6) 525 (8.3) 26 (3.0) 528 (8.0) 23 (3.6) 511 (9.1)

Scotland r 36 (4.5) 521 (4.4) 31 (4.6) 502 (4.7) 17 (4.3) 482 (4.5) 15 (3.4) 468 (9.2)

Singapore 64 (3.7) 580 (7.0) 25 (3.2) 540 (9.3) 6 (1.7) 524 (22.2) 4 (1.6) 535 (17.7)

Slovenia 24 (4.0) 498 (5.4) 43 (4.6) 490 (3.3) 22 (4.0) 480 (7.2) 11 (2.7) 499 (8.9)

Tunisia 20 (3.1) 371 (12.7) 16 (2.9) 312 (14.8) 15 (3.0) 310 (14.5) 49 (3.6) 289 (8.9)

United States 19 (2.8) 579 (4.0) 23 (2.6) 567 (4.5) 20 (2.9) 539 (5.0) 38 (2.6) 498 (3.9)

International Avg. 34 (0.7) 505 (2.9) 25 (0.8) 492 (2.0) 18 (0.7) 478 (2.1) 24 (0.7) 462 (2.2)

Benchmarking Participants
Indiana State, US 19 (4.5) 584 (6.2) 27 (6.2) 571 (7.0) 28 (6.6) 550 (5.9) 26 (3.9) 516 (7.7)

Ontario Province, Can. 48 (5.5) 549 (4.1) 20 (4.1) 553 (12.6) 15 (3.8) 535 (8.2) 17 (4.1) 507 (6.1)

Quebec Province, Can. 41 (4.4) 506 (3.9) 30 (3.7) 495 (4.1) 13 (3.2) 494 (5.6) 17 (3.3) 496 (7.3)

Average
Achievement

Percent of
Students

Average
Achievement

Countries

Schools with 11-25%
Economically Disadvantaged

Students

Schools with 26-50%
Economically Disadvantaged

Students

Schools with More than 50%
Economically Disadvantaged

Students

Average
Achievement

Percent of
Students

Average
Achievement

Schools with Few (0-10%)
Economically Disadvantaged

Students

Percent of
Students

Percent of
Students

Background data provided by schools.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. A tilde (~) indicates insuffcient data to report 
achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students.
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What Is the Level of School-Home Involvement?

To measure the extent to which schools expected parents to participate 
in school-related events, TIMSS asked about fi ve activities: attending 
special events, raising funds for the school, volunteering for school 
projects, ensuring their child completes his/her homework, and serving 
on school committees. The results are presented in Exhibit 8.2. At both 
the eighth and fourth grades, the common activities across countries 
were attending special events (89% and 91 %, respectively) and ensur-
ing that homework was completed (87% and 91%, respectively). Also 
at both grades, expecting parents to volunteer for school projects was 
the next activity schools expected on a relatively frequent basis (71% 
and 82%, respectively), followed by serving on committees (62% and 
68%) and raising funds for the school (57% and 64%).
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TIMSS2003

Grade88SCIENCE Exhibit 8.2:  

Armenia r 94 (2.5) r 57 (4.7) r 73 (4.0) r 92 (2.5) r 87 (3.1)

Australia 96 (1.0) 71 (4.1) 64 (4.4) 98 (1.0) 90 (3.0)

Bahrain 81 (0.2) 29 (0.2) 39 (0.2) 75 (0.2) 14 (0.1)

Belgium (Flemish) 65 (4.4) 18 (3.5) 44 (4.2) 89 (2.5) 7 (2.3)

Botswana 93 (2.6) 99 (1.0) 88 (3.0) 97 (1.4) 88 (3.1)

Bulgaria 93 (2.2) 71 (4.1) 65 (4.1) 84 (3.2) 71 (4.0)

Chile 93 (2.1) 61 (3.6) 86 (2.5) 96 (1.7) 21 (3.4)

Chinese Taipei 99 (0.7) 75 (3.1) 97 (1.5) 98 (1.0) 86 (2.8)

Cyprus 100 (0.0) 97 (0.1) 62 (0.3) 100 (0.0) 53 (0.3)

Egypt 78 (3.4) 37 (4.3) 61 (4.1) 70 (4.1) 55 (3.9)

Estonia 98 (1.1) 27 (4.0) 87 (2.8) 95 (1.9) 86 (3.4)

Ghana 93 (2.5) 93 (2.7) 82 (4.0) 91 (2.7) 84 (3.8)

Hong Kong, SAR 93 (2.5) 81 (3.6) 89 (3.1) 94 (2.5) 47 (4.8)

Hungary 85 (3.1) 53 (4.6) 87 (2.4) 91 (2.2) 48 (4.1)

Indonesia 89 (2.6) 94 (2.3) 72 (3.8) 99 (0.9) 66 (3.7)

Iran, Islamic Rep. of 91 (2.2) 83 (3.0) 82 (3.1) 91 (2.2) 76 (3.6)

Israel 96 (1.8) 46 (3.9) 81 (3.1) 83 (3.5) 68 (4.0)

Italy 97 (1.3) 38 (3.7) 58 (4.1) 97 (1.3) 67 (3.6)

Japan 95 (1.7) 15 (2.7) 81 (3.3) 74 (3.7) 30 (3.9)

Jordan 89 (3.0) 21 (3.5) 42 (4.6) 73 (3.9) 25 (3.5)

Korea, Rep. of 83 (3.5) 36 (4.0) 49 (4.1) 83 (2.9) 82 (2.9)

Latvia 91 (2.7) 55 (4.4) 73 (4.0) 82 (3.7) 84 (3.6)

Lebanon 68 (4.0) 40 (4.2) 42 (4.7) 79 (3.0) 64 (4.5)

Lithuania 99 (0.7) 70 (3.6) 90 (2.6) 92 (2.3) 93 (2.2)

Macedonia, Rep. of 93 (2.2) 68 (4.0) 77 (3.7) 90 (2.8) 98 (1.2)

Malaysia 93 (2.0) 83 (3.5) 87 (2.8) 96 (1.8) 23 (3.5)

Moldova, Rep. of r 74 (4.6) r 79 (3.5) r 61 (4.5) r 64 (4.8) r 75 (4.4)

Morocco s 87 (3.8) s 80 (4.7) s 81 (4.3) s 70 (5.5) s 50 (6.1)

Netherlands 58 (4.8) 9 (2.3) 29 (4.7) 95 (1.8) 43 (5.3)

New Zealand 88 (3.8) 53 (4.0) 67 (4.8) 95 (2.2) 72 (5.5)

Norway 89 (2.4) 12 (2.3) 77 (3.8) 94 (2.1) 92 (2.6)

Palestinian Nat'l Auth. 95 (1.9) 52 (4.1) 62 (4.3) 70 (4.1) 12 (3.0)

Philippines 91 (2.6) 85 (2.7) 86 (3.1) 89 (3.1) 53 (4.5)

Romania 80 (3.8) 80 (3.2) 60 (4.0) 80 (3.7) 49 (3.8)

Russian Federation 94 (1.8) 64 (4.3) 89 (2.1) 84 (2.5) 83 (2.4)

Saudi Arabia 87 (2.1) 13 (3.3) 41 (5.1) 58 (3.9) 44 (5.0)

Scotland s 98 (1.4) s 82 (4.6) s 58 (4.7) s 92 (3.2) s 79 (4.2)

Serbia 96 (1.7) 73 (3.5) 89 (2.6) 87 (3.0) 79 (4.2)

Singapore 88 (0.0) 65 (0.0) 81 (0.0) 98 (0.0) 64 (0.0)

Slovak Republic 83 (3.2) 80 (3.6) 92 (2.2) 95 (2.2) 85 (3.1)

Slovenia 97 (1.4) 49 (5.0) 69 (3.7) 94 (1.9) 60 (4.7)

South Africa 95 (1.5) 91 (2.2) 91 (2.0) 94 (2.1) 100 (0.3)

Sweden 85 (2.7) 9 (2.5) 65 (4.1) 98 (1.1) 63 (4.1)

Tunisia 60 (4.4) 19 (3.2) 32 (3.9) 40 (4.4) 9 (2.4)

United States 98 (0.9) 63 (3.1) 90 (2.1) 98 (1.0) 74 (3.5)

¶ England – – – – – – – – – –

International Avg. 89 (0.4) 57 (0.5) 71 (0.5) 87 (0.4) 62 (0.5)

Benchmarking Participants

Basque Country, Spain 83 (3.5) 36 (5.3) 74 (4.5) 88 (3.4) 89 (3.6)

Indiana State, US 98 (2.2) 63 (7.6) 88 (4.9) 97 (2.3) 86 (5.4)

Ontario Province, Can. 96 (1.9) 86 (3.2) 94 (2.3) 100 (0.0) 74 (4.5)

Quebec Province, Can. 92 (2.9) 70 (4.8) 62 (4.6) 98 (1.0) 66 (4.8)

Countries

Percentages of Students Whose Schools Reported That They Expect Parents to Be Involved in the School-Related Activity

Attend Special Events
(e.g., Science Fair,

Concert, Sporting Events)

Raise Funds for
the School

Volunteer for School
Projects, Programs,

and Trips

Ensure That Their
Child Completes

His/Her Homework

Serve on School
Committees (e.g., Select

School Personnel, Review
School Finances)

Schools' Expectations for Parents' Involvement

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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SCIENCE 
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Armenia r 95 (1.9) r 55 (4.3) r 72 (4.2) r 94 (2.2) r 88 (2.7)

Australia 97 (1.6) 95 (2.2) 91 (2.8) 97 (1.9) 92 (2.6)

Belgium (Flemish) 60 (4.6) 42 (4.6) 84 (3.4) 98 (1.2) 4 (1.5)

Chinese Taipei 100 (0.0) 73 (3.6) 99 (0.6) 100 (0.0) 90 (2.1)

Cyprus 95 (2.2) 90 (3.0) 52 (4.9) 99 (0.8) 77 (4.5)

England – – – – – – – – – –

Hong Kong, SAR 98 (1.2) 79 (4.2) 99 (0.9) 99 (0.8) 52 (4.5)

Hungary 84 (3.0) 60 (4.4) 91 (2.2) 94 (2.2) 50 (3.4)

Iran, Islamic Rep. of 88 (2.2) 88 (2.7) 83 (3.5) 98 (1.2) 75 (4.3)

Italy 100 (0.0) 37 (3.7) 63 (3.6) 97 (1.4) 63 (3.1)

Japan 97 (1.5) 8 (2.5) 94 (1.9) 80 (3.5) 20 (3.4)

Latvia 94 (2.0) 59 (4.5) 78 (3.7) 84 (3.3) 86 (3.1)

Lithuania 100 (0.0) 70 (3.9) 84 (3.4) 94 (1.9) 91 (2.6)

Moldova, Rep. of r 71 (4.1) r 71 (4.5) r 53 (4.5) r 65 (4.4) r 69 (4.1)

Morocco r 81 (3.0) r 68 (4.1) r 67 (3.8) r 69 (4.4) r 56 (4.5)

Netherlands 77 (4.7) 42 (4.5) 96 (1.6) 93 (2.6) 85 (3.5)

New Zealand 97 (1.3) 90 (2.0) 99 (0.7) 97 (1.0) 88 (2.4)

Norway 97 (1.6) 17 (3.4) 89 (3.0) 98 (1.2) 91 (2.7)

Philippines 93 (2.1) 86 (2.7) 83 (3.5) 91 (2.9) 65 (4.1)

Russian Federation 98 (0.9) 64 (4.0) 92 (1.8) 95 (1.8) 83 (3.0)

Scotland 100 (0.0) 98 (1.2) 94 (1.8) 99 (1.0) 85 (3.5)

Singapore 96 (1.6) 75 (3.5) 96 (1.5) 99 (0.7) 57 (4.3)

Slovenia 97 (1.3) 50 (4.8) 69 (3.8) 96 (1.3) 59 (4.8)

Tunisia 73 (3.6) 41 (4.0) 52 (3.7) 53 (3.8) 28 (3.4)

United States 96 (1.4) 85 (2.3) 97 (1.2) 99 (0.7) 82 (3.1)

International Avg. 91 (0.5) 64 (0.7) 82 (0.6) 91 (0.5) 68 (0.7)
Benchmarking Participants

Indiana State, US 97 (2.3) 89 (4.5) 99 (1.2) 100 (0.0) 73 (5.5)

Ontario Province, Can. 96 (2.0) 91 (2.3) 97 (1.9) 100 (0.0) 76 (4.5)

Quebec Province, Can. 96 (1.8) 92 (2.7) 96 (1.7) 100 (0.0) 67 (4.6)

Countries

Percentages of Students Whose Schools Reported That They Expect Parents to Be Involved in the School-Related Activity

Attend Special Events
(e.g., Science Fair,

Concert, Sporting Events)

Raise Funds for
the School

Volunteer for School
Projects, Programs,

and Trips

Ensure That Their
Child Completes

His/Her Homework

Serve on School
Committees (e.g., Select

School Personnel, Review
School Finances)

Schools' Expectations for Parents' Involvement

Background data provided by schools.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students.
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What School Resources Are Available to Support 
Science Learning?

Some school resources are specifi c to science, but many are general 
resources that improve learning opportunities across the curriculum. 
All the available resources, however, can work together to support 
science learning and instruction.

To measure the extent of school resources in each of the par-
ticipating countries, TIMSS created an index of availability of school 
resources for science instruction. As described in Exhibit 8.3, the index 
is based on schools’ average response to fi ve questions about shortages 
that affect general capacity to provide instruction and six questions 
about shortages that affect science instruction in particular. Students 
were placed in the high category if principals reported that shortages, 
both general and for science in particular, had no or little effect on 
instructional capacity. The medium level indicates that one type of 
shortage affects instruction some or a lot, and the low level, that both 
shortages affect it some or a lot.

Since TIMSS results in 1995 and 1999 showed that students in 
schools that reported being generally unaffected by a lack of resources 
had higher average science achievement than those in schools where 
across-the-board shortages affected instructional capacity some or a 
lot, TIMSS 2003 reported information on trends in school resources. 
Exhibit 8.3 shows changes in the percentages of eighth-grade students 
in the high, medium, and low categories for 1995, 1999, and 2003, and 
for the fourth-grade students for 1995 to 2003. At the eighth grade, the 
trend suggests similarity between 1995 and 2003 with a dip in available 
resources in 1999. Consistent with this overall pattern across countries, 
the results at the eighth grade show 13 countries having signifi cantly 
more students in the high category in 2003 than in 1999. At the fourth 
grade, the results for the participating countries were even more posi-
tive. Eleven of the countries showed signifi cant increases in the high 
category and none showed a decrease.
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Exhibit 8.3
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TIMSS2003

Grade88SCIENCE 

Singapore 92 (0.0) 56 (3.9) h 62 (4.8) h 7 (0.0) 40 (4.1) i 37 (4.7) i

Hong Kong, SAR 66 (3.6) 19 (3.3) h 23 (5.4) h 32 (3.6) 73 (3.5) i 72 (5.7) i

Netherlands r 59 (4.7) 37 (6.4) h 50 (7.5) 40 (4.8) 62 (6.4) i 50 (7.5)

Belgium (Flemish) 57 (4.9) 60 (4.5) 52 (5.8) 41 (4.8) 40 (4.5) 48 (5.8)

Israel 55 (4.1) 36 (4.1) h – – 44 (4.1) 59 (4.1) i – –

Australia r 55 (3.8) – – 42 (5.2) h 43 (3.8) – – 52 (5.4)

United States r 49 (3.8) 34 (3.3) h 16 (3.3) h 48 (3.8) 59 (3.2) i 77 (3.5) i

Japan 49 (4.0) 31 (3.8) h 25 (3.4) h 49 (4.0) 64 (4.1) i 67 (3.8) i

Slovenia r 48 (3.8) – – 7 (2.5) h 50 (3.8) – – 74 (4.2) i

New Zealand 45 (4.8) 37 (4.1) 19 (3.3) h 52 (5.1) 62 (4.1) 74 (4.0) i

Sweden 38 (4.0) ' ' 33 (4.8) 60 (3.9) ' ' 57 (5.2)

Scotland 36 (5.3) ' ' – – 62 (5.4) ' ' – –

Lebanon 34 (3.6) ' ' ' ' 58 (3.7) ' ' ' '

Egypt 34 (4.4) ' ' ' ' 49 (4.3) ' ' ' '

Italy 31 (3.4) 22 (3.1) – – 68 (3.5) 71 (3.8) – –

Korea, Rep. of 30 (4.0) 7 (2.2) h 2 (1.2) h 67 (3.9) 76 (3.7) 81 (3.0) i

Hungary 26 (3.9) 24 (3.6) 22 (3.3) 72 (3.9) 69 (3.9) 77 (3.4)

Chinese Taipei 26 (3.9) 5 (2.1) h ' ' 68 (4.0) 78 (3.4) ' '

Estonia 24 (3.6) ' ' ' ' 71 (3.9) ' ' ' '

Norway r 23 (4.0) ' ' 30 (4.0) 72 (4.3) ' ' 66 (4.2)

Chile 19 (2.7) 20 (3.0) ' ' 67 (3.3) 70 (3.3) ' '

Malaysia 18 (3.3) 23 (3.7) ' ' 69 (3.7) 70 (4.1) ' '

Bahrain 18 (0.2) ' ' ' ' 67 (0.2) ' ' ' '

Saudi Arabia 18 (5.6) ' ' ' ' 67 (6.2) ' ' ' '

Jordan 17 (3.6) 5 (1.9) h ' ' 69 (3.9) 58 (4.5) ' '

Cyprus r 16 (0.2) 15 (0.1) h 23 (0.5) i 66 (0.3) 80 (0.2) i 69 (0.6) i

Latvia 13 (3.0) – – – – 77 (4.1) – – – –

Tunisia 13 (2.8) 5 (1.9) h ' ' 71 (3.9) 66 (4.3) ' '

Philippines 12 (2.6) 11 (2.6) ' ' 53 (4.5) 54 (4.1) ' '

Palestinian Nat'l Auth. 12 (3.0) ' ' ' ' 73 (4.0) ' ' ' '

Slovak Republic 11 (2.6) 5 (2.0) 11 (2.5) 71 (4.0) 87 (3.1) i 86 (2.8) i

Ghana 11 (2.9) ' ' ' ' 75 (4.3) ' ' ' '

Lithuania 10 (2.9) 6 (2.1) 2 (1.4) h 80 (3.9) 71 (3.7) 78 (3.7)

Iran, Islamic Rep. of 10 (2.4) 5 (1.9) 2 (1.0) h 67 (3.4) 71 (3.9) 67 (4.9)

Morocco s 10 (3.4) ' ' 63 (6.4) ' '

South Africa 9 (2.0) 7 (1.9) – – 52 (3.5) 45 (4.0) – –

Indonesia 9 (2.5) 21 (3.8) i ' ' 85 (3.1) 67 (4.7) h ' '

Botswana 7 (2.5) ' ' ' ' 77 (3.9) ' ' ' '

Macedonia, Rep. of 6 (1.9) 2 (1.2) ' ' 69 (4.1) 59 (3.7) ' '

Romania 6 (2.1) 2 (1.1) 3 (1.1) 82 (2.9) 72 (3.7) h 73 (3.8)

Armenia 5 (2.0) ' ' ' ' 69 (4.6) ' ' ' '

Serbia 4 (1.9) ' ' ' ' 70 (4.0) ' ' ' '

Russian Federation 3 (1.2) 1 (0.9) 1 (0.0) h 69 (3.7) 46 (4.6) h 46 (4.3) h

Moldova, Rep. of r 3 (1.6) 0 (0.0) h ' ' 73 (4.7) 29 (3.9) h ' '

Bulgaria 3 (1.4) 0 (0.0) h – – 86 (2.6) 65 (4.4) h – –

¶ England s 34 (6.5) 26 (4.2) 24 (4.8) 59 (6.5) 69 (4.5) 72 (5.0)

International Avg. 26 (0.5) 19 (0.6) h 22 (0.9) h 63 (0.6) 63 (0.7) 66 (1.0) i

Benchmarking Participants
Basque Country, Spain 61 (4.9) ' ' ' ' 38 (4.9) ' ' ' '

Indiana State, US 43 (6.5) 39 (7.9) ' ' 53 (6.9) 58 (7.8) ' '

Ontario Province, Can. 25 (4.2) 17 (3.3) 15 (3.8) 67 (4.7) 74 (4.2) 80 (4.1) i

Quebec Province, Can. r 56 (4.4) 57 (6.1) 41 (6.5) 41 (4.4) 43 (6.1) 59 (6.5) i

2003
Percent of
Students

2003
Percent of
Students

1999
Percent of
Students

Index of Availability of
School Resources for
Science Instruction

Index based on principals'
average response to five
questions about shortages
that affect general capacity
to provide instruction:
instructional materials
(e.g., textbook); budget for
supplies (e.g., paper,
pencils); school buildings
and grounds;
heating/cooling and
lighting systems; and
instructional space (e.g.,
classrooms); and the
average response to six
questions about shortages
that affect science
instruction: science
laboratory equipment and
materials; computers for
science instruction;
computer software for
science instruction;
calculators for science
instruction; library
materials relevant to
science instruction; and
audio-visual resources for
science instruction.
Average is computed based
on a 4-point scale: 1 = none;
2 = a little; 3 = some;
4 = a lot. High level
indicates that both
shortages are on average
lower than 2. Low level
indicates that both
shortages are on average
greater than or equal to 3.
Medium level includes all
other possible
combinations of responses.

1995
Percent of
Students

Countries

High ASRSI Medium ASRSI

1999
Percent of
Students

1995
Percent of
Students

2003 significantly
higher

h

2003 significantly
lower

i

– – – –

r

Exhibit 8.3:  Trends in Index of Availability of School Resources for Science Instruction (ASRSI)

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia, Latvia, 
Morocco, and Slovenia, and 1995 data are not shown for Israel, Italy, Latvia, and South Africa. Korea 
tested later in 2003 than in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania 
tested later in 1999 than in 2003 and 1995.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. 

A diamond (') indicates the country did not participate in the assessment.
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Grade
SCIENCE 
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Singapore 1 (0.0) 4 (1.4) 1 (0.8)

Hong Kong, SAR 2 (1.3) 8 (2.3) i 5 (2.6)

Netherlands r 1 (1.0) 1 (0.8) 0 (0.0)

Belgium (Flemish) 2 (1.2) 0 (0.0) 1 (0.8)

Israel 1 (0.9) 5 (1.7) – –

Australia r 2 (1.3) – – 6 (2.3)

United States r 3 (1.2) 6 (2.4) 7 (0.9) i

Japan 2 (1.0) 5 (1.9) 8 (2.5) i

Slovenia r 2 (1.3) – – 19 (3.6) i

New Zealand 3 (1.7) 1 (1.0) 7 (2.4)

Sweden 1 (1.0) ' ' 10 (3.3) i

Scotland 2 (1.3) ' ' – –

Lebanon 8 (2.1) ' ' ' '

Egypt 17 (3.2) ' ' ' '

Italy 1 (0.9) 7 (2.0) i – –

Korea, Rep. of 2 (1.0) 17 (3.2) i 17 (2.9) i

Hungary 1 (1.0) 7 (2.3) i 1 (1.0)

Chinese Taipei 6 (1.9) 17 (2.9) i ' '

Estonia 4 (1.8) ' ' ' '

Norway r 5 (1.9) ' ' 4 (1.8)

Chile 14 (2.4) 10 (2.2) ' '

Malaysia 13 (2.7) 7 (2.0) ' '

Bahrain 15 (0.2) ' ' ' '

Saudi Arabia 15 (2.9) ' ' ' '

Jordan 14 (2.8) 38 (4.4) i ' '

Cyprus r 18 (0.3) 5 (0.2) h 8 (0.4) h

Latvia 10 (3.2) – – – –

Tunisia 16 (2.9) 30 (3.8) i ' '

Philippines 35 (4.0) 35 (4.0) ' '

Palestinian Nat'l Auth. 15 (3.3) ' ' ' '

Slovak Republic 17 (3.1) 8 (2.4) h 3 (1.6) h

Ghana 14 (3.3) ' ' ' '

Lithuania 9 (2.7) 23 (3.6) i 20 (3.5) i

Iran, Islamic Rep. of 23 (3.1) 23 (3.6) 31 (4.9)

Morocco s 28 (5.9) ' '

South Africa 39 (3.5) 48 (4.1) – –

Indonesia 6 (2.1) 12 (3.1) ' '

Botswana 15 (3.2) ' ' ' '

Macedonia, Rep. of 25 (3.9) 39 (3.9) i ' '

Romania 12 (2.6) 27 (3.5) i 24 (3.9) i

Armenia 26 (4.5) ' ' ' '

Serbia 26 (3.7) ' ' ' '

Russian Federation 27 (3.8) 53 (4.6) i 54 (4.4) i

Moldova, Rep. of r 23 (4.5) 71 (3.9) i ' '

Bulgaria 11 (2.7) 35 (4.4) i – –

¶ England s 7 (3.3) 5 (2.1) 5 (1.7)

International Avg. 12 (0.4) 20 (0.6) i 12 (0.6)

Benchmarking Participants
Basque Country, Spain 0 (0.5) ' ' ' '

Indiana State, US 4 (2.6) 3 (2.3) ' '

Ontario Province, Can. 8 (2.6) 9 (2.6) 5 (1.7)

Quebec Province, Can. r 3 (1.7) 0 (0.0) 0 (0.0)

1999
Percent of
Students

1995
Percent of
Students

Countries 2003
Percent of
Students

Low ASRSI

– –

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia, Latvia, 
Morocco, and Slovenia, and 1995 data are not shown for Israel, Italy, Latvia, and South Africa. Korea 
tested later in 2003 than in 1999 and 1995, at the beginning of the next school year. Similarly, Lithuania 
tested later in 1999 than in 2003 and 1995.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. 

A diamond (') indicates the country did not participate in the assessment.

88Trends in Index of Availability of School Resources for Science Instruction (ASRSI)Exhibit 8.3: 
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Grade
SCIENCE 

Singapore 85 (2.8) 47 (4.1) h 15 (2.8) 53 (4.1) i 1 (0.5) 0 (0.0)

Scotland 51 (4.7) – – 47 (4.9) – – 1 (1.1) – –

Slovenia r 49 (4.1) 7 (2.6) h 49 (4.3) 73 (4.6) i 2 (1.4) 21 (4.2) i

Japan 48 (3.8) 25 (3.6) h 49 (3.9) 70 (3.8) i 3 (1.3) 5 (2.0)

England r 45 (4.9) 26 (4.5) h 55 (4.9) 66 (4.6) 0 (0.0) 8 (2.9) i

New Zealand 40 (3.3) 20 (3.8) h 59 (3.3) 72 (4.3) i 1 (0.8) 7 (2.5) i

Australia 38 (3.9) 24 (4.6) h 59 (4.0) 74 (4.5) i 3 (1.3) 2 (1.2)

United States r 36 (3.4) 24 (3.2) h 57 (3.5) 72 (2.7) i 6 (1.7) 4 (1.5)

Belgium (Flemish) 36 (3.9) ' ' 62 (4.2) ' ' 3 (1.4) ' '

Hong Kong, SAR 35 (4.5) 21 (4.3) h 65 (4.5) 75 (4.5) 0 (0.0) 3 (1.6)

Hungary 34 (4.0) 22 (3.7) h 66 (4.0) 76 (3.8) 1 (0.5) 2 (1.1)

Netherlands 29 (4.3) 28 (4.5) 67 (4.1) 69 (4.8) 3 (1.7) 3 (1.6)

Norway r 27 (4.3) 16 (3.2) h 66 (4.6) 82 (3.4) i 7 (2.2) 1 (1.1) h

Italy 25 (3.3) – – 72 (3.5) – – 3 (1.3) – –

Latvia 21 (3.9) – – 73 (4.6) – – 7 (2.5) – –

Chinese Taipei 20 (3.1) ' ' 75 (3.5) ' ' 5 (1.6) ' '

Cyprus r 14 (3.0) 15 (3.3) 70 (4.8) 83 (3.4) i 16 (4.0) 3 (1.2) h

Iran, Islamic Rep. of 12 (3.4) 4 (1.9) h 65 (5.2) 68 (4.6) 23 (4.5) 27 (4.5)

Philippines 11 (3.0) ' ' 66 (4.6) ' ' 23 (4.0) ' '

Lithuania 11 (2.2) ' ' 78 (3.2) ' ' 11 (2.8) ' '

Tunisia 7 (2.2) ' ' 69 (3.9) ' ' 24 (3.8) ' '

Morocco 7 (2.7) ' ' 54 (4.8) ' ' 40 (4.3) ' '

Armenia 6 (2.7) ' ' 70 (4.6) ' ' 24 (4.3) ' '

Russian Federation 4 (1.4) ' ' 73 (3.2) ' ' 23 (3.1) ' '

Moldova, Rep. of 2 (1.2) ' ' 75 (4.8) ' ' 23 (4.6) ' '

International Avg. 28 (0.7) 22 (1.0) h 62 (0.8) 72 (1.1) i 11 (0.6) 7 (0.6) h

Benchmarking Participants
Indiana State, US 40 (6.7) ' ' 60 (6.7) ' ' 0 (0.0) ' '

Ontario Province, Can. 25 (4.6) 13 (3.5) 66 (4.9) 83 (4.0) i 9 (3.0) 4 (1.9)

Quebec Province, Can. 36 (4.5) 48 (10.3) 62 (4.2) 52 (10.3) 3 (1.3) 0 (0.0) h

Countries

High ASRMI Medium ASRMI Low ASRMI

1995
Percent of
Students

1995
Percent of
Students

2003
Percent of
Students

1995
Percent of
Students

2003
Percent of
Students

2003
Percent of
Students

2003 significantly
higher

h

2003 significantly
lower

i

Background data provided by schools.

Trend notes: Because of differences between 1995 and 2003 in population coverage, 1995 data are not 
shown for Italy and Latvia. 1995 data for New Zealand in this exhibit include students in English medium 
instruction only (>98% of the estimated population).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students. 

A diamond (') indicates the country did not participate in the assessment.

44Trends in Index of Availability of School Resources for Science Instruction (ASRSI)Exhibit 8.3:  
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What Are the Perceptions of School Climate?

The school environment establishes the climate for learning. To 
measure the extent to which schools offer a positive school climate, 
TIMSS created two new indices in 2003 – one measuring the views of 
principals and the other the views of teachers. The results for the Index 
of Principals’ Perception of School Climate are presented in Exhibit 8.4. 
On a scale from very high to very low, the index was based on princi-
pals’ characterizations of the following: 

• teachers’ job satisfaction; 

• teachers’ understanding of the school’s curricular goals;

• teachers’ degree of success in implementing the school’s curricula;

• teachers’ expectations for students’ achievement;

• parental support for student’s achievement;

• parental involvement in schools’ activities;

• students’ regard for school property;

• students’ desire to do well in school.

Students in the high category attended schools where the prin-
cipals averaged high or very high reports for each aspect of school 
climate. Students whose principals characterized school climate as 
medium were placed in the medium category, and whose principals 
characterized the school climate as low or very low were placed in the 
low category.

At both grades, internationally, on average, two-thirds of the 
students were in the medium category. At the eighth grade, 15 percent 
were in the high category, and 18 percent were in the low category. 
Morocco, Tunisia, and Botswana had from 59 to 69 percent of their 
students in the low category. At the fourth grade, 23 percent were in 
the high category, and 11 percent in the low category. In both grades, 
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TIMSS2003

Grade88SCIENCE Exhibit 8.4:  

United States 43 (3.2) 560 (4.7) 49 (3.3) 512 (5.1) 8 (1.9) 492 (6.4)

Scotland 42 (4.3) 539 (6.7) 52 (4.7) 505 (7.1) 6 (2.6) 473 (30.2)

Chinese Taipei 37 (3.8) 582 (5.1) 60 (4.0) 566 (4.0) 3 (1.0) 532 (27.2)

Philippines 35 (4.1) 397 (9.1) 59 (4.1) 368 (8.2) 6 (2.2) 365 (20.4)

New Zealand 34 (4.7) 547 (7.8) 58 (4.7) 509 (7.5) 8 (3.2) 504 (11.7)

Australia 31 (4.3) 541 (7.0) 61 (4.8) 529 (5.3) 8 (2.7) 476 (19.9)

Singapore 30 (0.0) 628 (6.0) 65 (0.0) 559 (6.4) 5 (0.0) 520 (22.1)

Japan 29 (3.4) 563 (3.8) 69 (3.4) 548 (2.1) 3 (1.3) 533 (4.8)

Israel 28 (4.0) 506 (6.6) 69 (4.1) 484 (4.2) 2 (1.0) ~ ~

Egypt 26 (3.3) 430 (7.8) 62 (4.2) 418 (5.1) 12 (3.0) 415 (13.0)

Sweden 21 (3.2) 536 (4.9) 72 (3.8) 523 (3.7) 7 (2.2) 516 (12.4)

Cyprus 20 (0.2) 460 (4.3) 76 (0.2) 435 (2.2) 4 (0.1) 456 (6.1)

Indonesia 19 (3.2) 433 (11.8) 71 (3.8) 421 (4.7) 11 (2.8) 391 (17.0)

Jordan 18 (3.2) 502 (9.7) 71 (4.2) 472 (4.4) 11 (2.7) 452 (11.9)

Lebanon 18 (3.5) 421 (10.6) 63 (4.6) 402 (6.3) 19 (2.9) 347 (8.9)

Malaysia 17 (3.3) 535 (10.0) 70 (4.1) 507 (4.5) 13 (3.1) 499 (9.2)

Korea, Rep. of 16 (3.3) 573 (4.7) 68 (3.8) 558 (2.2) 15 (3.0) 549 (3.4)

Belgium (Flemish) 16 (2.7) 539 (6.5) 74 (3.8) 518 (3.5) 10 (2.6) 463 (19.3)

Chile 14 (2.8) 436 (10.9) 67 (3.6) 414 (3.8) 19 (3.2) 395 (5.6)

Palestinian Nat'l Auth. 14 (3.1) 456 (10.5) 77 (3.5) 434 (4.1) 8 (2.5) 410 (10.4)

Saudi Arabia 14 (4.5) 380 (11.5) 68 (5.1) 400 (3.8) 18 (3.8) 402 (8.4)

Macedonia, Rep. of 14 (3.0) 481 (13.0) 74 (3.7) 449 (4.4) 12 (2.8) 426 (16.2)

Ghana 13 (3.4) 296 (25.0) 68 (4.4) 248 (7.2) 18 (3.3) 237 (12.5)

Norway 13 (2.6) 509 (4.3) 82 (3.4) 492 (2.2) 5 (2.2) 494 (21.8)

Italy 12 (2.7) 511 (8.3) 75 (3.6) 491 (3.7) 13 (2.3) 470 (8.5)

Hong Kong, SAR 12 (2.7) 576 (11.1) 70 (4.1) 556 (3.4) 18 (3.4) 533 (9.7)

Bahrain 11 (0.1) 453 (2.9) 74 (0.2) 436 (2.2) 15 (0.2) 429 (5.4)

Iran, Islamic Rep. of 10 (2.2) 488 (8.6) 69 (3.7) 453 (2.9) 21 (3.0) 437 (4.8)

Slovenia 9 (2.2) 525 (4.9) 83 (2.8) 521 (2.1) 8 (2.4) 513 (8.0)

Lithuania 8 (2.4) 533 (12.2) 88 (3.0) 519 (2.3) 4 (1.9) 509 (7.6)

Romania 7 (2.2) 526 (13.7) 69 (4.1) 475 (5.5) 24 (3.7) 439 (8.8)

South Africa 7 (2.1) 330 (49.4) 45 (4.1) 256 (13.3) 48 (3.9) 220 (7.4)

Hungary 7 (2.1) 574 (12.3) 84 (3.3) 542 (3.4) 10 (2.6) 531 (11.5)

Netherlands 5 (2.1) 572 (10.5) 81 (3.7) 538 (3.4) 13 (3.2) 510 (13.9)

Bulgaria 4 (1.4) 507 (12.8) 72 (3.4) 483 (6.6) 23 (3.1) 466 (9.5)

Morocco 3 (1.7) 393 (17.5) 37 (5.6) 399 (6.0) 59 (5.7) 395 (3.9)

Slovak Republic 3 (1.6) 588 (24.2) 78 (3.9) 519 (2.8) 19 (3.9) 495 (6.9)

Serbia 3 (1.4) 494 (25.3) 71 (4.1) 466 (3.3) 26 (3.8) 469 (4.7)

Armenia 3 (1.5) 486 (39.8) 79 (4.1) 462 (4.1) 18 (4.0) 439 (7.6)

Estonia 1 (1.1) ~ ~ 79 (3.1) 553 (3.2) 20 (2.9) 547 (4.2)

Tunisia 1 (1.0) ~ ~ 30 (3.7) 412 (3.6) 69 (3.7) 399 (2.5)

Botswana 1 (1.0) ~ ~ 31 (4.2) 366 (6.1) 68 (4.3) 358 (3.1)

Moldova, Rep. of 1 (0.0) ~ ~ 50 (5.1) 481 (4.1) 49 (5.1) 465 (7.0)

Russian Federation 1 (0.5) ~ ~ 70 (2.9) 516 (4.5) 29 (2.9) 507 (5.3)

Latvia 0 (0.0) ~ ~ 84 (3.8) 514 (3.0) 16 (3.8) 508 (6.4)

¶ England 33 (5.8) 568 (11.0) 63 (6.2) 539 (8.2) 5 (3.1) 503 (11.9)

International Avg. 15 (0.4) 499 (2.4) 67 (0.6) 473 (0.8) 18 (0.4) 455 (1.9)

Benchmarking Participants

Basque Country, Spain 12 (3.3) 498 (9.0) 79 (3.8) 490 (2.9) 9 (2.4) 470 (7.4)

Indiana State, US 29 (6.4) 554 (7.7) 67 (6.7) 527 (5.0) 5 (2.2) 458 (13.4)

Ontario Province, Can. 42 (4.3) 543 (3.2) 52 (4.7) 525 (3.6) 5 (2.1) 534 (10.7)

Quebec Province, Can. 14 (2.2) 562 (7.2) 78 (3.1) 529 (3.7) 8 (2.2) 512 (9.6)

Countries

High
PPSC

Medium
PPSC

Low
PPSCIndex of Principals'

Perception of School
Climate

Index based on principals’
responses to eight questions
about their schools: teachers'
job satisfaction; teachers'
understanding of the school's
curricular goals; teachers'
degree of success in
implementing the school's
curriculum; teachers'
expectations for student
achievement; parental
support for student
achievement; parental
involvement in school
activities; students' regard for
school property; and
students' desire to do well in
school. Average is computed
based on a 5-point scale:
1 =very high; 2 = high;
3 = medium; 4 = low; 5 = very
low. High level indicates
average is less than or equal
to 2. Medium level indicates
that average is greater than 2
and less or equal to 3. Low
level indicates average is
greater than 3.

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

s

s

r

r

s

Index of Principals' Perception of School Climate (PPSC)

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.
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Chinese Taipei 57 (3.8) 556 (2.3) 41 (3.8) 547 (3.1) 2 (0.9) ~ ~

Scotland 51 (5.0) 513 (4.2) 45 (4.9) 497 (4.5) 4 (1.8) 451 (14.3)

New Zealand 48 (3.3) 543 (3.1) 48 (3.3) 505 (4.6) 4 (1.5) 477 (14.4)

United States 48 (3.5) 564 (3.4) 45 (3.5) 521 (4.1) 7 (1.6) 475 (9.0)

Australia 38 (4.6) 538 (4.5) 55 (5.1) 514 (4.4) 7 (3.6) 468 (36.6)

England 34 (4.7) 556 (7.3) 64 (4.9) 533 (5.9) 2 (1.3) ~ ~

Singapore 32 (4.1) 583 (7.7) 63 (4.1) 558 (7.0) 5 (1.6) 519 (15.1)

Hong Kong, SAR 30 (4.6) 551 (5.2) 65 (4.8) 540 (3.4) 5 (2.1) 529 (5.8)

Cyprus 28 (4.0) 483 (5.6) 66 (4.3) 480 (2.8) 6 (2.3) 479 (5.1)

Philippines 27 (3.9) 359 (17.7) 66 (4.2) 312 (8.5) 7 (2.2) 306 (26.1)

Norway 26 (3.9) 472 (4.6) 72 (4.0) 464 (3.0) 2 (1.0) ~ ~

Lithuania 25 (3.5) 517 (5.3) 72 (3.7) 510 (2.9) 3 (1.4) 489 (9.9)

Iran, Islamic Rep. of 25 (4.0) 438 (10.8) 67 (4.3) 411 (4.9) 8 (2.6) 366 (13.2)

Belgium (Flemish) 21 (3.3) 527 (3.0) 77 (3.2) 518 (1.9) 3 (1.4) 479 (32.8)

Netherlands 20 (3.8) 528 (3.7) 79 (4.0) 526 (2.5) 2 (1.2) ~ ~

Japan 18 (3.1) 554 (3.7) 77 (3.3) 542 (1.8) 5 (1.8) 526 (6.4)

Italy 15 (2.8) 525 (9.0) 76 (3.4) 515 (4.4) 10 (2.4) 507 (12.7)

Tunisia 9 (2.4) 367 (19.2) 49 (3.9) 331 (7.8) 42 (3.9) 281 (8.2)

Slovenia 8 (2.1) 499 (4.3) 85 (2.7) 492 (3.0) 7 (2.0) 469 (7.0)

Hungary 8 (2.2) 559 (8.6) 85 (3.0) 526 (3.4) 7 (2.3) 532 (16.7)

Latvia 6 (2.2) 543 (11.6) 83 (3.6) 532 (3.1) 11 (2.9) 521 (7.9)

Russian Federation 4 (1.3) 545 (19.4) 84 (2.6) 526 (5.7) 12 (2.4) 524 (12.5)

Morocco 3 (1.4) 399 (11.6) 41 (4.7) 299 (9.0) 57 (4.7) 308 (9.9)

Armenia 2 (1.3) ~ ~ 80 (3.7) 439 (4.9) 18 (3.5) 408 (12.4)

Moldova, Rep. of 0 (0.0) ~ ~ 55 (5.0) 503 (6.3) 45 (5.0) 485 (8.8)

International Avg. 23 (0.7) 510 (2.0) 66 (0.8) 486 (1.1) 11 (0.5) 457 (3.5)

Benchmarking Participants

Indiana State, US 55 (7.2) 568 (5.3) 42 (7.1) 539 (6.1) 3 (0.3) 480 (5.7)

Ontario Province, Can. 43 (4.5) 557 (6.2) 52 (4.6) 530 (4.1) 5 (2.4) 519 (12.6)

Quebec Province, Can. 25 (3.6) 510 (3.6) 70 (3.9) 498 (2.9) 5 (2.1) 483 (8.7)

High
PPSC

Medium
PPSC

Low
PPSC

Average
Achievement

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

r

r

r

r

Index of Principals' Perception of School Climate (PPSC)

Background data provided by schools.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students.
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Grade88SCIENCE Exhibit 8.5:  

Philippines 32 (4.5) 402 (10.4) 59 (4.9) 372 (7.7) 9 (1.9) 358 (11.1)

Israel 25 (3.0) 514 (7.1) 61 (3.6) 487 (3.8) 14 (2.4) 452 (8.1)

United States 24 (2.6) 564 (5.5) 52 (3.0) 531 (4.0) 24 (2.6) 499 (5.8)

New Zealand 22 (4.3) 534 (6.6) 60 (5.3) 523 (6.6) 18 (4.1) 503 (12.0)

Lebanon 20 (2.8) 415 (7.3) 55 (3.6) 402 (6.3) 25 (3.2) 360 (7.6)

Egypt 20 (3.0) 441 (8.7) 60 (4.1) 419 (4.4) 20 (3.2) 406 (11.5)

Chinese Taipei 19 (3.5) 587 (8.0) 66 (4.2) 569 (4.0) 15 (3.1) 551 (6.7)

Malaysia 15 (3.1) 531 (11.9) 71 (4.0) 510 (4.3) 14 (3.3) 494 (8.4)

Indonesia 15 (1.8) 450 (8.7) 69 (3.1) 419 (4.9) 16 (2.6) 413 (8.6)

Ghana 14 (3.3) 307 (21.5) 61 (4.6) 247 (7.5) 25 (4.0) 241 (10.2)

Australia r 13 (2.1) 559 (7.2) 57 (3.9) 534 (5.5) 30 (3.9) 499 (6.6)

Macedonia, Rep. of 13 (2.0) 453 (11.0) 70 (2.6) 455 (4.1) 16 (2.0) 427 (9.1)

Scotland s 12 (1.8) 536 (10.0) 60 (3.0) 522 (4.9) 28 (2.9) 493 (6.8)

South Africa 12 (2.3) 317 (33.7) 44 (4.1) 244 (12.4) 44 (4.2) 226 (8.6)

Cyprus 12 (0.7) 453 (3.5) 59 (1.0) 439 (2.4) 29 (1.1) 437 (3.0)

Bahrain 11 (2.1) 459 (4.8) 50 (3.5) 440 (2.6) 39 (3.5) 430 (3.0)

Armenia r 11 (1.5) 475 (9.2) 65 (2.1) 464 (3.8) 24 (2.2) 455 (5.1)

Romania 10 (1.6) 507 (8.2) 61 (2.7) 472 (5.6) 29 (2.8) 452 (6.1)

Palestinian Nat'l Auth. 10 (2.8) 452 (11.3) 67 (3.9) 435 (4.0) 23 (3.6) 428 (7.8)

Chile 10 (1.7) 448 (10.7) 53 (3.5) 420 (4.1) 37 (3.4) 393 (4.3)

Iran, Islamic Rep. of 9 (2.3) 489 (8.3) 43 (4.0) 456 (4.5) 48 (3.8) 445 (3.0)

Singapore 9 (1.5) 625 (16.2) 71 (2.6) 583 (5.3) 20 (2.0) 542 (9.4)

Japan 9 (2.2) 573 (13.4) 62 (4.0) 554 (2.7) 30 (3.7) 542 (3.2)

Serbia 7 (1.1) 468 (6.8) 63 (2.1) 470 (3.0) 30 (2.2) 461 (3.8)

Norway 7 (2.1) 501 (13.1) 85 (3.1) 494 (2.2) 8 (2.2) 486 (6.7)

Jordan 7 (2.0) 513 (13.2) 54 (4.3) 481 (4.9) 39 (3.9) 460 (6.9)

Belgium (Flemish) 7 (1.5) 551 (8.1) 68 (3.0) 525 (3.0) 25 (2.8) 482 (8.2)

Hong Kong, SAR 7 (2.3) 589 (15.0) 66 (4.7) 561 (4.1) 28 (4.5) 537 (7.4)

Lithuania 6 (1.1) 527 (7.0) 84 (1.7) 520 (2.2) 10 (1.4) 505 (4.0)

Sweden 6 (1.7) 540 (4.8) 65 (3.2) 529 (3.1) 29 (2.8) 513 (4.7)

Tunisia 6 (2.0) 408 (9.3) 54 (4.2) 404 (2.8) 40 (3.8) 401 (3.0)

Korea, Rep. of r 6 (1.6) 560 (6.0) 70 (3.1) 561 (2.3) 25 (3.0) 556 (4.2)

Saudi Arabia 5 (1.7) 395 (13.9) 52 (5.9) 406 (5.0) 43 (5.9) 387 (6.0)

Hungary 5 (1.0) 570 (9.5) 79 (2.1) 545 (2.7) 17 (2.0) 518 (5.4)

Slovenia 4 (1.3) 540 (9.4) 77 (2.8) 520 (2.0) 19 (2.6) 523 (3.0)

Italy 4 (1.8) 499 (33.3) 49 (4.2) 497 (4.3) 48 (3.9) 484 (4.4)

Bulgaria r 4 (1.2) 487 (17.3) 54 (3.0) 486 (5.4) 43 (3.2) 469 (6.4)

Slovak Republic 2 (1.2) ~ ~ 58 (3.0) 519 (3.4) 40 (3.1) 509 (3.7)

Morocco 1 (1.1) ~ ~ 30 (4.9) 407 (7.0) 68 (5.1) 396 (3.6)

Latvia 1 (0.6) ~ ~ 68 (3.2) 515 (3.1) 31 (3.2) 508 (4.0)

Russian Federation 1 (0.6) ~ ~ 52 (2.5) 521 (3.8) 47 (2.6) 504 (4.4)

Moldova, Rep. of 1 (0.4) ~ ~ 46 (2.9) 476 (4.2) 53 (2.9) 467 (4.9)

Botswana 1 (1.0) ~ ~ 31 (4.2) 373 (4.9) 68 (4.3) 357 (3.3)

Netherlands r 1 (0.7) ~ ~ 60 (3.1) 546 (4.3) 39 (3.0) 521 (4.9)

Estonia 1 (0.3) ~ ~ 61 (3.0) 556 (2.6) 38 (3.0) 547 (3.6)

¶ England s 12 (2.2) 606 (14.6) 70 (4.5) 546 (7.9) 19 (4.3) 537 (10.4)

International Avg. 10 (0.3) 496 (2.1) 60 (0.5) 477 (0.8) 30 (0.5) 460 (1.1)

Benchmarking Participants
Basque Country, Spain 6 (2.6) 507 (7.1) 68 (4.8) 491 (3.0) 26 (4.2) 481 (5.7)

Indiana State, US 19 (4.1) 557 (12.3) 56 (6.5) 531 (5.1) 24 (5.8) 509 (10.6)

Ontario Province, Can. 19 (3.8) 540 (4.4) 62 (4.6) 535 (3.2) 20 (4.1) 525 (6.8)

Quebec Province, Can. 8 (2.8) 562 (8.2) 66 (4.4) 534 (4.3) 25 (3.4) 518 (4.2)

Average
Achievement

Countries

High
TPSC

Medium
TPSC

Low
TPSCIndex of Teachers'

Perception of School
Climate

Index based on teachers’
responses to eight questions
about their schools: teachers'
job satisfaction; teachers'
understanding of the school's
curricular goals; teachers'
degree of success in
implementing the school's
curriculum; teachers'
expectations for student
achievement; parental
support for student
achievement; parental
involvement in school
activities; students' regard for
school property; and
students' desire to do well in
school. Average is computed
based on a 5-point scale:
1 = very high; 2 = high;
3 = medium; 4 = low; 5 = very
low. High level indicates
average is less than or equal
to 2. Medium level indicates
that average is greater than 2
and less or equal to 3. Low
level indicates average is
greater than 3.

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

Index of Science Teachers' Perception of School Climate (TPSC)

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data 
are available for at least 50 but less than 70% of the students.
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United States 42 (2.8) 557 (3.3) 47 (2.8) 531 (3.4) 12 (1.5) 486 (6.5)

Scotland r 41 (5.1) 518 (4.9) 58 (5.0) 500 (4.2) 2 (1.1) ~ ~

New Zealand 37 (2.9) 533 (5.1) 57 (3.1) 516 (3.5) 5 (1.2) 461 (9.5)

Philippines 34 (4.5) 359 (22.3) 57 (4.7) 320 (10.5) 9 (2.8) 306 (20.4)

Lithuania 34 (3.4) 517 (4.1) 65 (3.4) 508 (2.9) 0 (0.0) ~ ~

Chinese Taipei 34 (4.4) 557 (3.1) 63 (4.6) 550 (2.5) 3 (1.3) 539 (23.4)

Australia 31 (3.6) 532 (7.3) 59 (3.7) 526 (3.3) 11 (2.5) 466 (25.7)

England r 29 (4.4) 552 (6.6) 63 (4.9) 533 (5.2) 8 (2.4) 539 (15.4)

Iran, Islamic Rep. of 25 (4.0) 437 (10.0) 60 (4.6) 408 (5.7) 15 (3.5) 402 (8.6)

Cyprus 23 (3.4) 486 (5.0) 68 (3.8) 481 (2.7) 9 (2.1) 460 (6.6)

Singapore 20 (3.5) 596 (9.5) 71 (3.9) 558 (6.5) 9 (2.1) 534 (20.7)

Belgium (Flemish) 19 (2.6) 518 (3.6) 75 (3.2) 521 (1.7) 6 (1.9) 490 (13.4)

Norway 18 (3.6) 477 (5.9) 76 (3.7) 464 (3.2) 6 (1.9) 459 (10.7)

Armenia s 18 (4.0) 452 (12.1) 60 (5.6) 451 (7.8) 23 (5.5) 431 (11.4)

Slovenia 16 (3.6) 490 (7.0) 80 (4.0) 491 (3.2) 4 (1.8) 490 (2.1)

Hungary 15 (2.8) 535 (7.9) 79 (3.2) 531 (3.1) 7 (2.1) 492 (15.8)

Japan 13 (2.8) 557 (4.6) 75 (3.5) 543 (1.8) 12 (2.8) 532 (3.3)

Hong Kong, SAR 11 (2.8) 555 (6.9) 76 (4.2) 540 (3.4) 13 (3.3) 544 (7.6)

Italy 8 (2.2) 522 (13.4) 73 (3.3) 520 (4.4) 19 (2.7) 495 (8.5)

Netherlands 8 (2.6) 538 (5.1) 84 (3.6) 527 (2.4) 8 (2.5) 504 (8.6)

Morocco s 6 (2.3) 377 (31.1) 28 (5.1) 303 (15.2) 66 (5.1) 302 (8.1)

Tunisia r 6 (2.2) 367 (17.4) 58 (3.8) 325 (8.5) 36 (3.7) 287 (10.8)

Russian Federation 5 (1.8) 562 (18.4) 80 (3.4) 528 (5.6) 15 (3.1) 504 (9.1)

Latvia 5 (2.0) 547 (7.3) 87 (2.8) 532 (2.9) 8 (2.0) 514 (10.4)

Moldova, Rep. of 2 (0.7) ~ ~ 63 (4.1) 497 (6.9) 35 (4.1) 494 (6.3)

International Avg. 20 (0.7) 506 (2.4) 66 (0.8) 488 (1.2) 14 (0.6) 467 (2.7)

Benchmarking Participants
Indiana State, US 35 (5.5) 571 (6.2) 59 (4.9) 544 (4.1) 7 (2.8) 542 (23.9)

Ontario Province, Can. 36 (4.1) 555 (7.7) 55 (4.4) 534 (3.2) 9 (3.2) 518 (14.6)

Quebec Province, Can. 14 (2.7) 516 (6.8) 73 (3.8) 499 (3.0) 13 (3.1) 493 (6.0)

Low
TPSC

Percent of
Students

Average
Achievement

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

High
TPSC

Medium
TPSC

Index of Science Teachers' Perception of School Climate (TPSC)

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffcient data to report achievement.

An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data 
are available for at least 50 but less than 70% of the students.
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there was a strong positive relationship between the principals’ percep-
tion of school climate and average science achievement. 

The Index of Science Teachers’ Perception of School Climate 
is presented in Exhibit 8.5. It is based on the teachers’ characteriza-
tions of the same aspects of school climate as were characterized by 
the principals (see list above). As can be seen from the results, fourth-
grade teachers were in considerable agreement with principals, also 
placing two-thirds of the fourth-grade students in the medium category. 
According to their teachers, internationally, on average, 20 percent of 
the students attended schools in the high category and 14 percent 
attended schools in the low category. At the eighth grade, teachers had 
a somewhat more gloomy view of the climate in schools than did the 
principals. According to their teachers, on average, only 10 percent of 
the eighth-grade students were attending schools in the high category. 
Sixty percent were attending schools in the medium category and 30 
percent in the low category. Similar to the results for the principals, at 
both grades, there was a positive relationship between higher reports 
from teachers and higher average science achievement. 
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How Serious Are School Attendance Problems?

In some countries, schools are confronted with high rates of absen-
teeism, which can infl uence instructional continuity and reduce the 
time for learning. In general, research has shown that greater truancy 
is related to less serious attitudes towards school and lower academic 
achievement. To examine this issue, TIMSS developed an index of 
good school and class attendance based on schools’ responses to three 
questions about the seriousness of students’ absenteeism, arriving late 
at school, and skipping class. The high index level indicates schools 
reported that all three behaviors are not a problem. The low level indi-
cates that two or more are a serious problem, or two are minor prob-
lems and the third a serious problem. The medium category includes 
all other possible combinations of responses.

The results of the index for TIMSS 2003 are presented in Exhibit 
8.6, which also contains trends between 1999 and 2003 at the eighth 
grade. At the eighth grade, the results show very little change, on 
average, in attendance problems. Considering the two assessments, 
the high category did show a small (statistically signifi cant) increase 
from 21 percent in 1999 to 23 percent in 2003. Nevertheless, the over-
whelming majority of the students – 58 to 59 percent – were in the 
medium category in both years, and about one-fi fth (19-20%) were 
in the low category. Student attendance problems remain a serious 
problem in many countries, decreasing in fi ve countries but increasing 
in four others during the same four-year period. At the fourth grade in 
2003, 47 percent of students, on average, internationally, were in the 
high category, where principals had judged their schools to have few 
if any attendance problems. Another 47 percent of the students were 
in schools at the medium level of the index where principals reported 
moderate attendance problems. Only 5 percent were in schools at the 
low index level.
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TIMSS2003

Grade88SCIENCE Exhibit 8.6:  

Lebanon 66 (4.2) ' ' 31 (4.1) ' ' 2 (1.1) ' '

Italy 56 (3.5) 35 (3.2) h 39 (3.6) 57 (3.3) i 5 (1.5) 9 (2.2)

Korea, Rep. of 51 (3.8) 31 (3.7) h 48 (3.8) 62 (3.9) i 1 (0.7) 7 (2.2) i

Chinese Taipei 51 (3.9) 28 (3.7) h 45 (4.0) 62 (3.6) i 4 (1.6) 10 (2.6) i

Belgium (Flemish) 47 (4.5) 51 (4.4) 47 (4.4) 46 (4.4) 6 (2.0) 3 (1.0)

Egypt 47 (4.4) ' ' 37 (4.2) ' ' 16 (2.6) ' '

Singapore 41 (0.0) 32 (4.1) h 55 (0.0) 64 (4.0) i 4 (0.0) 3 (1.6)

Iran, Islamic Rep. of 36 (3.9) 39 (4.7) 56 (3.8) 58 (4.8) 8 (2.0) 2 (1.2) h

Jordan 34 (4.2) 40 (4.3) 52 (4.5) 56 (4.4) 14 (3.1) 4 (1.8) h

Saudi Arabia 34 (3.8) ' ' 56 (4.3) ' ' 10 (2.3) ' '

Slovak Republic 31 (3.8) 32 (4.2) 54 (3.8) 56 (4.4) 16 (3.6) 12 (3.2)

Slovenia 30 (4.0) – – 55 (4.3) – – 15 (2.5) – –

Hungary 30 (3.9) 22 (3.6) 55 (4.3) 62 (4.1) 16 (2.7) 16 (2.9)

Palestinian Nat'l Auth. 29 (3.6) ' ' 53 (4.0) ' ' 18 (3.3) ' '

Hong Kong, SAR 27 (4.1) 25 (3.9) 69 (4.1) 68 (4.3) 4 (1.8) 7 (2.5)

Morocco 26 (5.5) 56 (6.0) 18 (4.7)

Australia 26 (4.5) 61 (4.4) 13 (2.6)– – – – – –

Bahrain 25 (0.2) ' ' 58 (0.2) ' ' 16 (0.2) ' '

Macedonia, Rep. of 24 (3.7) 32 (4.4) 54 (4.3) 49 (4.5) 22 (3.3) 19 (3.1)

Chile 22 (3.5) 18 (3.1) 64 (3.8) 69 (3.8) 15 (2.4) 13 (2.7)

Romania 22 (3.7) 15 (3.3) 56 (4.4) 55 (4.3) 22 (3.2) 30 (4.1)

Cyprus r 22 (0.2) 19 (0.1) h 65 (0.3) 54 (0.2) h 14 (0.3) 27 (0.2) i

Armenia 21 (3.6) ' ' 64 (4.8) ' ' 15 (3.8) ' '

Norway 20 (4.1) ' ' 71 (4.5) ' ' 8 (2.5) ' '

United States r 18 (2.7) 19 (3.0) 72 (3.3) 68 (3.5) 10 (2.0) 13 (2.5)

Malaysia 18 (3.5) 6 (2.4) h 68 (4.2) 69 (4.1) 14 (3.1) 25 (3.8) i

Netherlands r 17 (4.1) 30 (7.3) 64 (4.7) 46 (7.3) h 19 (3.5) 24 (7.5)

Tunisia 17 (3.2) 16 (3.1) 60 (4.3) 59 (3.8) 23 (3.4) 25 (3.6)

Serbia 16 (3.2) ' ' 57 (4.5) ' ' 27 (3.7) ' '

Moldova, Rep. of r 15 (3.5) 1 (1.0) h 60 (4.6) 63 (3.8) 26 (4.1) 35 (3.8)

Scotland 14 (3.7) ' ' 69 (5.3) ' ' 16 (4.0) ' '

Israel r 13 (3.0) 7 (2.3) 72 (3.6) 58 (4.7) h 16 (3.1) 36 (4.5) i

Japan 12 (2.3) 9 (2.1) 45 (4.4) 50 (4.0) 44 (4.2) 41 (3.7)

New Zealand 11 (3.3) 15 (2.9) 64 (5.0) 69 (3.7) 26 (4.1) 16 (2.5) h

Russian Federation 9 (2.5) 10 (1.7) 70 (3.6) 70 (3.8) 21 (2.9) 20 (3.4)

Indonesia 9 (2.4) 10 (2.6) 58 (4.6) 59 (4.6) 33 (4.3) 32 (4.1)

Latvia 8 (2.2) – – 56 (4.1) – – 36 (3.8) – –

Ghana 8 (2.4) ' ' 69 (3.6) ' ' 23 (3.2) ' '

Estonia 8 (2.3) ' ' 48 (3.9) ' ' 45 (4.0) ' '

Sweden 7 (2.2) ' ' 58 (4.1) ' ' 35 (4.1) ' '

Philippines 7 (2.2) 8 (2.4) 69 (4.1) 72 (3.9) 24 (3.5) 20 (3.4)

South Africa 6 (1.9) 3 (1.3) 50 (3.8) 44 (3.9) 44 (3.6) 53 (4.0)

Lithuania 6 (2.1) 12 (2.6) 52 (4.4) 56 (4.2) 43 (4.4) 32 (3.7)

Botswana 5 (1.9) ' ' 62 (4.7) ' ' 33 (4.6) ' '

Bulgaria 4 (1.5) 24 (5.6) i 59 (4.0) 60 (5.4) 37 (4.1) 16 (3.1) h

¶ England 16 (4.2) – – 72 (5.6) – – 12 (4.6) – –

International Avg. 23 (0.5) 21 (0.7) h 58 (0.6) 59 (0.8) 19 (0.5) 20 (0.6)
Benchmarking Participants

Basque Country, Spain 25 (4.4) ' ' 65 (5.1) ' ' 10 (3.2) ' '

Indiana State, US 14 (5.3) 27 (7.8) 78 (6.4) 66 (8.4) 8 (3.7) 7 (3.7)

Ontario Province, Can. 23 (3.5) 24 (4.1) 71 (4.0) 72 (4.5) 6 (2.2) 4 (2.1)

Quebec Province, Can. 16 (3.2) 7 (3.7) h 68 (4.6) 79 (5.8) 15 (3.4) 14 (4.4)

Low GSCA

2003
Percent of
Students

2003
Percent of
Students

1999
Percent of
Students

Index based on principals'
responses to three
questions about the
seriousness of attendance
problems in the school:
arriving late at school;
absenteeism (i.e.,
unjustified absences); and
skipping class. High level
indicates that all three
behaviors either never
occur or are reported not
to be a problem. Low level
indicates that two or more
behaviors are reported to
be a serious problem, or
two behaviors are reported
to be minor problems and
the third a serious
problem. Medium level
includes all other possible
combinations of responses.

Index of Good School
and Class Attendance

High GSCA Medium GSCA

2003
Percent of
Students

1999
Percent of
Students

1999
Percent of
Students

Countries

2003 significantly
higher

h

2003 significantly
lower

i

– – – – – –

r

s

Trends in Index of Good School and Class Attendance (GSCA)

Background data provided by schools.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9)

Trend notes: Because of differences in population coverage, 1999 data are not shown for Australia, Latvia, 
Morocco, and Slovenia. Korea tested later in 2003 than in 1999, at the beginning of the next school year. 
Similarly, Lithuania tested later in 1999 than in 2003.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

A diamond (') indicates the country did not participate in the assessment.
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TIMSS2003

Grade
SCIENCE 
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Slovenia 81 (3.8) 18 (3.7) 2 (1.1)

Chinese Taipei 79 (3.5) 21 (3.5) 0 (0.0)

Italy 72 (3.4) 26 (3.3) 2 (1.1)

Netherlands 69 (4.1) 31 (4.1) 0 (0.0)

Singapore 65 (4.3) 33 (4.3) 1 (0.6)

Hong Kong, SAR 64 (5.1) 36 (5.1) 0 (0.0)

Belgium (Flemish) 54 (3.9) 45 (4.0) 1 (0.8)

Scotland 53 (5.4) 43 (5.4) 4 (1.6)

Japan 52 (3.7) 41 (4.0) 7 (1.6)

Norway 51 (4.3) 48 (4.2) 0 (0.0)

Cyprus 49 (5.0) 51 (5.0) 0 (0.0)

Tunisia 46 (3.6) 45 (3.9) 9 (2.2)

Hungary 46 (4.0) 51 (4.0) 3 (1.3)

Lithuania 46 (4.2) 53 (4.2) 2 (1.0)

Iran, Islamic Rep. of 45 (4.7) 53 (4.9) 2 (1.3)

Australia 41 (4.4) 55 (4.6) 4 (2.0)

Latvia 41 (4.3) 52 (4.8) 7 (2.4)

Morocco r 39 (4.8) 41 (5.3) 20 (3.9)

England r 38 (4.9) 58 (5.1) 4 (1.4)

New Zealand 35 (3.1) 63 (3.3) 2 (0.9)

Armenia r 33 (4.1) 55 (4.6) 11 (3.4)

Russian Federation 28 (3.5) 68 (3.7) 4 (1.4)

Moldova, Rep. of r 26 (4.0) 56 (4.6) 19 (3.7)

United States 21 (2.8) 71 (2.8) 8 (1.8)

Philippines 11 (2.7) 74 (3.9) 15 (3.3)

International Avg. 47 (0.8) 47 (0.9) 5 (0.4)
Benchmarking Participants

Indiana State, US 29 (5.9) 68 (5.8) 3 (2.3)

Ontario Province, Can. 35 (4.4) 61 (4.4) 3 (2.2)

Quebec Province, Can. 43 (3.9) 53 (4.1) 4 (2.1)

Countries

High GSCA Medium GSCA Low GSCA

2003
Percent of
Students

2003
Percent of
Students

2003
Percent of
Students

Index of Good School and Class Attendance (GSCA)

Background data provided by schools.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available. 

An “r” indicates data are available for at least 70 but less than 85% of the students.
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How Safe and Orderly Are Schools?

Since school safety is central for providing an environment conducive 
to learning, TIMSS asked both teachers and students to characterize 
their perceptions of safety in their schools. More specifi cally, teachers 
were asked how much they agreed with three statements:

• This school is located in a safe neighborhood;

• I feel safe at this school;

• This school’s security policies and practices are suffi cient.

TIMSS used the teachers’ responses to create an index, called 
the Index of Science Teachers’ Perceptions of Safety in the Schools. If 
their teachers agreed or agreed a lot to all three statements, then the 
students were placed in the high category. If their teachers disagreed 
or disagreed a lot to all three statements, then students were placed in 
the low category. All other combinations (some agreements and some 
disagreements) were placed in the medium category.

Exhibit 8.7 contains the results for the Index of Science Teachers’ 
Perception of Safety in the Schools. On the positive side of things, across 
countries, about three-fourths of students in both grades were in the 
high category (70 percent of the eighth-grade students and 76 percent 
of the fourth-grade students). More than one-fi fth were in the medium 
category (24 to 20 percent, respectively), and only 6 to 4 percent were 
in the low category. At both grades, there was a positive relationship 
between teachers’ reports of school safety and science achievement.

TIMSS asked the students to answer “yes” or “no” to whether 
each of the following fi ve things had happened during the last month:

• Something of mine was stolen;

• I was hit or hurt by other students;

• I was made to do things that I didn’t want to do by other students;
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• I was made fun of or called names;

• I was left out of activities by other students.

TIMSS used students’ responses to create the Index of Students’ 
Perception of Being Safe in the Schools. Students who reported being 
in a safe environment, answering “no” to all fi ve statements, were 
placed in the high category. Students who reported being in a much 
riskier school environment by answering “yes” to all fi ve statements 
were placed in the low category. Students who answered “yes” to some 
statements and “no” to others were placed in the medium category.

Exhibit 8.8 presents the results for the Index of Students’ Per-
ception of Being Safe in the Schools. Internationally, on average, 
eighth-grade students reported a greater sense of security than did 
fourth-grade students. Nearly half of the eighth-grade students (48%) 
were in the high category, 37 percent were in the medium category, and 
15 percent were in the low category. It should be emphasized, however, 
that the feeling of safety was not universal. In several countries, more 
than one-third of the eighth-grade students were in the low category, 
including Jordan, the Philippines, Ghana, and South Africa. There was 
a positive relationship between eighth-grade students’ reporting being 
in safer schools and science achievement.

At the fourth grade, across the participating countries, 35 
percent of the students, on average, were in the high category, 42 
percent were in the medium category, and 23 percent were in the low 
category. The two countries with more than one-third of the fourth-
grade students in the low category were Chinese Taipei and the Phil-
ippines. Similar to the eighth grade, there was a direct relationship at 
the fourth grade between students’ reporting being in safer schools 
and having higher science achievement.



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE346

CHAPTER 8: SCHOOL CONTEXTS FOR LEARNING AND INSTRUCTION

  

TIMSS2003

Grade88SCIENCE Exhibit 8.7:  

Singapore 91 (1.5) 578 (4.8) 8 (1.5) 574 (16.2) 1 (0.6) ~ ~

Hong Kong, SAR 88 (2.9) 559 (3.1) 12 (2.9) 535 (16.6) 0 (0.0) ~ ~

Egypt 85 (2.7) 424 (4.3) 13 (2.7) 408 (10.8) 2 (1.1) ~ ~

Indonesia 85 (2.5) 423 (4.4) 12 (2.2) 425 (7.7) 3 (1.3) 408 (26.3)

Hungary 84 (2.2) 543 (3.1) 14 (2.0) 538 (4.7) 2 (0.7) ~ ~

Israel 82 (2.8) 491 (3.3) 15 (2.5) 482 (11.2) 3 (1.1) 481 (11.1)

Saudi Arabia 82 (3.5) 398 (4.7) 15 (3.4) 395 (4.4) 4 (1.5) 390 (10.0)

Slovak Republic 81 (2.2) 518 (3.5) 17 (2.0) 511 (5.4) 2 (0.8) ~ ~

Lebanon 81 (2.6) 405 (5.0) 17 (2.6) 351 (8.4) 2 (0.8) ~ ~

Norway 81 (2.9) 495 (2.2) 19 (2.9) 489 (6.3) 0 (0.0) ~ ~

United States 80 (2.3) 538 (3.3) 18 (2.3) 506 (8.3) 2 (0.8) ~ ~

Belgium (Flemish) 80 (3.0) 517 (3.1) 18 (2.7) 512 (7.6) 2 (1.2) ~ ~

Netherlands r 79 (2.4) 539 (3.4) 18 (2.1) 535 (8.0) 2 (1.2) ~ ~

Lithuania 79 (2.6) 520 (2.3) 19 (2.5) 512 (4.1) 2 (0.7) ~ ~

New Zealand 78 (5.2) 522 (5.7) 18 (4.6) 523 (11.4) 3 (2.8) 515 (7.4)

Sweden 78 (2.7) 528 (2.7) 21 (2.6) 515 (5.2) 1 (0.7) ~ ~

Romania 78 (2.4) 471 (5.3) 19 (2.3) 466 (8.2) 3 (0.8) 445 (23.9)

Serbia 75 (2.6) 467 (2.6) 17 (2.2) 470 (5.6) 8 (1.4) 459 (4.8)

Philippines 75 (4.0) 384 (7.1) 20 (3.7) 365 (12.6) 5 (2.0) 377 (22.6)

Tunisia 75 (3.4) 406 (2.3) 21 (3.2) 396 (4.1) 4 (1.7) 401 (11.6)

Cyprus 74 (1.3) 440 (2.4) 22 (1.3) 444 (3.8) 4 (0.2) 429 (4.6)

Bahrain 74 (2.0) 441 (2.2) 21 (1.9) 431 (3.9) 5 (1.6) 429 (7.1)

Iran, Islamic Rep. of 73 (3.4) 455 (3.2) 23 (3.4) 453 (3.6) 3 (1.4) 435 (13.7)

Malaysia 73 (4.1) 515 (4.3) 21 (3.6) 504 (8.0) 6 (2.3) 493 (11.0)

Slovenia 73 (2.6) 522 (2.0) 21 (2.2) 521 (2.6) 6 (1.4) 516 (5.3)

Jordan 72 (3.6) 477 (4.8) 25 (3.6) 469 (8.5) 3 (1.4) 463 (21.5)

Macedonia, Rep. of 71 (2.9) 450 (4.0) 25 (2.5) 450 (7.0) 4 (1.1) 448 (10.6)

Australia r 70 (3.6) 527 (4.5) 26 (3.5) 529 (9.0) 3 (1.3) 501 (14.0)

Bulgaria r 69 (3.4) 482 (5.3) 24 (3.0) 473 (6.1) 7 (1.7) 468 (15.6)

Estonia 69 (2.5) 551 (2.7) 29 (2.3) 556 (3.5) 2 (0.5) ~ ~

Italy 68 (3.3) 499 (3.3) 23 (3.0) 473 (5.8) 9 (2.2) 480 (11.8)

Armenia r 66 (3.0) 463 (4.1) 30 (2.6) 464 (5.5) 5 (1.2) 460 (8.3)

Latvia 63 (2.9) 511 (3.1) 31 (2.6) 517 (3.5) 6 (1.3) 511 (8.9)

Chinese Taipei 63 (4.3) 578 (4.0) 32 (4.0) 559 (6.0) 4 (1.7) 543 (8.5)

Scotland s 61 (3.1) 523 (5.0) 35 (3.0) 509 (6.1) 4 (1.4) 461 (27.1)

Russian Federation 60 (2.3) 514 (4.0) 34 (2.3) 511 (4.7) 6 (1.3) 515 (12.0)

Morocco 59 (4.3) 404 (4.1) 25 (4.2) 395 (5.5) 16 (4.1) 386 (5.6)

Chile 58 (3.9) 424 (4.6) 35 (3.7) 397 (4.4) 7 (1.5) 393 (7.5)

Japan 55 (3.9) 555 (2.7) 35 (3.5) 551 (3.1) 10 (2.3) 539 (6.0)

Palestinian Nat'l Auth. 54 (4.1) 434 (4.8) 26 (3.9) 438 (6.5) 20 (3.6) 435 (9.7)

Moldova, Rep. of 51 (2.6) 477 (3.6) 37 (2.4) 465 (5.1) 12 (1.8) 467 (8.5)

Korea, Rep. of r 49 (3.5) 560 (2.8) 42 (3.4) 557 (2.9) 8 (2.1) 566 (7.3)

Ghana 43 (4.7) 254 (11.0) 43 (4.8) 253 (9.0) 14 (3.3) 256 (16.0)

Botswana 36 (4.6) 367 (7.5) 43 (4.3) 366 (4.4) 20 (3.8) 353 (5.3)

South Africa 29 (3.6) 302 (19.9) 35 (3.9) 220 (12.4) 36 (4.1) 221 (7.9)

¶ England s 62 (5.0) 563 (7.4) 34 (5.0) 536 (9.2) 4 (1.7) 494 (11.0)

International Avg. 70 (0.5) 479 (0.8) 24 (0.5) 468 (1.2) 6 (0.3) 447 (2.4)
Benchmarking Participants

Basque Country, Spain 69 (5.1) 492 (3.2) 29 (5.2) 488 (6.1) 2 (1.1) ~ ~

Indiana State, US 82 (4.2) 534 (5.1) 15 (4.1) 525 (10.0) 3 (0.5) 470 (41.7)

Ontario Province, Can. 90 (2.5) 535 (2.7) 8 (2.4) 525 (11.1) 2 (1.4) ~ ~

Quebec Province, Can. 81 (3.3) 533 (3.3) 18 (3.3) 530 (7.3) 0 (0.3) ~ ~

Countries

High
TPSS

Medium
TPSS

Low
TPSSIndex of Teachers'

Perception of Safety
in the Schools

Index based on teachers'
responses to three
statements about their
schools: this school is located
in a safe neighborhood; I feel
safe at this school; this
school's security policies and
practices are sufficient. High
level indicates that the
teacher agrees a lot or agrees
to all three statements. Low
level indicates that teacher
disagrees or disagrees a lot to
all three statements. Medium
level includes all other
combinations of responses.

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Background data provided by teachers.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

Index of Science Teachers' Perception of Safety in the Schools (TPSS)
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Norway 91 (2.8) 466 (2.7) 9 (2.7) 467 (12.4) 1 (0.7) ~ ~

Singapore 88 (2.5) 568 (5.6) 12 (2.5) 542 (17.4) 0 (0.0) ~ ~

Hungary 88 (3.0) 528 (3.2) 11 (2.8) 538 (12.6) 1 (1.0) ~ ~

New Zealand r 88 (1.9) 524 (2.8) 12 (1.9) 484 (9.4) 0 (0.3) ~ ~

Netherlands 85 (2.2) 531 (2.0) 13 (2.1) 497 (7.7) 2 (1.5) ~ ~

United States 83 (2.1) 545 (2.5) 14 (1.9) 499 (7.6) 2 (0.7) ~ ~

Hong Kong, SAR 83 (3.8) 542 (3.5) 15 (3.6) 547 (6.1) 2 (1.3) ~ ~

Armenia s 82 (4.7) 449 (6.2) 15 (4.5) 424 (14.2) 3 (1.6) 506 (28.8)

Iran, Islamic Rep. of 81 (4.3) 416 (4.8) 16 (4.1) 406 (11.3) 2 (1.5) ~ ~

Lithuania 81 (3.1) 513 (2.7) 17 (2.8) 502 (5.4) 3 (1.1) 505 (9.7)

Tunisia r 79 (3.8) 319 (6.7) 11 (2.6) 290 (25.4) 10 (2.8) 299 (18.0)

Australia 79 (3.5) 529 (3.9) 20 (3.5) 494 (15.6) 1 (0.7) ~ ~

Philippines 78 (3.7) 340 (11.8) 17 (3.3) 307 (13.9) 5 (2.1) 288 (24.0)

Scotland r 77 (3.2) 513 (3.8) 22 (3.1) 486 (5.8) 1 (0.0) ~ ~

Chinese Taipei 76 (3.4) 553 (2.1) 22 (3.4) 550 (4.2) 2 (1.4) ~ ~

Cyprus 76 (3.4) 482 (2.7) 22 (3.4) 473 (4.1) 2 (0.8) ~ ~

Slovenia 73 (4.1) 487 (3.3) 23 (4.0) 504 (5.0) 4 (1.7) 502 (10.6)

Russian Federation 72 (3.2) 528 (5.8) 26 (3.2) 524 (8.4) 1 (0.7) ~ ~

England r 70 (4.0) 548 (4.4) 28 (4.0) 518 (7.6) 2 (1.2) ~ ~

Belgium (Flemish) 69 (2.9) 518 (1.8) 30 (2.8) 519 (3.7) 1 (0.4) ~ ~

Latvia 66 (3.6) 531 (3.5) 31 (3.6) 532 (5.8) 3 (1.4) 530 (17.1)

Italy 65 (3.5) 520 (4.5) 24 (3.0) 505 (8.3) 12 (2.2) 513 (12.5)

Moldova, Rep. of 63 (4.3) 493 (6.8) 32 (4.1) 504 (7.4) 4 (1.6) 481 (13.4)

Japan 57 (4.0) 548 (2.0) 36 (4.1) 538 (2.6) 7 (2.3) 539 (3.8)

Morocco s 51 (4.7) 314 (11.8) 30 (5.0) 298 (9.5) 20 (4.0) 299 (17.9)

International Avg. 76 (0.7) 492 (1.1) 20 (0.7) 478 (2.2) 4 (0.3) 446 (5.4)
Benchmarking Participants

Indiana State, US 87 (3.3) 555 (3.9) 11 (2.8) 547 (9.9) 2 (1.2) ~ ~

Ontario Province, Can. 90 (3.1) 542 (3.9) 10 (3.0) 520 (9.2) 0 (0.3) ~ ~

Quebec Province, Can. 80 (3.6) 503 (2.5) 18 (3.4) 495 (7.9) 2 (1.3) ~ ~

Medium
TPSS

Low
TPSS

Average
Achievement

Countries
Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

High
TPSS

Background data provided by teachers.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A tilde (~) indicates insuffi cient data to report achievement.

An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data 
are available for at least 50 but less than 70% of the students.

Index of Science Teachers' Perception of Safety in the Schools (TPSS)
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Grade88SCIENCE Exhibit 8.8:  

Sweden 78 (1.0) 524 (2.7) 20 (0.8) 533 (4.1) 3 (0.3) 524 (9.0)

Armenia 72 (1.0) 468 (3.7) 23 (0.8) 460 (4.7) 6 (0.6) 445 (7.4)

Bulgaria 69 (1.1) 483 (5.8) 25 (0.9) 477 (6.1) 6 (0.5) 464 (9.3)

Serbia 67 (1.2) 471 (2.6) 27 (1.0) 469 (3.6) 5 (0.5) 454 (7.8)

Netherlands 66 (1.4) 538 (3.2) 29 (1.1) 535 (4.1) 5 (0.5) 523 (8.5)

Belgium (Flemish) 64 (1.1) 520 (2.6) 31 (1.0) 513 (3.0) 5 (0.4) 494 (7.1)

Estonia 64 (1.2) 555 (2.6) 30 (1.0) 552 (3.3) 6 (0.5) 544 (5.5)

Norway 63 (1.1) 498 (2.1) 30 (0.8) 493 (3.0) 6 (0.5) 479 (5.6)

Korea, Rep. of 62 (1.1) 558 (1.7) 32 (0.8) 560 (2.4) 6 (0.5) 557 (4.9)

Hungary 61 (1.2) 545 (3.1) 32 (1.0) 543 (3.5) 7 (0.5) 537 (6.0)

Japan 61 (1.0) 552 (2.0) 31 (0.8) 555 (2.5) 8 (0.5) 542 (5.0)

Lithuania 60 (1.1) 520 (2.5) 34 (0.8) 519 (2.9) 7 (0.5) 515 (6.0)

Russian Federation 60 (0.9) 518 (3.8) 35 (0.9) 512 (4.2) 6 (0.4) 513 (5.2)

Scotland 59 (1.2) 511 (3.4) 33 (1.0) 516 (4.2) 8 (0.6) 509 (8.5)

Italy 56 (1.1) 496 (3.3) 35 (0.9) 489 (3.3) 9 (0.6) 473 (5.3)

Latvia 56 (1.4) 520 (2.4) 36 (1.3) 508 (3.4) 7 (0.6) 500 (5.9)

Macedonia, Rep. of 56 (1.2) 467 (3.9) 33 (0.9) 450 (4.5) 11 (0.8) 411 (7.0)

Saudi Arabia 55 (1.9) 403 (4.2) 35 (1.4) 402 (4.4) 11 (0.8) 384 (6.5)

Israel 53 (1.2) 494 (3.5) 35 (1.2) 495 (3.7) 11 (0.6) 462 (6.1)

Slovenia 53 (1.3) 520 (2.0) 38 (1.3) 526 (2.8) 10 (0.6) 509 (4.1)

Malaysia 51 (1.1) 514 (4.2) 41 (1.0) 508 (3.5) 8 (0.5) 500 (5.9)

Slovak Republic 50 (1.2) 522 (3.8) 38 (0.9) 513 (3.6) 12 (0.7) 509 (4.4)

Iran, Islamic Rep. of 49 (1.5) 460 (2.7) 39 (1.1) 449 (2.7) 11 (0.7) 442 (5.0)

Romania 48 (1.4) 480 (5.5) 38 (1.0) 467 (4.6) 14 (0.9) 454 (8.2)

Moldova, Rep. of 48 (1.2) 483 (4.1) 38 (1.0) 470 (3.6) 14 (0.8) 456 (5.3)

Chinese Taipei 47 (0.9) 577 (3.8) 36 (0.7) 569 (3.6) 17 (0.6) 560 (4.4)

Tunisia 47 (1.0) 405 (2.3) 40 (0.9) 402 (2.4) 13 (0.6) 410 (3.9)

Hong Kong, SAR 46 (1.3) 557 (3.1) 42 (1.0) 558 (3.7) 12 (0.7) 548 (4.7)

Singapore 44 (0.7) 589 (4.1) 43 (0.6) 576 (4.5) 13 (0.5) 548 (6.6)

Australia 43 (1.2) 530 (4.2) 40 (1.0) 529 (4.1) 18 (0.9) 524 (4.3)

Egypt 42 (1.3) 463 (3.3) 40 (1.0) 417 (4.3) 18 (0.9) 364 (6.1)

Bahrain 41 (1.0) 449 (2.3) 42 (0.9) 440 (2.3) 17 (0.8) 417 (3.6)

Cyprus 41 (0.9) 456 (2.9) 42 (0.8) 444 (2.1) 17 (0.8) 419 (4.0)

Palestinian Nat'l Auth. 41 (1.3) 455 (2.8) 42 (0.9) 432 (3.7) 17 (0.9) 407 (4.9)

New Zealand 40 (1.5) 529 (5.3) 41 (1.3) 518 (5.4) 19 (1.2) 512 (6.4)

Indonesia 39 (1.2) 429 (3.9) 45 (1.1) 422 (4.3) 16 (0.8) 409 (5.8)

Lebanon 36 (1.8) 431 (6.0) 37 (0.9) 396 (4.5) 26 (1.8) 348 (5.6)

Morocco 35 (1.2) 401 (3.7) 48 (1.1) 400 (3.8) 17 (0.8) 393 (4.4)

Chile 31 (1.0) 420 (3.7) 51 (0.7) 413 (3.5) 18 (0.8) 400 (3.8)

Jordan 17 (2.3) 494 (8.8) 22 (1.6) 461 (5.8) 61 (3.2) 482 (3.5)

Philippines 15 (0.9) 422 (7.8) 47 (0.9) 384 (5.8) 38 (1.1) 354 (6.0)

Ghana 13 (1.0) 300 (8.3) 49 (1.0) 273 (6.0) 38 (1.3) 231 (6.7)

South Africa 13 (0.9) 339 (16.3) 47 (0.9) 257 (6.5) 40 (1.2) 200 (5.2)

Botswana 12 (0.6) 389 (5.9) 56 (0.8) 372 (3.6) 32 (0.9) 351 (3.1)

United States – – – – – – – – – – – –

¶ England 51 (1.4) 545 (5.2) 37 (1.0) 551 (4.6) 12 (1.0) 542 (7.0)

International Avg. 48 (0.2) 484 (0.8) 37 (0.1) 474 (0.7) 15 (0.1) 458 (1.0)

Benchmarking Participants

Basque Country, Spain 62 (2.0) 494 (2.9) 32 (1.6) 487 (3.8) 6 (0.7) 456 (5.8)

Indiana State, US – – – – – – – – – – – –

Ontario Province, Can. 45 (1.4) 532 (3.3) 40 (1.1) 536 (2.7) 15 (1.1) 530 (5.0)

Quebec Province, Can. 55 (1.2) 532 (3.4) 36 (1.0) 532 (3.6) 9 (0.6) 528 (5.7)

Index of Students'
Perception of Being Safe
in the Schools

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Countries

High
SPBSS

Medium
SPBSS

Low
SPBSS

Index based on students'
responses to five statements
about things that happened
in their schools in the last
month (1 = yes, 2 = no):
something of mine was
stolen; I was hit or hurt by
other student(s) (e.g.,
shoving, hitting, kicking); I
was made to do things that I
didn't want to do by other
students; I was made fun of
or called names; I was left
out of activities by other
students. High level indicates
that the student answered
NO to all five statements.
Low level indicates that the
student answered YES to
three or more statements.
Medium level includes all
other possible combinations
of responses.

Background data provided by students.

¶ Did not satisfy guidelines for sample participation rates (see Exhibit A.9).

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Index of Students' Perception of Being Safe in the Schools (SPBSS)
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Armenia r 58 (1.4) 454 (5.4) 37 (1.4) 430 (4.8) 5 (0.4) 406 (8.5)

Norway 53 (1.2) 480 (2.5) 34 (1.0) 470 (3.6) 13 (0.7) 440 (5.5)

Japan 45 (1.2) 549 (1.9) 39 (0.9) 546 (1.9) 17 (0.8) 527 (3.5)

Lithuania 44 (1.2) 523 (2.6) 43 (1.1) 508 (3.4) 13 (0.7) 500 (5.5)

Netherlands 44 (1.5) 533 (2.3) 40 (1.1) 524 (2.4) 17 (1.0) 513 (3.8)

Latvia 41 (1.3) 544 (2.5) 45 (1.0) 531 (2.8) 14 (0.8) 504 (5.6)

Russian Federation 40 (1.3) 539 (5.8) 46 (1.0) 524 (5.3) 14 (0.8) 508 (7.1)

Hong Kong, SAR 40 (1.5) 552 (3.3) 40 (0.9) 540 (3.2) 21 (1.1) 529 (4.0)

Slovenia 40 (1.4) 501 (2.8) 40 (1.1) 491 (3.2) 20 (1.2) 474 (4.4)

Hungary 37 (1.2) 542 (3.2) 43 (1.0) 531 (3.5) 20 (0.8) 514 (4.7)

Moldova, Rep. of 37 (2.0) 518 (5.8) 43 (1.4) 492 (5.0) 20 (1.3) 474 (7.3)

Belgium (Flemish) 35 (1.2) 527 (2.0) 41 (0.8) 517 (2.4) 24 (0.9) 510 (2.8)

Iran, Islamic Rep. of 33 (2.2) 423 (5.9) 44 (1.4) 413 (5.1) 23 (1.6) 412 (6.0)

Italy 33 (1.1) 524 (5.5) 42 (0.9) 518 (4.0) 25 (1.0) 507 (4.7)

Scotland 33 (1.4) 517 (3.9) 40 (1.0) 503 (3.2) 27 (1.2) 485 (4.0)

England 32 (1.2) 558 (4.0) 42 (0.9) 545 (4.0) 26 (1.2) 514 (4.0)

Australia 29 (1.0) 535 (3.9) 39 (1.0) 525 (4.9) 32 (1.4) 508 (4.8)

Chinese Taipei 28 (1.0) 562 (2.6) 37 (0.8) 555 (1.8) 35 (1.0) 539 (2.3)

Cyprus 27 (1.0) 497 (3.1) 47 (0.8) 484 (2.8) 25 (1.0) 462 (3.2)

New Zealand 26 (0.8) 542 (2.8) 42 (1.0) 523 (3.0) 32 (0.9) 503 (3.6)

Singapore 25 (0.9) 585 (5.1) 47 (0.7) 568 (5.6) 28 (0.9) 545 (6.7)

Morocco r 25 (2.1) 324 (12.2) 52 (1.7) 307 (6.7) 23 (1.4) 301 (10.2)

Tunisia 23 (1.8) 342 (10.6) 50 (1.2) 323 (6.0) 27 (1.4) 307 (7.1)

Philippines 7 (0.8) 370 (28.7) 43 (1.1) 336 (10.2) 50 (1.5) 327 (8.0)

United States – – – – – – – – – – – –

International Avg. 35 (0.3) 502 (1.7) 42 (0.2) 488 (1.0) 23 (0.2) 471 (1.3)

Benchmarking Participants

Indiana State, US – – – – – – – – – – – –

Ontario Province, Can. 30 (1.1) 555 (5.4) 40 (1.0) 541 (3.8) 29 (1.1) 528 (3.8)

Quebec Province, Can. 34 (1.1) 511 (3.2) 42 (0.8) 501 (2.8) 24 (1.1) 488 (4.0)

Countries

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

Percent of
Students

Average
Achievement

High
SPBSS

Medium
SPBSS

Low
SPBSS

Background data provided by students.

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

A dash (–) indicates comparable data are not available.

An “r” indicates data are available for at least 70 but less than 85% of the students. 

Index of Students' Perception of Being Safe in the Schools (SPBSS)
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Appendix A
Overview of TIMSS Procedures 
for Assessing Science 

History

TIMSS 2003 is the latest in a long series of studies conducted by the 
International Association for the Evaluation of Educational Achieve-
ment (IEA). Since its inception in 1959, the IEA has conducted almost 
20 studies of cross-national achievement in the curricular areas of 
mathematics, science, language, civics, and reading. 

In particular, TIMSS 2003 continues a rich tradition of studies 
designed to improve teaching and learning in mathematics and science. 
IEA conducted the pioneering First International Science Study (FISS) 
in 1970-71 and the Second International Science Study (SISS) in 1983-
84. The First and Second International Mathematics Studies (FIMS and 
SIMS) were conducted in 1964 and 1980-82, respectively. The Third 
International Mathematics and Science Study (TIMSS) in 1994-1995 
was the largest and most complex IEA study ever conducted, including 
both mathematics and science at third and fourth grades, seventh and 
eighth grades, and the fi nal year of secondary school. 

In 1999, TIMSS (now renamed the Trends in International 
Mathematics and Science Study) again assessed eighth-grade students 
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in both mathematics and science to measure trends in student achieve-
ment since 1995. Also, 1999 represented four years since the fi rst 
TIMSS, and the population of students originally assessed as fourth-
graders had advanced to the eighth grade. Thus, TIMSS 1999 also pro-
vided information about whether the relative performance of these 
students had changed in the intervening years. 

TIMSS 2003, the third data collection in the TIMSS cycle of 
studies, was administered at the eighth and fourth grades. For coun-
tries that participated in previous assessments, TIMSS 2003 provides 
three-cycle trends at the eighth grade (1995, 1999, 2003) and data over 
two points in time at the fourth grade (1995 and 2003). In countries 
new to the study, the 2003 results can help policy makers and prac-
titioners assess their comparative standing and gauge the rigor and 
effectiveness of their mathematics and science programs. TIMSS 2007 
will again assess mathematics and science achievement at fourth and 
eighth grades, providing previously participating countries an oppor-
tunity to extend their trend lines and new countries an opportunity to 
join a valuable and exciting endeavor.

Participants in TIMSS

Exhibit A.1 lists all the countries that have participated in TIMSS in 
1995, 1999, or 2003 at fourth or eighth grade. In all, 67 countries have 
participated in TIMSS at one time or another. Of the 49 countries that 
participated in TIMSS 2003, 48 participated at the eighth grade and 26 
at the fourth grade. Yemen participated at the fourth but not the eighth 
grade. The exhibit shows that at the eighth grade 23 countries also 
participated in TIMSS 1995 and TIMSS 1999. For these participants, 
trend data across three points in time are available. Eleven countries 
participated in TIMSS 2003 and TIMSS 1999 only, while three coun-
tries participated in TIMSS 2003 and TIMSS 1995. These countries have 
trend data for two points in time. Of the 12 new countries participating 
in the study, 11 participated at eighth grade and 2 at the fourth grade. 
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Of the 26 countries participating in TIMSS 2003 at the fourth grade, 16 
also participated in 1995, providing data at two points in time. 

Inspired by the very successful TIMSS 1999 benchmarking ini-
tiative in the United States,1 in which 13 states and 14 school districts 
or district consortia administered the TIMSS assessment and compared 
their students’ achievement to student achievement world wide, TIMSS 
2003 provided an international benchmarking program, whereby 
regions or localities of countries could participate in the study to 
compare to international standards. TIMSS 2003 included four bench-
marking participants at the eighth grade: the Basque Country of Spain, 
the U.S. state of Indiana, and the Canadian provinces of Ontario and 
Quebec. Indiana, Ontario, and Quebec participated also at the fourth 
grade. Having also participated in 1999, Indiana has data at two points 
in time at eighth grade. Ontario and Quebec participated also in 1995 
and 1999, and so have trend data across three points in time at both 
grade levels.

1 Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., O’Connor, K.M., Chrostowski, S.J., Gregory, K.D., Garden, R.A., and Smith, T.A. (2001), Math-
ematics Benchmarking Report TIMSS 1999 – Eighth Grade: Achievement for U.S. States and Districts in an International Context. Chestnut 
Hill, MA: Boston College.
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Grades 88SCIENCE 44&

2003 1999 1995 2003 1995

1 Argentina k k

Armenia k k

Australia k k k k k

Austria k k

Bahrain k

Belgium (Flemish) k k k k

Belgium (French) k

Botswana k

Bulgaria k k k

Canada k k k

Chile k k

Chinese Taipei k k k

Colombia k

Cyprus k k k k k

Czech Republic k k k

Denmark k

Egypt k

England k k k k k

Estonia k

Finland k

France k

Germany k

Ghana k

Greece k k

Hong Kong, SAR k k k k k

Hungary k k k k k

Iceland k k

Indonesia k k

Iran, Islamic Rep. of k k k k k

Ireland k k

Israel k k k k

Italy k k k k k

Japan k k k k k

Jordan k k

Korea, Rep. of k k k k

Kuwait k k

Latvia k k k k k

Lebanon k

Lithuania k k k k

Macedonia, Rep. of k k

Malaysia k k

Moldova, Rep. of k k k

Morocco k k k

Netherlands k k k k k

New Zealand k k k k k

Norway k k k k

Palestinian Nat'l Auth. k

Philippines k k k

Portugal k k

Grade 8 Grade 4

Countries

1 Argentina administered the TIMSS 2003 data collection one year late, and did not score and process 
its data in time for inclusion in this report.

Countries Participating in TIMSS 2003, 1999, and 1995Exhibit A.1:  
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TIMSS2003

Grades 88SCIENCE 44&

2003 1999 1995 2003 1995

Romania k k k

Russian Federation k k k k

Saudi Arabia k

Scotland k k k k

Serbia k

Singapore k k k k k

Slovak Republic k k k

Slovenia k k k k k

South Africa k k k

Spain k

Sweden k k

Switzerland k

2 Syrian Arab Republic k

Thailand k k k

Tunisia k k k

Turkey k

United States k k k k k

2 Yemen k

Benchmarking Participants

2 Basque Country, Spain k

Indiana State, US k k k

Ontario Province, Can. k k k k k

Quebec Province, Can. k k k k k

Grade 8 Grade 4

Countries

3

3

Exhibit A.1:  Countries Participating in TIMSS 2003, 1999, and 1995

2 Because the characteristics of their samples are not completely known, achievement data for Syrian 
Arab Republic and Yemen are presented in Appendix F of this report.

3 Ontario and Quebec participated in TIMSS 1999 and 1995 as part of Canada.



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE356

APPENDIX A: OVERVIEW OF TIMSS PROCEDURES FOR ASSESSING SCIENCE

Developing the TIMSS 2003 Science Assessment

The development of the TIMSS 2003 science assessment was a col-
laborative process spanning a two-and-a-half-year period and involv-
ing science educators and development specialists from all over the 
world.2 Central to this effort was a major updating and revision of the 
existing TIMSS assessment frameworks to address changes during the 
last decade in curricula and the way science is taught. The resulting 
publication, entitled TIMSS Assessment Frameworks and Specifi cations 2003, 
serves as the basis of TIMSS 2003 and beyond.3

As shown in Exhibit A.2, the science assessment framework for 
TIMSS 2003 is framed by two organizing dimensions or aspects, a content 
domain and a cognitive domain. The content domains – life science, 
chemistry, physics, earth science, and environmental science at the 
eighth grade and life science, physical science, and earth science at the 
fourth grade – defi ne the specifi c science subject matter covered by the 
assessment. The three cognitive domains – factual knowledge, conceptual 
understanding, and reasoning and analysis – defi ne the sets of behaviors 
expected of students as they engage with the science content. 

Developing the TIMSS assessments for 2003 was a cooperative 
venture involving all of the National Research Coordinators (NRCs) 
during the entire process. Although about half of the items in the 1999 
eighth-grade assessment had been kept secure and were available for 
use in 2003 to measure trends from 1995 and 1999, the ambitious 
goals for curriculum coverage and innovative problem solving tasks 
specifi ed in the Frameworks and Specifi cations necessitated a tremendous 
item development effort. 

To maximize the effectiveness of the contributions from national 
centers, the TIMSS & PIRLS International Study Center developed a 
detailed item-writing manual and conducted a workshop for countries 
that wished to provide items for the international item pool. At this 
workshop, an item development “Task Force” consisting of the science 
coordinator and two experienced science item writers reviewed general 

2 For a full discussion of the TIMSS 2003 test development effort, please see Smith Neidorf, T.A. and Garden, R.A. (2004), “Developing the 
TIMSS 2003 Mathematics and Science Assessment and Scoring Guides” in M.O. Martin, I.V.S. Mullis and S.J. Chrostowski (eds.), TIMSS 2003 
Technical Report, Chestnut Hill, MA: Boston College.

3 Mullis, I.V.S., Martin, M.O., Smith, T.A., Garden, R.A., Gregory, K.D., Gonzalez, E.J., Chrostowski, S.J, and O’Connor, K.M. (2003), TIMSS 
Assessment Frameworks and Specifi cations 2003 (2nd Edition), Chestnut Hill, MA: Boston College. 

 For the TIMSS frameworks used in 1995 and 1999, see Robitaillle, D.F., McKnight, C.C., Schmidt, W.H., Britton, E.D., Raisen, S.A., and Nicol, 
C. (1993), TIMSS Monograph No. 1: Curriculum Frameworks for Mathematics and Science, Vancouver, BC: Pacifi c Educational Press.
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TIMSS2003

Grades 88SCIENCE 44&

Grade 8 Grade 4

Life Science Life Science

Chemistry Physical Science

Physics Earth Science

Earth Science

Environmental Science

Content Domain

Cognitive Domain

Factual Knowledge

Conceptual Understanding

Reasoning and Analysis

The Content and the Cognitive Domains of the Science FrameworkExhibit A.2:  
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item-writing guidelines for multiple-choice and constructed-response 
items and provided specifi c training in writing science items in accor-
dance with the TIMSS Assessment Frameworks and Specifi cations 2003. In 
the weeks that followed, more than 2,000 items and scoring guides 
were drafted and reviewed by the task force. The items were further 
reviewed by the Science and Mathematics Item Review Committee, a 
group of internationally prominent mathematics and science educators 
nominated by participating countries to advise on subject-matter issues 
in the assessment. Committee members also contributed enormously 
to the quality of the assessment by helping to develop tasks and items 
to assess problem solving and scientifi c inquiry. 

Participating countries fi eld-tested the items with representa-
tive samples of students, and all of the potential new items were again 
reviewed by the Science and Mathematics Item Review Committee. 
The NRCs had several opportunities to review the items and scoring 
criteria. The resulting TIMSS 2003 science tests contained 189 items at 
the eighth grade and 152 items at the fourth grade.

Exhibit A.3 presents the number and percentage of items, the 
number of multiple-choice and constructed-response items, and the 
number of score points in each of the science content domains for 
eighth and fourth grades. Comparable information is presented for the 
three cognitive domains. About two-fi fths of the items at each grade 
level were in constructed-response format, requiring students to gen-
erate and write their own answers. Some constructed-response ques-
tions asked for short answers while others required extended responses 
with students showing their work or providing explanations for their 
answers. The remaining questions used a multiple-choice format. In 
scoring the items, correct answers to most questions were worth one 
point. However, responses to some constructed-response questions 
(particularly those requiring extended responses) were evaluated for 
partial credit, with a fully correct answer being awarded two points 
(see later section on scoring). The total number of score points available 
for analysis thus somewhat exceeds the number of items (211 and 168 
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score points for eighth- and fourth-grades, respectively). Less than half 
of the students’ testing time (48% at eighth grade and 46% at fourth 
grade) was allocated to constructed-response items.

To ensure reliable measurement of trends over time, the 
TIMSS 2003 assessment included items that had been used in the 1995 
and 1999 assessments as well as items developed for the fi rst time in 
2003. Exhibit A.4 shows the distribution of score points across content 
domains for both trend items and items used for the fi rst time. Of the 
211 score points available in the entire 2003 science assessment, 24 
came from items used also in 1995, 52 from items used also in 1999, 
and 135 from items used for the fi rst time in 2003. At fourth grade, 33 
score points came from 1995 items, and the remaining 135 from new 
2003 items.

Every effort was made to ensure that the tests represented the 
curricula of the participating countries and that the items exhibited 
no bias toward or against particular countries. The fi nal forms of the 
test were endorsed by the NRCs of the participating countries. In addi-
tion, countries had an opportunity to match the content of the test to 
their curriculum. They identifi ed items measuring topics not covered in 
their intended curriculum. The information from this Test-Curriculum 
Matching Analysis, provided in Appendix C, indicates that omitting 
such items has little effect on the overall pattern of results.
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TIMSS2003

Grade88SCIENCE Exhibit A.3:  

Life Science 29 54 29 25 65

Chemistry 16 31 20 11 34

Physics 24 46 28 18 49

Earth Science 16 31 22 9 33

Environmental
Science 14 27 10 17 30

Total 189 109 80 211

Cognitive Domain

Factual Knowledge 30 57 50 7 59

Conceptual
Understanding 39 73 42 31 80

Reasoning and
Analysis 31 59 17 42 72

Total 100

100

189 109 80 211

Percentage
of Items

Number
of Score
Points2

Percentage
of Items

Total
Number
of Items

Number of
Multiple-Choice

Items

Number of
Constructed-

Response
Items1

Number
of Score
Points2

Content Domain
Total

Number
of Items

Number of
Multiple-Choice

Items

Number of
Constructed-

Response
Items1

Distribution of Science Items by Content Domain and Cognitive Domain

1 Constructed-response items include both short-answer and extended-response types.

Because results are rounded to the nearest whole number, some totals may appear inconsistent.

2 In scoring the tests, correct answers to most items were worth one point. However, responses 
to some constructed-response items were evaluated for partial credit with a fully correct answer 
awarded two points. Thus, the number of score points exceeds the number of items in the test.
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TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 361

44Exhibit A.3:  

Life Science 43 65 41 24 72

Physical Science 35 53 29 24 59

Earth Science 22 34 21 13 37

Total 100 152 91 61 168

Cognitive Domain

Factual Knowledge 35 54 41 13 59

Conceptual
Understanding 42 64 38 26 70

Reasoning and Analysis 23 34 12 22 39

Total 100 152 91 61 168

Content Domain Percentage
of Items

Total
Number
of Items

Number of
Multiple-Choice

Items

Number of
Constructed-

Response
Items1

Number
of Score
Points2

Percentage
of Items

Total
Number
of Items

Number of
Multiple-Choice

Items

Number of
Constructed-

Response
Items1

Number
of Score
Points2

Distribution of Science Items by Content Domain and Cognitive Domain

1 Constructed-response items include both short-answer and extended-response types. 2 In scoring the tests, correct answers to most items were worth one point. However, responses 
to some constructed-response items were evaluated for partial credit with a fully correct answer 
awarded two points. Thus, the number of score points exceeds the number of items in the test.



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE362

  

APPENDIX A: OVERVIEW OF TIMSS PROCEDURES FOR ASSESSING SCIENCE TIMSS2003

Grades 88SCIENCE 44&Exhibit A.4:  

Content Domain

Life Science 12 N/A 60 72

Physical Science 9 N/A 50 59

Earth Science 12 N/A 25 37

Total 33 N/A 135 168

From 1995 From 1999 New in 2003 Total

Content Domain

Life Science 6 12 47 65

Chemistry 4 11 19 34

Physics 5 17 27 49

Earth Science 6 6 21 33

Environmental
Science 3 6 21 30

Total 24 52 135 211

From 1995 From 1999 New in 2003 Total

Distribution of Score Points in TIMSS 2003 from Each Assessment Year by 
Science Content Domain

Grade 8

Grade 4
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TIMSS 2003 Assessment Design

Not all of the students in the TIMSS assessment responded to all of the 
science items. To ensure broad subject-matter coverage without over-
burdening individual students, TIMSS 2003, as in the 1995 and 1999 
assessments, used a matrix-sampling technique that assigns each assess-
ment item to one of a set of item blocks, and then assembles student 
test booklets by combining the item blocks according to a balanced 
design. Each student takes one booklet containing both mathematics 
and science items. Thus, the same students participated in both the 
mathematics and science testing. 

Exhibit A.5 summarizes the TIMSS 2003 assessment design, 
presenting both the matrix-sampling item blocks for mathematics and 
science and the item block-to-booklet assignment plan. According to 
the design, the 313 mathematics and science items at fourth grade 
and 383 items at eighth grade are divided among 28 item blocks at 
each grade, 14 mathematics blocks labeled M01 through M14, and 
14 science blocks labeled S01 through S14. Each block contains either 
mathematics items only or science items only. This general block design 
is the same for both grades, although the planned assessment time per 
block is 12 minutes for fourth grade and 15 minutes for eighth grade. 
At the eighth grade, six blocks in each subject (blocks 01 – 06) contain 
secure items from 1995 and 1999 to measure trends and eight blocks 
(07 – 14) contain new items developed for TIMSS 2003. Since fourth 
grade was not included in the 1999 assessment, trend items from 1995 
only were available, and these were placed in the fi rst three blocks. The 
remaining 11 blocks contain items new in 2003. 

In the TIMSS 2003 design, the 28 blocks of items are distributed 
across 12 student booklets, as shown in Exhibit A.5. Each booklet con-
sists of six blocks of items. To enable linking between booklets, each 
block appears in two, three, or four different booklets. The assessment 
time for individual students is 72 minutes at fourth grade (six 12-
minute blocks) and 90 minutes at eighth grade (six 15-minute blocks), 
which is comparable to that in the 1995 and 1999 assessments. The 
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booklets are organized into two three-block sessions (Parts I and II), 
with a break between the parts. 

The 2003 assessment was the fi rst TIMSS assessment in which 
calculators were permitted, and so it was important that the design 
allow students to use calculators when working on the new 2003 items. 
However, because calculators were not permitted in TIMSS 1995 or 
1999, the design also had to ensure that students did not use calcula-
tors when working on trend items from these assessments. The solu-
tion was to place the blocks containing trend items (blocks M01 – M06 
and S01 – S06) in Part I of the test booklets, to be completed without 
calculators before the break. After the break, calculators were allowed 
for the new items (blocks M07 – M14 and S07 – S14). To provide a 
more balanced design, however, and have information about differ-
ences with calculator access, two mathematics trend blocks (M05 and 
M06) and two science trend blocks (S05 and S06) also were placed in 
Part II of one booklet each.
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TIMSS2003

Grades 88SCIENCE 44&Exhibit A.5:  

Student Booklet

Booklet 1 M01 M02 S06 S07 M05 M07

Booklet 2 M02 M03 S05 S08 M06 M08

Booklet 3 M03 M04 S04 S09 M13 M11

Booklet 4 M04 M05 S03 S10 M14 M12

Booklet 5 M05 M06 S02 S11 M09 M13

Booklet 6 M06 M01 S01 S12 M10 M14

Booklet 7 S01 S02 M06 M07 S05 S07

Booklet 8 S02 S03 M05 M08 S06 S08

Booklet 9 S03 S04 M04 M09 S13 S11

Booklet 10 S04 S05 M03 M10 S14 S12

Booklet 11 S05 S06 M02 M11 S09 S13

Booklet 12 S06 S01 M01 M12 S10 S14

Part I Part II

Booklet Design for TIMSS 2003

Science Blocks

S09

S10

S11

S01

S02

S12

S05

S06

S07

S08

M11

M12

M13

M14

M03

M04

M02

S03

S04

M10

M01

Source of Items

TIMSS 2003 Item Blocks for Matrix-Sampling

M05

Mathematics Blocks

M06

M07

M08

M09

Trend Items (TIMSS 1995 or 1999)

Trend Items (TIMSS 1995 or 1999)

Trend Items (TIMSS 1995 or 1999)

Trend Items (TIMSS 1999)

Trend Items (TIMSS 1999)

Trend Items (TIMSS 1999)

New Replacement Items (TIMSS 2003)

New Replacement Items (TIMSS 2003)

New Replacement Items (TIMSS 2003)

New Replacement Items (TIMSS 2003)

New Replacement Items (TIMSS 2003)

New Replacement Items (TIMSS 2003)

New Replacement Items (TIMSS 2003)

New Replacement Items (TIMSS 2003)

S13

S14

TIMSS 2003 Assessment Design
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Background Questionnaires

As in previous assessments, TIMSS in 2003 administered a broad array 
of questionnaires to collect data on the educational context for student 
achievement. For TIMSS 2003, a concerted effort was made to stream-
line and upgrade the questionnaires. This work began with articulat-
ing the information to be collected in the TIMSS 2003 framework and 
continued with extensive fi eld testing.4

Across the two grades and two subjects, TIMSS 2003 involved 
11 questionnaires. National Research Coordinators completed four ques-
tionnaires. With the assistance of their curriculum experts, they pro-
vided detailed information on the organization, emphasis, and content 
coverage of the mathematics and science curriculum at fourth and 
eighth grades. The fourth- and eighth-grade students who were tested 
answered questions pertaining to their attitudes towards mathematics 
and science, their academic self-concept, classroom activities, home 
background, and out-of-school activities. The mathematics and science 
teachers of sampled students responded to questions about teaching 
emphasis on the topics in the curriculum frameworks, instructional 
practices, professional training and education, and their views on 
mathematics and science. Separate questionnaires for mathematics and 
science teachers were administered at the eighth grade, while to refl ect 
the fact that most younger students are taught all subjects by the same 
teacher, a single questionnaire was used at the fourth grade. The prin-
cipals or heads of schools at the fourth and eighth grades responded to 
questions about school staffi ng and resources, school safety, mathemat-
ics and science course offerings, and teacher support. 

4 For more information, see Chrostowski, S.J. (2004), “Developing the TIMSS 2003 Background Questionnaires” in M.O. Martin, I.V.S. Mullis, 
and S.J. Chrostowski (eds.), TIMSS 2003 Technical Report, Chestnut Hill, MA: Boston College.
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Translation and Verifi cation

The TIMSS data collection instruments were prepared in English and 
translated into 34 languages. Of the 49 countries and four benchmark-
ing participants, 17 collected data in two languages and one country, 
Egypt, in three languages – Arabic, English, and French. In addition 
to translation, it sometimes was necessary to modify the international 
versions for cultural reasons, even in the countries that tested wholly 
or partly in English. This process represented an enormous effort for 
the national centers, with many checks along the way. The translation 
effort included (1) developing explicit guidelines for translation and 
cultural adaptation; (2) translation of the instruments by the national 
centers in accordance with the guidelines, using two or more inde-
pendent translations; (3) consultation with subject-matter experts on 
cultural adaptations to ensure that the meaning and diffi culty of items 
did not change; (4) verifi cation of translation quality by professional 
translators from an independent translation company; (5) corrections 
by the national centers in accordance with the suggestions made; (6) 
verifi cation by the International Study Center that corrections were 
made; and (7) a series of statistical checks after the testing to detect 
items that did not perform comparably across countries.5 

5 More details about the translation verifi cation procedures can be found in Chrostowski, S.J. and Malak, B. (2004), “Translation and Cultural 
Adaptation of the TIMSS 2003 Instruments” in M.O. Martin, I.V.S. Mullis, and S.J. Chrostowski (eds.), TIMSS 2003 Technical Report, Chestnut 
Hill, MA: Boston College.
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Population Defi nition and Sampling

Since it is a curriculum-based study, TIMSS 2003 had as its intended 
target population all students at the end of their eighth and fourth 
years of formal schooling in the participating countries. However, for 
comparability with previous TIMSS assessments, the formal defi nition 
for the eighth grade specifi ed all students enrolled in the upper of the 
two adjacent grades that contained the largest proportion of 13-year-
old students at the time of testing, and for fourth grade, all students 
enrolled in the upper of the two adjacent grades that contained the 
largest proportion of 9-year-olds. These correspond to the eighth and 
fourth grades in practically every country.6 

The selection of valid and efficient samples is crucial to the 
quality and success of an international comparative study such as 
TIMSS. The accuracy of the survey results depends on the quality of 
sampling information and that of the sampling activities themselves. 
For TIMSS, NRCs worked on all phases of sampling with the TIMSS 
sampling experts from Statistics Canada and the IEA Data Process-
ing Center (DPC). NRCs received training in how to select the school 
and student samples and in the use of the sampling software. In con-
sultation with the TIMSS sampling referee (Keith Rust, Westat, Inc.), 
the TIMSS sampling experts reviewed the national sampling plans, 
sampling data, sampling frames, and sample execution. The sampling 
documentation was used by the TIMSS & PIRLS International Study 
Center, in consultation with the sampling experts and the sampling 
referee, to evaluate the quality of the samples. 

In a few situations where it was not possible to test the entire 
internationally desired population (all students enrolled in the upper 
of the two adjacent grades that contained the largest proportion of 13-
year-old or 9-year-old students at the time of testing), countries were 
permitted to defi ne a national desired population that excluded part 
of the internationally desired population. Exhibit A.6 shows any dif-
ferences in coverage between the international and national desired 
populations for eighth and fourth grades. Almost all participants at the 

6 The sample design for TIMSS is described in detail in Foy, P., and Joncas, M. (2004), “TIMSS 2003 Sampling Design” in M.O. Martin, I.V.S. 
Mullis and S.J. Chrostowski (eds.), TIMSS 2003 Technical Report, Chestnut Hill, MA: Boston College. 
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eighth grade achieved 100 percent coverage (47 out of 51), with Indo-
nesia, Lithuania, Morocco, and Serbia the exceptions. Consequently, 
the results for these countries are annotated in exhibits in this report. 
At fourth grade, only Lithuania of the 29 participants had less than 
100 percent coverage. 

Within the desired population, countries could defi ne a popula-
tion that excluded a small percentage (less than fi ve percent) of certain 
kinds of schools or students that would be very diffi cult or resource-
intensive to test (e.g., schools for students with special needs or schools 
that were very small or located in extremely rural areas). Countries 
excluding more than 10 percent of their population are annotated in 
the exhibits in this report. Exhibit A.6 shows that only three countries 
exceeded the 10 percent limit at eighth grade (Israel, Macedonia, and 
Syria) and no fourth-grade participant did so. 

Within countries, TIMSS used a two-stage sample design, in 
which the fi rst stage involved selecting about 150 public and private 
schools in each country. Within each school, countries were to use 
random procedures to select one eighth-grade mathematics class (for 
eighth-grade participants) and one fourth-grade classroom (fourth-
grade participants). All of the students in the sampled class were to 
participate in the TIMSS testing. This approach was designed to yield 
a representative sample of at least 4,000 students per country at each 
grade level. Typically, between 1,200 and 2,000 students responded to 
each achievement item in each country, depending on the booklets in 
which the items appeared.

Exhibits A.7 and A.8 present achieved sample sizes for schools 
and students, respectively, for participating countries. Exhibit A.9 shows 
the participation rates for schools, students, and overall, both with 
and without the use of replacement schools. Most countries achieved 
the minimum acceptable participation rates – 85 percent of both the 
schools and students, or a combined rate (the product of school and 
student participation) of 75 percent – although Hong Kong SAR, the 
Netherlands, and Scotland did so only after including replacement 
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TIMSS2003

Grade88SCIENCE Exhibit A.6:  

Notes on Coverage

Armenia 100% 2.9% 0.0% 2.9%

Australia 100% 0.4% 0.9% 1.3%

Bahrain 100% 0.0% 0.0% 0.0%

Belgium (Flemish) 100% 3.1% 0.1% 3.2%

Botswana 100% 0.8% 2.2% 3.0%

Bulgaria 100% 0.5% 0.0% 0.5%

Chile 100% 1.6% 0.7% 2.2%

Chinese Taipei 100% 0.2% 4.6% 4.8%

Cyprus 100% 1.1% 1.5% 2.5%

Egypt 100% 3.4% 0.0% 3.4%

England 100% 2.1% 0.0% 2.1%

Estonia 100% 2.6% 0.8% 3.4%

Ghana 100% 0.9% 0.0% 0.9%

Hong Kong, SAR 100% 3.3% 0.1% 3.4%

Hungary 100% 5.5% 3.2% 8.5%

Indonesia 80% Non-islamic schools 0.1% 0.3% 0.4%

Iran, Islamic Rep. of 100% 5.5% 1.1% 6.5%

Israel 100% 15.2% 8.6% 22.5%

Italy 100% 0.0% 3.6% 3.6%

Japan 100% 0.5% 0.1% 0.6%

Jordan 100% 0.5% 0.8% 1.3%

Korea, Rep. of 100% 1.5% 3.4% 4.9%

Latvia 100% 3.6% 0.1% 3.7%

Lebanon 100% 1.4% 0.0% 1.4%

Lithuania 89% Students taught in Lithuanian 1.4% 1.2% 2.6%

Macedonia, Rep. of 100% 12.5% 0.0% 12.5%

Malaysia 100% 4.0% 0.0% 4.0%

Moldova, Rep. of 100% 0.7% 0.5% 1.2%

Morocco 69% All students but Souss Massa Draa, Casablanca, Gharb-
Chrarda

Serbia without Kosovo

1.5% 0.0% 1.5%

Netherlands 100% 3.0% 0.0% 3.0%

New Zealand 100% 1.7% 2.7% 4.4%

Norway 100% 0.9% 1.5% 2.3%

Palestinian Nat'l Auth. 100% 0.2% 0.3% 0.5%

Philippines 100% 1.5% 0.0% 1.5%

Romania 100% 0.4% 0.1% 0.5%

Russian Federation 100% 1.7% 3.9% 5.5%

Saudi Arabia 100% 0.3% 0.2% 0.5%

Scotland 100% 0.0% 0.0% 0.0%

Serbia 81% 2.4% 0.6% 2.9%

Singapore 100% 0.0% 0.0% 0.0%

Slovak Republic 100% 5.0% 0.0% 5.0%

Slovenia 100% 1.3% 0.1% 1.4%

South Africa 100% 0.6% 0.0% 0.6%

Sweden 100% 0.3% 2.5% 2.8%

Syrian Arab Republic 100% 18.7% 0.0% 18.8%

Tunisia 100% 1.8% 0.0% 1.8%

United States 100% 0.0% 4.9% 4.9%

Benchmarking Participants

Basque Region, Spain 100%

100%

2.1% 3.8% 5.8%

Indiana State, US 0.0% 7.8% 7.8%

Ontario Province, Can. 100% 1.0% 5.0% 6.0%

Quebec Province, Can. 100% 1.4% 3.5% 4.8%

Countries

School-Level
Exclusions

Within-Sample
Exclusions

Overall
Exclusions

National Desired PopulationInternational Desired Population

Coverage

Coverage of TIMSS 2003 Target Population
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44Exhibit A.6:  

Notes on Coverage

Armenia 100% 2.9% 0.0% 2.9%

Australia 100% 1.2% 1.6% 2.7%

Belgium (Flemish) 100% 5.9% 0.4% 6.3%

Chinese Taipei 100% 0.3% 2.8% 3.1%

Cyprus 100% 1.5% 1.4% 2.9%

England 100% 1.9% 0.0% 1.9%

Hong Kong, SAR 100% 3.7% 0.1% 3.8%

Hungary 100% 4.4% 3.9% 8.1%

Iran, Islamic Rep. of 100% 3.6% 2.1% 5.7%

Italy 100% 0.1% 4.1% 4.2%

Japan 100% 0.4% 0.3% 0.8%

Latvia 100% 4.3% 0.1% 4.4%

Lithuania 92% Students taught in Lithuanian 2.1% 2.6% 4.6%

Moldova, Rep. of 100% 2.0% 1.6% 3.6%

Morocco 100% 2.2% 0.0% 2.2%

Netherlands 100% 4.1% 1.1% 5.2%

New Zealand 100% 1.5% 2.5% 4.0%

Norway 100% 1.7% 2.7% 4.4%

Philippines 100% 3.8% 0.7% 4.5%

Russian Federation 100% 2.2% 4.7% 6.8%

Scotland 100% 1.5% 0.0% 1.5%

Singapore 100% 0.0% 0.0% 0.0%

Slovenia 100% 0.8% 0.5% 1.3%

Tunisia 100% 0.9% 0.0% 0.9%

United States 100% 0.0% 5.1% 5.1%

Yemen 100% 0.6% 8.9% 9.5%

Benchmarking Participants

Indiana State, US 100% 0.0% 7.2% 7.2%

Ontario Province, Can. 100% 1.3% 3.5% 4.8%

Quebec Province, Can. 100% 2.7% 0.9% 3.6%

Countries

International Desired Population

Coverage

National Desired Population

School-Level
Exclusions

Within-Sample
Exclusions

Overall
Exclusions

Coverage of TIMSS 2003 Target Population
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TIMSS2003

Grade88SCIENCE Exhibit A.7:  

Countries Number of Schools
in Original Sample

Number of Eligible
Schools in Original

Sample

Number of Schools
in Original Sample
That Participated

Number of
Replacement Schools

That Participated

Total Number of
Schools That
Participated

Armenia 150 150 149 0 149

Australia 230 226 186 21 207

Bahrain 67 67 67 0 67

Belgium (Flemish) 150 150 122 26 148

Botswana 152 150 146 0 146

Bulgaria 170 169 163 1 164

Chile 195 195 191 4 195

Chinese Taipei 150 150 150 0 150

Cyprus 59 59 59 0 59

Egypt 217 217 215 2 217

England 160 160 62 25 87

Estonia 154 152 151 0 151

Ghana 150 150 150 0 150

Hong Kong, SAR 150 150 112 13 125

Hungary 160 157 154 1 155

Indonesia 150 150 148 2 150

Iran, Islamic Rep. of 188 181 181 0 181

Israel 150 147 143 3 146

Italy 172 171 164 7 171

Japan 150 150 146 0 146

Jordan 150 140 140 0 140

Korea, Rep. of 151 150 149 0 149

Latvia 150 149 137 3 140

Lebanon 160 160 148 4 152

Lithuania 150 150 137 6 143

Macedonia, Rep. of 150 150 142 7 149

Malaysia 150 150 150 0 150

Moldova, Rep. of 150 149 147 2 149

Morocco 227 165 131 0 131

Netherlands 150 150 118 12 130

New Zealand 175 174 149 20 169

Norway 150 150 138 0 138

Palestinian Nat'l Auth. 150 145 145 0 145

Philippines 160 160 132 5 137

Romania 150 149 148 0 148

Russian Federation 216 216 214 0 214

Saudi Arabia 160 160 154 1 155

Scotland 150 150 115 13 128

Serbia 150 150 149 0 149

Singapore 164 164 164 0 164

Slovak Republic 180 179 170 9 179

Slovenia 177 177 169 5 174

South Africa 265 265 241 14 255

Sweden 160 160 155 4 159

Syrian Arab Republic 150 150 121 13 134

Tunisia 150 150 150 0 150

United States 301 296 211 21 232

Benchmarking Participants

Basque Region, Spain 120 120 119 1 120

Indiana State, US 56 56 54 0 54

Ontario Province, Can. 200 196 171 15 186

Quebec Province, Can. 199 185 173 2 175

School Sample Sizes
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APPENDIX A: OVERVIEW OF TIMSS PROCEDURES FOR ASSESSING SCIENCE
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44Exhibit A.7:  

Countries Number of Schools
in Original Sample

Number of Eligible
Schools in Original

Sample

Number of Schools
in Original Sample
That Participated

Number of
Replacement Schools

That Participated

Total Number of
Schools That
Participated

Armenia 150 150 148 0 148

Australia 230 227 178 26 204

Belgium (Flemish) 150 150 133 16 149

Chinese Taipei 150 150 150 0 150

Cyprus 150 150 150 0 150

England 150 150 79 44 123

Hong Kong, SAR 150 150 116 16 132

Hungary 160 159 156 1 157

Iran, Islamic Rep. of 176 171 171 0 171

Italy 172 171 165 6 171

Japan 150 150 150 0 150

Latvia 150 149 137 3 140

Lithuania 160 160 147 6 153

Moldova, Rep. of 153 151 147 4 151

Morocco 227 225 197 0 197

Netherlands 150 149 77 53 130

New Zealand 228 228 194 26 220

Norway 150 150 134 5 139

Philippines 160 160 122 13 135

Russian Federation 206 205 204 1 205

Scotland 150 150 94 31 125

Singapore 182 182 182 0 182

Slovenia 177 177 169 5 174

Tunisia 150 150 150 0 150

United States 310 300 212 36 248

Yemen 150 150 150 0 150

Benchmarking Participants

Indiana State, US 56 56 56 0 56

Ontario Province, Can. 200 196 179 10 189

Quebec Province, Can. 198 194 192 1 193

School Sample Sizes
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APPENDIX A: OVERVIEW OF TIMSS PROCEDURES FOR ASSESSING SCIENCE

  

TIMSS2003

Grade88SCIENCE Exhibit A.8:  

Countries

Within-School
Student

Participation
(Weighted

Percentage)

Number of
Sampled

Students in
Participating

Schools

Number of
Students

Withdrawn
from

Class/School

Number of
Students
Excluded

Number of
Eligible

Students

Number of
Students
Absent

Number of
Students
Assessed

Armenia 90% 6388 56 0 6332 606 5726

Australia 93% 5286 60 16 5210 419 4791

Bahrain 98% 4351 64 0 4287 88 4199

Belgium (Flemish) 97% 5161 19 7 5135 165 4970

Botswana 98% 5388 70 70 5248 98 5150

Bulgaria 96% 4489 167 0 4322 205 4117

Chile 99% 6528 15 39 6474 97 6377

Chinese Taipei 99% 5525 54 37 5434 55 5379

Cyprus 96% 4314 79 66 4169 167 4002

Egypt 97% 7259 0 0 7259 164 7095

England 86% 3360 34 0 3326 496 2830

Estonia 96% 4242 28 5 4209 169 4040

Ghana 93% 5690 189 0 5501 401 5100

Hong Kong, SAR 97% 5204 33 4 5167 195 4972

Hungary 95% 3506 7 34 3465 163 3302

Indonesia 99% 5884 61 0 5823 61 5762

Iran, Islamic Rep. of 98% 5215 118 52 5045 103 4942

Israel 95% 4880 2 319 4559 241 4318

Italy 97% 4628 35 173 4420 142 4278

Japan 96% 5121 51 5 5065 209 4856

Jordan 96% 4871 176 41 4654 165 4489

Korea, Rep. of 99% 5451 18 50 5383 74 5309

Latvia 89% 4146 23 5 4118 488 3630

Lebanon 96% 4030 64 0 3966 152 3814

Lithuania 89% 6619 58 955 5606 642 4964

Macedonia, Rep. of 97% 4028 0 0 4028 135 3893

Malaysia 98% 5464 46 0 5418 104 5314

Moldova, Rep. of 96% 4262 58 0 4204 171 4033

Morocco 91% 3243 25 0 3218 275 2943

Netherlands 94% 3283 2 0 3281 216 3065

New Zealand 93% 4343 170 65 4108 307 3801

Norway 92% 4569 24 61 4484 351 4133

Palestinian Nat'l Auth. 99% 5543 117 14 5412 55 5357

Philippines 96% 7498 288 0 7210 293 6917

Romania 98% 4249 53 4 4192 88 4104

Russian Federation 97% 4926 50 62 4814 147 4667

Saudi Arabia 97% 4553 115 5 4433 138 4295

Scotland 89% 3962 24 0 3938 422 3516

Serbia 96% 4514 52 2 4460 164 4296

Singapore 97% 6236 5 0 6231 213 6018

Slovak Republic 95% 4428 16 0 4412 197 4215

Slovenia 93% 3883 19 2 3862 284 3578

South Africa 92% 9905 320 0 9585 633 8952

Sweden 89% 4941 58 93 4790 534 4256

Syrian Arab Republic 98% 5001 0 1 5000 105 4895

Tunisia 98% 5106 74 0 5032 101 4931

United States 94% 9891 90 279 9522 610 8912

Benchmarking Participants

Basque Region, Spain 98% 2736 41 113 2582 68 2514

Indiana State, US 97% 2402 43 107 2252 64 2188

Ontario Province, Can. 95% 4693 59 208 4426 209 4217

Quebec Province, Can. 92% 4919 78 46 4795 384 4411

Student Sample Sizes
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TIMSS2003

Grade
SCIENCE 
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44Exhibit A.8:  

Countries

Within-School
Student

Participation
(Weighted

Percentage)

Number of
Sampled

Students in
Participating

Schools

Number of
Students

Withdrawn
from

Class/School

Number of
Students
Excluded

Number of
Eligible

Students

Number of
Students
Absent

Number of
Students
Assessed

Armenia 91% 6275 57 0 6218 544 5674

Australia 94% 4675 69 39 4567 246 4321

Belgium (Flemish) 98% 4866 17 20 4829 117 4712

Chinese Taipei 99% 4793 11 88 4694 33 4661

Cyprus 97% 4536 27 60 4449 121 4328

England 93% 3917 45 0 3872 287 3585

Hong Kong, SAR 95% 4901 23 4 4874 266 4608

Hungary 94% 3603 11 67 3525 206 3319

Iran, Islamic Rep. of 98% 4587 83 80 4424 72 4352

Italy 97% 4641 23 185 4433 151 4282

Japan 97% 4690 16 16 4658 123 4535

Latvia 94% 3980 16 4 3960 273 3687

Lithuania 92% 5701 35 852 4814 392 4422

Moldova, Rep. of 97% 4162 46 0 4116 135 3981

Morocco 93% 4546 0 0 4546 282 4264

Netherlands 96% 3080 0 30 3050 113 2937

New Zealand 95% 4785 145 107 4533 225 4308

Norway 95% 4706 22 107 4577 235 4342

Philippines 95% 5225 40 31 5154 582 4572

Russian Federation 97% 4229 54 66 4109 146 3963

Scotland 92% 4283 34 0 4249 313 3936

Singapore 98% 6851 16 0 6835 167 6668

Slovenia 92% 3410 13 17 3380 254 3126

Tunisia 99% 4408 23 0 4385 51 4334

United States 95% 10795 49 429 10317 488 9829

Yemen 93% 4550 0 0 4550 345 4205

Benchmarking Participants

Indiana State, US 98% 2472 44 151 2277 44 2233

Ontario Province, Can. 96% 4813 91 158 4564 202 4362

Quebec Province, Can. 91% 4864 51 73 4740 390 4350

Student Sample Sizes
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TIMSS2003

Grade88SCIENCE Exhibit A.9:  

Before
Replacement

After
Replacement

Before
Replacement

After
Replacement

Armenia 99% 99% 99% 90% 89% 89%

Australia 81% 90% 100% 93% 75% 83%

Bahrain 100% 100% 100% 98% 98% 98%

Belgium (Flemish) 82% 99% 98% 97% 77% 94%

Botswana 98% 98% 100% 98% 96% 96%

Bulgaria 97% 97% 99% 96% 92% 92%

Chile 98% 100% 100% 99% 97% 99%

Chinese Taipei 100% 100% 100% 99% 99% 99%

Cyprus 100% 100% 100% 96% 96% 96%

Egypt 99% 100% 100% 97% 97% 97%

England 40% 54% 99% 86% 34% 46%

Estonia 99% 99% 100% 96% 95% 95%

Ghana 100% 100% 100% 93% 93% 93%

Hong Kong, SAR 74% 83% 99% 97% 72% 80%

Hungary 98% 99% 100% 95% 94% 94%

Indonesia 98% 100% 100% 99% 97% 99%

Iran, Islamic Rep. of 100% 100% 100% 98% 98% 98%

Israel 98% 99% 100% 95% 93% 94%

Italy 96% 100% 100% 97% 93% 97%

Japan 97% 97% 100% 96% 93% 93%

Jordan 100% 100% 100% 96% 96% 96%

Korea, Rep. of 99% 99% 100% 99% 98% 98%

Latvia 92% 94% 100% 89% 81% 83%

Lebanon 93% 95% 100% 96% 89% 91%

Lithuania 92% 95% 100% 89% 81% 84%

Macedonia, Rep. of 94% 99% 100% 97% 91% 96%

Malaysia 100% 100% 100% 98% 98% 98%

Moldova, Rep. of 99% 100% 100% 96% 95% 96%

Morocco 79% 79% 100% 91% 71% 71%

Netherlands 79% 87% 100% 94% 74% 81%

New Zealand 86% 97% 100% 93% 80% 90%

Norway 92% 92% 100% 92% 85% 85%

Palestinian Nat'l Auth. 100% 100% 100% 99% 99% 99%

Philippines 81% 86% 100% 96% 78% 82%

Romania 99% 99% 100% 98% 98% 98%

Russian Federation 99% 99% 100% 97% 96% 96%

Saudi Arabia 95% 97% 100% 97% 93% 94%

Scotland 76% 85% 100% 89% 68% 76%

Serbia 99% 99% 100% 96% 96% 96%

Singapore 100% 100% 100% 97% 97% 97%

Slovak Republic 96% 100% 100% 95% 91% 95%

Slovenia 94% 99% 100% 93% 87% 91%

South Africa 89% 96% 100% 92% 82% 88%

Sweden 97% 99% 99% 89% 85% 87%

Syrian Arab Republic 81% 89% 100% 98% 79% 87%

Tunisia 100% 100% 100% 98% 98% 98%

United States 71% 78% 99% 94% 66% 73%

Benchmarking Participants

Basque Region, Spain 100% 100% 100% 98% 97% 98%

Indiana State, US 97% 97% 100% 97% 94% 94%

Ontario Province, Can. 84% 93% 100% 95% 80% 89%

Quebec Province, Can. 91% 93% 100% 92% 84% 85%

Countries

Overall Participation

Student
Participation

School Participation

Class
Participation

Participation Rates (Weighted)
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TIMSS2003

Grade
SCIENCE 
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44Exhibit A.9:  

Before
Replacement

After
Replacement

Before
Replacement

After
Replacement

Armenia 99% 99% 100% 91% 90% 90%

Australia 78% 90% 100% 94% 73% 85%

Belgium (Flemish) 89% 99% 100% 98% 87% 97%

Chinese Taipei 100% 100% 100% 99% 99% 99%

Cyprus 100% 100% 100% 97% 97% 97%

England 54% 82% 100% 93% 50% 76%

Hong Kong, SAR 77% 88% 99% 95% 73% 83%

Hungary 98% 99% 100% 94% 92% 93%

Iran, Islamic Rep. of 100% 100% 100% 98% 98% 98%

Italy 97% 100% 100% 97% 93% 97%

Japan 100% 100% 100% 97% 97% 97%

Latvia 91% 94% 100% 94% 85% 88%

Lithuania 92% 96% 99% 92% 84% 87%

Moldova, Rep. of 97% 100% 100% 97% 94% 97%

Morocco 87% 87% 100% 93% 81% 81%

Netherlands 52% 87% 100% 96% 50% 84%

New Zealand 87% 98% 100% 95% 82% 93%

Norway 89% 93% 100% 95% 85% 88%

Philippines 78% 85% 100% 95% 75% 81%

Russian Federation 99% 100% 100% 97% 96% 97%

Scotland 64% 83% 100% 92% 59% 77%

Singapore 100% 100% 100% 98% 98% 98%

Slovenia 95% 99% 100% 92% 87% 91%

Tunisia 100% 100% 100% 99% 99% 99%

United States 70% 82% 99% 95% 66% 78%

Yemen 100% 100% 100% 93% 93% 93%

Benchmarking Participants

Indiana State, US 100% 100% 100% 98% 98% 98%

Ontario Province, Can. 89% 94% 100% 96% 85% 90%

Quebec Province, Can. 99% 100% 100% 91% 90% 91%

Countries

Overall Participation

Student
Participation

School Participation

Class
Participation

Participation Rates (Weighted)
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schools. The United States and Morocco had overall participation rates 
after including replacement schools of just below 75 percent (73% and 
71%, respectively), and were annotated accordingly. Despite extraor-
dinary efforts to secure full participation, England’s participation fell 
below the minimum requirement of 50 percent, and so their results 
were annotated and placed below a line in exhibits showing achieve-
ment. Because of scheduling diffi culties, Korea was unable to test its 
eighth-grade students in May 2003 as planned. Instead, the students 
were tested in September 2003, when they had moved into the ninth 
grade. The results for Korea are annotated accordingly in exhibits in 
this report.

At fourth grade, all participants achieved the minimum accept-
able participation rates, although Australia, England, Hong Kong SAR, 
the Netherlands, Scotland, and the United States did so only after 
including replacement schools.

Whereas countries achieved a high degree of compliance with 
sampling guidelines in 2003, occasionally countries’ data were omitted 
from exhibits dealing with trends from earlier assessments because 
of comparability issues. Because of differences in population cover-
age, 1999 eighth-grade data for Australia, Morocco, and Slovenia and 
fourth-grade data for Italy are not shown in this report. Israel, Italy, and 
South Africa, experienced diffi culties with sampling at the classroom 
level in 1995; consequently their eighth-grade data from that assess-
ment are not shown in this report.
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Data Collection

Each participating country was responsible for carrying out all aspects 
of the data collection, using standardized procedures developed for the 
study. Training manuals were created for school coordinators and test 
administrators that explained procedures for receipt and distribution 
of materials as well as for the activities related to the testing sessions. 
These manuals covered procedures for test security, standardized scripts 
to regulate directions and timing, rules for answering students’ ques-
tions, and steps to ensure that identifi cation on the test booklets and 
questionnaires corresponded to the information on the forms used to 
track students.7

Each country was responsible for conducting quality control 
procedures and describing this effort in the NRC’s report documenting 
procedures used in the study. In addition, the TIMSS & PIRLS Interna-
tional Study Center considered it essential to monitor compliance with 
standardized procedures. NRCs were asked to nominate one or more 
persons unconnected with their national center to serve as quality 
control monitors for their countries. The International Study Center 
developed manuals for the monitors and briefed them in two-day train-
ing sessions about TIMSS, the responsibilities of the national centers in 
conducting the study, and their roles and responsibilities. 

In all, 50 quality control monitors drawn from the 49 coun-
tries and four Benchmarking participants participated in the training.8 
Where necessary, quality control monitors who attended the train-
ing session were permitted to recruit other monitors to assist them in 
covering the territory and meeting the testing timetable. All together, 
the international quality control monitors and those trained by them 
observed 1,147 testing sessions (755 for grade 8 and 392 for grade 4),9 
and conducted interviews with the National Research Coordinator in 
each of the participating countries.10

The results of the interviews indicate that, in general, NRCs 
had prepared well for data collection and, despite the heavy demands 

7 Data collection procedures for TIMSS is described in detail in Barth, J., Gonzalez, E.J., and Neuschmidt, O. (2004), “TIMSS 2003 Survey Opera-
tions Procedures” in M.O. Martin, I.V.S. Mullis and S.J. Chrostowski (eds.), TIMSS 2003 Technical Report, Chestnut Hill, MA: Boston College. 

8 Iran and Israel were the only countries whose quality control monitors were not trained; Ontario and Quebec shared the same quality control 
monitor.

9 Operational constraints prevented quality control monitor visits in fi ve testing sessions in Japan.

10 Steps taken to ensure high-quality data collection in TIMSS are described in detail in Gonzalez, E.J. and Diaconu, D. (2004), “Quality Assur-
ance in the TIMSS 2003 Data Collection” in M.O. Martin, I.V.S. Mullis, and S.J. Chrostowski (eds.), TIMSS 2003 Technical Report, Chestnut 
Hill, MA: Boston College.
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of the schedule and shortages of resources, were able to conduct the 
data collection effi ciently and professionally. Similarly, the TIMSS tests 
appeared to have been administered in compliance with international 
procedures, including the activities before the testing session, those 
during testing, and the school-level activities related to receiving, dis-
tributing, and returning material from the national centers.

Scoring the Constructed-Response Items

Because 40 to 50 percent of the test time was devoted to constructed-
response items, TIMSS needed to develop procedures for reliably eval-
uating student responses within and across countries. Scoring used 
two-digit codes with rubrics specifi c to each item. The fi rst digit des-
ignates the correctness level of the response. The second digit, com-
bined with the fi rst, represents a diagnostic code identifying specifi c 
types of approaches, strategies, or common errors and misconceptions. 
Although not used in this report, analyses of responses based on the 
second digit should provide insight into ways to help students better 
understand science concepts and problem-solving approaches. 

To ensure reliable scoring procedures based on the TIMSS rubrics, 
the International Study Center prepared detailed guides containing the 
rubrics and explanations of how to implement them, together with 
example student responses for the various rubric categories. These 
guides, along with training packets containing extensive examples of 
student responses for practice in applying the rubrics, were used as a 
basis for intensive training in scoring the constructed-response items. 
The training sessions were designed to help representatives of national 
centers who would then be responsible for training personnel in their 
countries to apply the two-digit codes reliably.

To gather and document empirical information about the within-
country agreement among scorers, TIMSS arranged to have systematic 
samples of at least 100 student responses to each item scored indepen-
dently by two readers. Exhibit A.10 shows the average and range of 
the within-country exact percent of agreement between scorers on the 
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constructed-response items in the science test for the TIMSS partici-
pants. The exhibit shows agreement for both the correctness score (the 
fi rst digit) and for the two-digit diagnostic score. A high percentage of 
exact agreement was observed, with an overall average of 97 percent 
for correctness score and 92 percent for diagnostic score at the eighth 
grade and 96 and 92 percent, respectively at the fourth grade. The 
TIMSS data from the reliability studies indicate that scoring procedures 
were robust for the science items, especially for the correctness score 
used for the analyses in this report.

The double scoring of a sample of the student test booklets pro-
vided a measure of the consistency within each country with which 
constructed-response questions were scored. TIMSS 2003 also took 
steps to show that those constructed-response items from 1999 that 
were used in 2003 were scored in the same way in both assessments. 
In anticipation of this, countries that participated in TIMSS 1999 sent 
samples of scored student booklets from the 1999 eighth-grade data 
collection to the IEA Data Processing Center, where they were digitally 
scanned and stored in presentation software for later use. As a check 
on scoring consistency from 1999 to 2003, staff members working 
in each country on scoring the 2003 eighth-grade data were asked 
also to score these 1999 responses using the DPC software. The items 
from 1995 that were used in TIMSS 2003 all were in multiple-choice 
format, and therefore scoring reliability was not an issue. As shown in 
Exhibit A.11, there was a very high degree of scoring consistency, with 
92 percent exact agreement, on average, internationally, between the 
scores awarded in 1999 and those given by the 2003 scorers. There was 
somewhat less agreement at the diagnostic score level, with 81 percent 
exact agreement, on average.  

To monitor the consistency with which the scoring rubrics were 
applied across countries, TIMSS collected from the Southern-Hemi-
sphere countries that administered TIMSS in English a sample of 150 
student responses to 21 constructed-response science questions. This set 
of 3,150 student responses was then sent to each Northern-Hemisphere 
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TIMSS2003

Grade88SCIENCE Exhibit A.10:  

Armenia 98 92 100 97 90 100

Australia 99 94 100 97 89 100

Bahrain 98 94 100 95 85 100

Belgium (Flemish) 97 89 100 93 83 100

Botswana 95 74 100 87 74 97

Bulgaria 91 72 99 84 64 99

Chile 97 91 100 94 89 99

Chinese Taipei 99 97 100 98 86 100

Cyprus 96 87 100 91 80 99

Egypt 100 98 100 100 97 100

England 98 92 100 96 85 100

Estonia 99 97 100 98 88 100

Ghana 98 93 100 93 83 99

Hong Kong, SAR 99 97 100 97 92 100

Hungary 96 87 100 92 83 100

Indonesia 96 87 100 86 68 99

Iran, Islamic Rep. of 98 87 100 95 84 100

Israel 95 89 100 84 66 98

Italy 98 91 100 96 90 100

Japan 97 81 100 93 80 100

Jordan 99 97 100 96 91 100

Korea, Rep. of 98 84 100 95 74 100

Latvia 94 78 100 87 50 100

Lebanon 100 98 100 99 95 100

Lithuania 90 69 100 82 58 100

Macedonia, Rep. of 99 96 100 97 92 100

Malaysia 99 98 100 99 97 100

Moldova, Rep. of 100 99 100 100 99 100

Morocco 94 86 100 86 69 95

Netherlands 90 70 100 84 61 100

New Zealand 98 92 100 93 84 100

Norway 95 83 100 91 80 100

Palestinian Nat'l Auth. 95 82 100 87 69 99

Philippines 98 89 100 94 83 99

Romania 99 96 100 98 94 100

Russian Federation 99 92 100 98 91 100

Saudi Arabia 97 87 100 91 68 99

Scotland 97 89 100 94 85 100

Serbia 99 94 100 98 92 100

Singapore 100 99 100 99 98 100

Slovak Republic 99 95 100 97 89 100

Slovenia 90 70 100 81 61 100

South Africa 99 94 100 96 88 99

Sweden 92 76 100 85 68 99

Tunisia 98 90 100 94 73 100

United States 92 72 100 83 68 99

International Avg. 97 88 100 92 80 99

Benchmarking Participants

Basque Country, Spain 96 87 100 92 79 100

Indiana State, US 94 82 100 87 67 100

Ontario Province, Can. 91 77 100 83 62 98

Quebec Province, Can. 92 80 100 84 66 100

Countries Average of
Exact Percent

Agreement
Across Items Min Max

Range of
Exact Percent
Agreement

Correctness Score Agreement Diagnostic Score Agreement

Average of
Exact Percent
Agreement

Across Items Min Max

Range of
Exact Percent
Agreement

TIMSS 2003 Within-Country Scoring Reliability for the Constructed-Response 
Science Items
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TIMSS2003

Grade
SCIENCE 
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44Exhibit A.10:  

Armenia 99 97 100 97 91 100

Australia 99 94 100 98 91 100

Belgium (Flemish) 99 89 100 95 86 100

Chinese Taipei 98 89 100 96 89 100

Cyprus 94 76 100 89 75 99

England 98 87 100 96 86 100

Hong Kong, SAR 99 97 100 97 89 100

Hungary 95 80 100 91 78 100

Iran, Islamic Rep. of 96 85 100 93 83 99

Italy 94 77 100 90 77 100

Japan 97 86 100 94 83 100

Latvia 96 82 100 92 71 99

Lithuania 93 81 100 86 50 99

Moldova, Rep. of 100 100 100 100 100 100

Morocco 97 93 100 92 78 99

Netherlands 91 71 99 84 70 99

New Zealand 97 86 100 92 83 99

Norway 97 85 100 93 84 100

Philippines 97 89 100 91 77 99

Russian Federation 99 98 100 99 96 100

Scotland 98 90 100 96 85 100

Singapore 100 99 100 99 97 100

Slovenia 91 74 100 85 69 100

Tunisia 93 79 100 82 68 96

United States 93 70 100 86 68 99

International Avg. 96 85 100 92 80 99

Benchmarking Participants

Indiana State, US 95 76 100 92 62 100

Ontario Province, Can. 95 80 100 90 75 100

Quebec Province, Can. 95 81 100 89 72 99

Diagnostic Score Agreement

Average of
Exact Percent
Agreement

Across Items Min Max

Range of
Exact Percent
Agreement

Countries Average of
Exact Percent

Agreement
Across Items Min Max

Range of
Exact Percent
Agreement

Correctness Score Agreement

TIMSS 2003 Within-Country Scoring Reliability for the Constructed-Response 
Science Items
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TIMSS2003

Grade88SCIENCE Exhibit A.11:  

Min Max Min Max

Australia 93 75 100 81 56 100

Belgium (Flemish) 92 79 100 83 68 100

Bulgaria 96 87 100 83 45 100

Chile 91 80 100 77 47 100

Chinese Taipei 92 70 100 80 38 100

Cyprus 90 70 99 79 50 99

Hong Kong, SAR 89 74 100 80 58 100

Hungary 92 74 100 84 64 100

Indonesia 90 63 100 75 41 97

Iran, Islamic Rep. 92 68 100 82 55 99

Israel 93 80 100 81 46 100

Italy 94 86 100 88 73 100

Japan 92 72 100 84 62 100

Jordan 96 90 100 87 76 99

Korea, Rep. of 93 77 100 85 56 100

Latvia 79 36 100 65 21 98

Lithuania 86 66 100 74 40 100

Macedonia, Rep. of 99 89 100 98 80 100

Malaysia 92 80 100 74 35 100

New Zealand 94 87 99 79 52 98

Philippines 90 44 100 76 32 100

Romania 96 91 100 90 73 100

Russian Federation 93 80 100 79 55 99

Singapore 97 93 100 88 61 100

Slovak Republic 89 73 100 76 56 100

Slovenia 94 71 100 90 72 100

South Africa 93 71 100 79 19 100

United States 94 83 100 84 70 100

International Avg. 92 75 100 81 54 100

Benchmarking Participants

Ontario Province, Can. 91 76 100 81 60 100

Quebec Province, Can. 91 76 100 81 60 100

Countries

Correctness Score Agreement Diagnostic Score Agreement

Average of
Exact Percent

Agreement Across
Items

Range of
Exact Percent
Agreement

Range of
Exact Percent
Agreement

Average of
Exact Percent
Agreement

Across Items

TIMSS 2003 Trend Scoring Reliability (1999–2003) for the Constructed-Response 
Science Items
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Grade
SCIENCE 
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Correctness Score Agreement Diagnostic Score Agreement

S032202 99900 83 73

S022283 99900 93 86

S022154 99900 83 70

S022191 99900 94 83

S022088A 99900 83 72

S022088B 99900 76 61

S022286 99900 91 77

S032625A 99900 97 94

S032625B 99900 92 72

S032120A 99900 78 61

S032120B 99900 87 69

S032063 99900 81 73

S032306 99900 88 83

S032640 99900 89 79

S032272 99900 95 88

S032650A 99900 90 84

S032650B 99900 87 80

S032056 99900 88 74

S032369 99900 80 71

S032565 99900 90 78

S032516 99900 84 74

87 76Average Percent Agreement

Exact Percent Agreement

Total Valid ComparisonsItem Label

88TIMSS 2003 Cross-Country Scoring Reliability for the Constructed-Response 
Science Items

Exhibit A.12: 
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country having scorers profi cient in English and scored independently 
by one or if possible two of these scorers. Each of the responses was 
scored by 37 scorers from the countries that participated. Making all 
possible comparisons among scorers gave 666 comparisons for each 
student response to each item, and 99,900 total comparisons when 
aggregated across all 150 student responses to that item. Agreement 
across countries was defi ned in terms of the percentage of these com-
parisons that were in exact agreement. Exhibit A.12 shows that scorer 
reliability across countries was high, with the percent exact agreement 
averaging 87 percent across the 21 items for the correctness score and 
76 percent for the diagnostic score. 

Test Reliability

Exhibit A.13 displays the mathematics test reliability coeffi cient for 
each country. This coeffi cient is the median Cronbach's alpha reliabil-
ity across the 12 test booklets. At both grade levels, median reliabilities 
generally were high, with an international median (the median of the 
reliability coeffi cients for all countries) of 0.84 at both grades. Despite 
the generally high reliabilities, there were some countries with median 
reliabilities below 0.80, namely Bahrain, Botswana, Ghana, Indone-
sia, Morocco, Saudi Arabia, Syria, and Tunisia at the eighth grade and 
Belgium (Flemish), Hong Kong SAR, Morocco, and the Netherlands 
at the fourth grade.
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TIMSS2003

Grades 88SCIENCE 44&

Grade 8 Grade 4

Armenia 0.81 0.84

Australia 0.86 0.85

Bahrain 0.78

Belgium (Flemish) 0.84 0.77

Botswana 0.72

Bulgaria 0.88

Chile 0.82

Chinese Taipei 0.89 0.80

Cyprus 0.81 0.81

Egypt 0.85

England 0.88 0.86

Estonia 0.84

Ghana 0.63

Hong Kong, SAR 0.83 0.76

Hungary 0.88 0.84

Indonesia 0.79

Iran, Islamic Rep. of 0.81 0.81

Israel 0.87

Italy 0.85 0.85

Japan 0.86 0.82

Jordan 0.87

Korea, Rep. of 0.87

Latvia 0.83 0.80

Lebanon 0.81

Lithuania 0.85 0.80

Macedonia, Rep. of 0.85

Malaysia 0.83

Moldova, Rep. of 0.82 0.87

Morocco 0.70 0.74

Netherlands 0.85 0.75

New Zealand 0.87 0.87

Norway 0.83 0.84

Palestinian Nat'l Auth. 0.83

Philippines 0.81 0.86

Romania 0.89

Russian Federation 0.86 0.86

Saudi Arabia 0.71

Scotland 0.85 0.85

Serbia 0.86

Singapore 0.91 0.87

Slovak Republic 0.87

Slovenia 0.84 0.83

South Africa 0.84

Sweden 0.86

Syrian Arab Republic 0.77

Tunisia 0.67 0.81

United States 0.88 0.85

Yemen 0.80

International Median 0.84 0.84

Benchmarking Participants

Basque Country, Spain 0.81

Indiana State, US 0.85 0.82

Ontario Province, Can. 0.84 0.84

Quebec Province, Can. 0.82 0.81

Reliability Coefficient1

Countries

Cronbach's Alpha Reliability Coeffi cient – TIMSS 2003 Science TestExhibit A.13:  

1 The reliability coeffi cient for each country is the median Cronbach's alpha reliability across the 12 test 
booklets.
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Data Processing

To ensure the availability of comparable, high-quality data for analysis, 
TIMSS took rigorous quality control steps to create the international 
database.11 TIMSS prepared manuals and software for countries to use 
in entering their data, so that the information would be in a standard-
ized international format before being forwarded to the IEA Data Pro-
cessing Center in Hamburg for creation of the international database. 
Upon arrival at the Data Processing Center, the data underwent an 
exhaustive cleaning process. This involved several iterative steps and 
procedures designed to identify, document, and correct deviations from 
the international instruments, fi le structures, and coding schemes. The 
process also emphasized consistency of information within national 
data sets and appropriate linking among the many student, teacher, 
and school data fi les. 

Throughout the process, the TIMSS 2003 data were checked and 
double-checked by the IEA Data Processing Center, the International 
Study Center, and the national centers. The national centers were con-
tacted regularly and given multiple opportunities to review the data for 
their countries. In conjunction with the IEA Data Processing Center, 
the International Study Center reviewed item statistics for each cogni-
tive item in each country to identify poorly performing items. On the 
fourth-grade science test, two items were deleted for all countries. In 
addition, 10 countries had one or more items deleted (in most cases, 
one or two). Usually the poor statistics (negative point-biserials for 
the key, large item-by-country interactions, and statistics indicating 
lack of fi t with the model) were a result of translation, adaptation, or 
printing deviations. At eighth grade, no science items were deleted for 
all countries, but 16 countries had one or more items deleted (mostly 
one or two).

11 These steps are detailed in Barth, J., Carstens, R., and Neuschmidt, O. (2004), “Creating and Checking the TIMSS 2003 Database” in M.O. 
Martin, I.V.S. Mullis, and S.J. Chrostowski (eds.), TIMSS 2003 Technical Report, Chestnut Hill, MA: Boston College.
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IRT Scaling and Data Analysis

The general approach to reporting the TIMSS achievement data was 
based primarily on item response theory (IRT) scaling methods.12 The 
science results were summarized using a family of 2-parameter and 3-
parameter IRT models for dichotomously-scored items (right or wrong), 
and generalized partial credit models for items with 0, 1, or 2 available 
score points. The IRT scaling method produces a score by averaging the 
responses of each student to the items that he or she took in a way that 
takes into account the diffi culty and discriminating power of each item. 
The methodology used in TIMSS includes refi nements that enable reli-
able scores to be produced even though individual students responded 
to relatively small subsets of the total science item pool. Achievement 
scales were produced for each of the science content areas (life science, 
chemistry, physics, earth science, and environmental science at the 
eighth grade and life science, physical science, and earth science at the 
fourth grade), as well as for science overall. 

The IRT methodology was preferred for developing comparable 
estimates of performance for all students, since students answered dif-
ferent test items depending upon which of the 12 test booklets they 
received. The IRT analysis provides a common scale on which perfor-
mance can be compared across countries. In addition to providing a 
basis for estimating mean achievement, scale scores permit estimates 
of how students within countries vary and provide information on 
percentiles of performance. 

As shown in Exhibit A.5, TIMSS has a complicated booklet 
design, with blocks of items appearing in different positions in differ-
ent booklets. For example, the items in block M1 appear as the fi rst 
block in Booklet 1, as the second block in Booklet 6, and as the third 
block in Booklet 12. This allows the booklets to be linked together effi -
ciently, but also to monitor and counterbalance any position effect. In 
TIMSS 2003, the counterbalanced booklet design made it possible to 
detect an unexpectedly strong position effect in the data as the item sta-
tistics for each country were reviewed. More specifi cally, this position 

12 For a detailed description of the TIMSS scaling, see Gonzalez, E.J., Galia, J., and Li, I. (2004), “Scaling Methods and Procedures for the TIMSS 
2003 Mathematics and Science Scales” in M.O. Martin, I.V.S. Mullis, and S.J. Chrostowski (eds.), TIMSS 2003 Technical Report, Chestnut Hill, 
MA: Boston College.
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effect occurred because some students in all countries did not reach all 
the items in the third block position, which was the end of the fi rst half 
of each booklet before the break. The same effect was evident for the 
sixth block position, which was the last block in the booklets. The IRT 
scaling addressed this problem by treating items in the third and sixth 
block positions as if they were unique, even though they also appeared 
in other positions. For example, the mathematics items in block M1 
from Booklet 1 (the fi rst position) and from Booklet 6 (second posi-
tion) were considered to be the same items for scaling and reporting 
purposes, but those in Booklet 12 (the third position) were scaled as 
items that were different and unique. 

The TIMSS science achievement scale was designed to provide 
a reliable measure of student achievement spanning 1995, 1999, and 
2003. The metric of the scale was established originally with the 1995 
assessment. When all countries participating in 1995 at the eighth 
grade are treated equally, the TIMSS scale average over those coun-
tries is 500 and the standard deviation is 100. The same applies for 
the fourth-grade assessment. Since the countries varied in size, each 
country was weighted to contribute equally to the mean and standard 
deviation of the scale. The average and standard deviation of the scale 
scores are arbitrary and do not affect scale interpretation. To preserve 
the metric of the original 1995 scale, the 1999 eighth-grade assessment 
was scaled using students from the countries that participated in both 
1995 and 1999. Then students from the countries that tested in 1999 
but not 1995 were assigned scores on the basis of the scale. 

At the eighth grade, TIMSS developed the 2003 scale in the 
same way as in 1999, preserving the metric fi rst with students from 
countries that participated in both 1999 and 2003,13 and then assigning 
scores on the basis of the scale to students tested in 2003 but not the 
earlier assessment. At fourth grade, because there was no assessment 
in 1999, the 2003 and 1995 data were linked directly together using 
students from countries that participated in both assessments, and the 

13 Because the 1995 student data had already been linked to the 1999 student data, it was not necessary to include the 1995 data in the 1999-
2003 calibration.
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students tested in 2003 but not 1995 were assigned scores on the basis 
of the scale. 

To allow more accurate estimation of summary statistics for 
student subpopulations, the TIMSS scaling made use of plausible-value 
technology, whereby fi ve separate estimates of each student’s score 
were generated on each scale, based on the student’s responses to the 
items in the student’s booklet and the student’s background charac-
teristics. The fi ve score estimates are known as “plausible values,” and 
the variability between them encapsulates the uncertainty inherent in 
the score estimation process. 

In addition to the scales for science overall, IRT scales also were 
created for each of the science content areas for the 2003 data. However, 
insuffi cient common items were used in 1995 and 1999 to establish reli-
able IRT content area scales for trend purposes. The trend exhibits pre-
sented in Chapter 3 were based on the average percentage of students 
responding correctly to the common items in each content area. 

Estimating Sampling Error

Because the statistics presented in this report are estimates of national 
performance based on samples of students, rather than the values that 
could be calculated if every student in every country had answered 
every question, it is important to have measures of the degree of uncer-
tainty of the estimates. The jackknife procedure was used to estimate 
the standard error associated with each statistic presented in this 
report.14 The jackknife standard errors also include an error compo-
nent due to variation among the fi ve plausible values generated for 
each student. The use of confi dence intervals, based on the standard 
errors, provides a way to make inferences about the population means 
and proportions in a manner that refl ects the uncertainty associated 
with the sample estimates. An estimated sample statistic plus or minus 
two standard errors represents a 95 percent confi dence interval for the 
corresponding population result.

14 Procedures for computing jackknifed standard errors are presented in Gonzalez, E.J., Galia, J., Arora, A., Erberber, E., and Diaconu, D. (2004), 
“Reporting Student Achievement in Mathematics and Science” in M.O. Martin, I.V.S. Mullis, and S.J. Chrotowski (eds.), TIMSS 2003 Technical 
Report, Chestnut Hill, MA: Boston College.
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Assessing Statistical Signifi cance

This report makes extensive use of statistical hypothesis-testing to 
provide a basis for evaluating the signifi cance of differences in per-
centages and in average achievement scores. Each separate test follows 
the usual convention of holding to 0.05 the probability that reported 
differences could be due to sampling variability alone. There is one 
important difference in the way TIMSS 2003 reports signifi cance tests 
compared with the practice in 1995 and 1999. In the previous assess-
ments, signifi cance tests in exhibits where the results of many tests 
are reported simultaneously were based on a Bonferroni procedure 
for multiple comparisons. The Bonferroni procedure was not used in 
TIMSS 2003. The procedure takes into account the number of com-
parisons being made, which is a function of the number of countries 
participating. Since this varies from assessment to assessment, the Bon-
ferroni procedure makes it diffi cult to compare results from one assess-
ment to the next. However, users of the reports should be aware that, 
following the logic of statistical hypothesis testing, on average, about 
fi ve percent of statistical tests will be signifi cant by chance alone.

Setting International Benchmarks of Student Achievement

In order to provide meaningful descriptions of what performance on 
the TIMSS science scale could mean in terms of the science that stu-
dents know and can do, TIMSS identifi ed four points on the scale for 
use as international benchmarks. Selected to represent the range of 
performance shown by students internationally, the advanced bench-
mark is 625, the high benchmark is 550, the intermediate bench-
mark is 475, and the low benchmark is 400. Although the fourth- and 
eighth-grade scales are different, the same benchmark points are used 
at both grades. 

To interpret the TIMSS scale scores and analyze achievement 
at the international benchmarks, TIMSS conducted a scale anchoring 
analysis to describe achievement of students at those four points on 



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 393

APPENDIX A: OVERVIEW OF TIMSS PROCEDURES FOR ASSESSING SCIENCE

the scale. Scale anchoring is a way of describing students’ performance 
at different points on a scale in terms of what they know and can do. 
It involves a statistical component, in which items that discriminate 
between successive points on the scale are identifi ed, and a judgmental 
component in which subject-matter experts examine the items and 
generalize to students’ knowledge and understandings.15

15 The scale-anchoring procedure is described fully in Gonzalez, E.J., Galia, J., Arora, A., Erberber, E., and Diaconu, D. (2004), “Reporting 
Student Achievement in Mathematics and Science” in M.O. Martin, I.V.S. Mullis, and S.J. Chrotowski (eds.), TIMSS 2003 Technical Report, 
Chestnut Hill, MA: Boston College. An application of the procedure to the 1995 TIMSS data may be found in Kelly, D.L., Mullis, I.V.S., and 
Martin, M.O. (2000), Profi les of Student Achievement in Mathematics at the TIMSS International Benchmarks: U.S. Performance and Stan-
dards in an International Context, Chestnut Hill, MA: Boston College.



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE394

APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 395

APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS

Appendix B
Multiple Comparisons 
of Average Achievement 
in Science Content Areas
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS

  

TIMSS2003

Grade88SCIENCE 

Countries

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Chinese Taipei h h h h h h h h h h h h h h h h h h h h h h h h h h h

Korea, Rep. of I h h h h h h h h h h h h h h h h h h h h h h h h h h h

Hong Kong, SAR I I I h h h h h h h h h h h h h h h h h h h h h h h

Japan I I I h h h h h h h h h h h h h h h h h h h h h h h

Estonia I I I h h h h h h h h h h h h h h h h h h h h h h h

England I I I h h h h h h h h h h h h h h h h h h h

United States I I I I I I h h h h h h h h h h h h h h h h h h h

Hungary I I I I I I h h h h h h h h h h h h h h h h h h h

Netherlands I I I I I I h h h h h h h h h h h h h h h h h h h

Australia I I I I I I h h h h h h h h h h h h h h h h

Sweden I I I I I I I I I I h h h h h h h h h h h h h h h h

Belgium (Flemish) I I I I I I I I I I h h h h h h h h h h h h h h h

New Zealand I I I I I I I I I I h h h h h h h h h h h

Slovenia I I I I I I I I I I I I h h h h h h h h h h h h

Lithuania I I I I I I I I I I I I I h h h h h h h h h h

Russian Federation I I I I I I I I I I I I I h h h h h h h h h h

Slovak Republic I I I I I I I I I I I I I h h h h h h h h h h

Scotland I I I I I I I I I I I I I I h h h h h h h h h

Latvia I I I I I I I I I I I I I I I h h h h h h h h h

Malaysia I I I I I I I I I I I I I I I I I I h h h h h h h h

Italy I I I I I I I I I I I I I I I I I I I I h h h h h h

Norway I I I I I I I I I I I I I I I I I I I I I h h h h h h

Israel I I I I I I I I I I I I I I I I I I I I I h h h h h h

Jordan I I I I I I I I I I I I I I I I I I I I I I I I h

Bulgaria I I I I I I I I I I I I I I I I I I I I I I I I h

Romania I I I I I I I I I I I I I I I I I I I I I I I I h

Serbia I I I I I I I I I I I I I I I I I I I I I I I I h

Moldova, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I h

Armenia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Macedonia, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Bahrain I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Cyprus I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Palestinian Nat'l Auth. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Chile I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Egypt I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Indonesia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Saudi Arabia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Botswana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Lebanon I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Ghana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

South Africa I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Basque Country, Spain I I I I I I I I I I I I I I I I I I I I I h h h h h h

Indiana State, US I I I I h h h h h h h h h h h h h h h h h h h

Ontario Province, Can. I I I I I I h h h h h h h h h h h h h h h h h h h

Quebec Province, Can. I I I I I I I I I I h h h h h h h h h h h h h h h

Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.
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Exhibit B.1:  Multiple Comparisons of Average Achievement in Life Science

Note: 5% of these comparisons would be statistically signifi cant by chance alone.
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 397

Countries

h h h h h h h h h h h h h h h h h h h h Singapore

h h h h h h h h h h h h h h h h h h h h Chinese Taipei

h h h h h h h h h h h h h h h h h h h h Korea, Rep. of

h h h h h h h h h h h h h h h h h h h h Hong Kong, SAR

h h h h h h h h h h h h h h h h h h h Japan

h h h h h h h h h h h h h h h h h h h Estonia

h h h h h h h h h h h h h h h h h h England

h h h h h h h h h h h h h h h h h h United States

h h h h h h h h h h h h h h h h h h Hungary

h h h h h h h h h h h h h h h h h h Netherlands

h h h h h h h h h h h h h h h h h Australia

h h h h h h h h h h h h h h h h h I I Sweden

h h h h h h h h h h h h h h h h h I I Belgium (Flemish)

h h h h h h h h h h h h h h h h h I I New Zealand

h h h h h h h h h h h h h h h h h I I Slovenia

h h h h h h h h h h h h h h h h h I I I Lithuania

h h h h h h h h h h h h h h h h h I I I Russian Federation

h h h h h h h h h h h h h h h h h I I I Slovak Republic

h h h h h h h h h h h h h h h h h I I I Scotland

h h h h h h h h h h h h h h h h h I I I Latvia

h h h h h h h h h h h h h h h h h I I I Malaysia

h h h h h h h h h h h h h h h h I I I Italy

h h h h h h h h h h h h h h h h I I I Norway

h h h h h h h h h h h h h h h h I I I Israel

h h h h h h h h h h h h h h h h I I I I Jordan

h h h h h h h h h h h h h h h h I I I I Bulgaria

h h h h h h h h h h h h h h h h I I I I Romania

h h h h h h h h h h h h h h h h I I I I Serbia

h h h h h h h h h h h h h h h h I I I I Moldova, Rep. of

h h h h h h h h h h h h h h I I I I Armenia

h h h h h h h h h h h h h I I I I Macedonia, Rep. of

h h h h h h h h h h h h h I I I I Iran, Islamic Rep. of

h h h h h h h h h h h h h I I I I Bahrain

I I I h h h h h h h h h h h I I I I Cyprus

I I I h h h h h h h h h I I I I Palestinian Nat'l Auth.

I I I I h h h h h h h h I I I I Chile

I I I I h h h h h h h I I I I Egypt

I I I I I h h h h h h h I I I I Indonesia

I I I I I I h h h h h h I I I I Tunisia

I I I I I I I I h h h h h h I I I I Saudi Arabia

I I I I I I I I I I h h h h I I I I Morocco

I I I I I I I I I I h h h h I I I I Philippines

I I I I I I I I I I I I h h I I I I Botswana

I I I I I I I I I I I I h h I I I I Lebanon

I I I I I I I I I I I I I I I I I I Ghana

I I I I I I I I I I I I I I I I I I South Africa

h h h h h h h h h h h h h h h h I I I Basque Country, Spain

h h h h h h h h h h h h h h h h h h Indiana State, US

h h h h h h h h h h h h h h h h h h Ontario Province, Can.

h h h h h h h h h h h h h h h h h I I Quebec Province, Can.

Benchmarking Participants

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

88Multiple Comparisons of Average Achievement in Life ScienceExhibit B.1: 
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS

  

TIMSS2003

Grade88SCIENCE 

Countries

Chinese Taipei h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Hungary I I h h h h h h h h h h h h h h h h h h h h h h h h h h h

Japan I I I h h h h h h h h h h h h h h h h h h h h h h h h h

Estonia I I I h h h h h h h h h h h h h h h h h h h h h h h h h

Hong Kong, SAR I I I I I h h h h h h h h h h h h h h h h h h h h h h h h

Lithuania I I I I I I h h h h h h h h h h h h h h h h h h h

Slovenia I I I I I I h h h h h h h h h h h h h h h h h h

Korea, Rep. of I I I I I I h h h h h h h h h h h h h h h h h h

Russian Federation I I I I I I h h h h h h h h h h h h h h h h h

England I I I I I I h h h h h h h h h h h h h h h h h

Sweden I I I I I I I h h h h h h h h h h h h h h h h h

Slovak Republic I I I I I I I I I h h h h h h h h h h h h h

Netherlands I I I I I I I I I I I I h h h h h h h h h h h h

Latvia I I I I I I I I I I I I h h h h h h h h h h h h

Malaysia I I I I I I I I I I I I h h h h h h h h h h h

United States I I I I I I I I I I I I h h h h h h h h h h h

Australia I I I I I I I I I I I I I h h h h h h h h

Belgium (Flemish) I I I I I I I I I I I I I I I I I h h h h h h h h

New Zealand I I I I I I I I I I I I I I I h h h h h h h h

Israel I I I I I I I I I I I I I I I I I h h h h h h h h

Scotland I I I I I I I I I I I I I I I I I h h h h h h h h

Italy I I I I I I I I I I I I I I I I I I I I I I h h h

Norway I I I I I I I I I I I I I I I I I I I I I I h h

Bulgaria I I I I I I I I I I I I I I I I I I I I I I h

Moldova, Rep. of I I I I I I I I I I I I I I I I I I I I I I h

Jordan I I I I I I I I I I I I I I I I I I I I I I

Romania I I I I I I I I I I I I I I I I I I I I I I I

Serbia I I I I I I I I I I I I I I I I I I I I I I I I

Macedonia, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I

Armenia I I I I I I I I I I I I I I I I I I I I I I I I I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Palestinian Nat'l Auth. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Cyprus I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Egypt I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Bahrain I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Lebanon I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Chile I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Indonesia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Saudi Arabia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Botswana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

South Africa I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Ghana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Basque Country, Spain I I I I I I I I I I I I I I I I I I I I I I I I

Indiana State, US I I I I I I I I I h h h h h h h h h h h h

Ontario Province, Can. I I I I I I I I I I I I I h h h h h h h h

Quebec Province, Can. I I I I I I I I I I I I h h h h h h h h h h h h h
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Exhibit B.2:  Multiple Comparisons of Average Achievement in Chemistry

Note: 5% of these comparisons would be statistically signifi cant by chance alone.
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 399

Countries

h h h h h h h h h h h h h h h h h h h h Chinese Taipei

h h h h h h h h h h h h h h h h h h h h Singapore

h h h h h h h h h h h h h h h h h h h h Hungary

h h h h h h h h h h h h h h h h h h h h Japan

h h h h h h h h h h h h h h h h h h h h Estonia

h h h h h h h h h h h h h h h h h h h h Hong Kong, SAR

h h h h h h h h h h h h h h h h h h h h Lithuania

h h h h h h h h h h h h h h h h h h h h Slovenia

h h h h h h h h h h h h h h h h h h h h Korea, Rep. of

h h h h h h h h h h h h h h h h h h h Russian Federation

h h h h h h h h h h h h h h h h h h h England

h h h h h h h h h h h h h h h h h h h Sweden

h h h h h h h h h h h h h h h h h h Slovak Republic

h h h h h h h h h h h h h h h h h Netherlands

h h h h h h h h h h h h h h h h h Latvia

h h h h h h h h h h h h h h h h h Malaysia

h h h h h h h h h h h h h h h h h United States

h h h h h h h h h h h h h h h h h I Australia

h h h h h h h h h h h h h h h h h I I Belgium (Flemish)

h h h h h h h h h h h h h h h h h I I New Zealand

h h h h h h h h h h h h h h h h h I I Israel

h h h h h h h h h h h h h h h h h I I Scotland

h h h h h h h h h h h h h h h h h I I I Italy

h h h h h h h h h h h h h h h h h I I I Norway

h h h h h h h h h h h h h h h h I I I Bulgaria

h h h h h h h h h h h h h h h h I I I Moldova, Rep. of

h h h h h h h h h h h h h h h h I I I Jordan

h h h h h h h h h h h h h h h I I I Romania

h h h h h h h h h h h h h h h I I I Serbia

h h h h h h h h h h h h h h h I I I Macedonia, Rep. of

h h h h h h h h h h h h h h h I I I Armenia

I h h h h h h h h h h I I I I Iran, Islamic Rep. of

I h h h h h h h h h I I I I Palestinian Nat'l Auth.

I h h h h h h h h h I I I I Cyprus

I h h h h h h h h h I I I I Egypt

I h h h h h h h h h I I I I Bahrain

I I h h h h h h h h h I I I I Lebanon

I I I I I I I h h h h h h h h I I I I Tunisia

I I I I I I I I h h h h h h I I I I Chile

I I I I I I I I h h h h h h I I I I Morocco

I I I I I I I I I I h h h h I I I I Indonesia

I I I I I I I I I I h h h h I I I I Saudi Arabia

I I I I I I I I I I I I h h I I I I Botswana

I I I I I I I I I I I I h h I I I I Philippines

I I I I I I I I I I I I I I I I I I South Africa

I I I I I I I I I I I I I I I I I I Ghana

h h h h h h h h h h h h h h h I I I Basque Country, Spain

h h h h h h h h h h h h h h h h h Indiana State, US

h h h h h h h h h h h h h h h h h I Ontario Province, Can.

h h h h h h h h h h h h h h h h h h Quebec Province, Can.

Benchmarking Participants

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

88Multiple Comparisons of Average Achievement in ChemistryExhibit B.2: 
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TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE400

APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS

  

TIMSS2003

Grade88SCIENCE Exhibit B.3:  

Countries

Korea, Rep. of h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Chinese Taipei I I h h h h h h h h h h h h h h h h h h h h h h h h h h

Japan I I h h h h h h h h h h h h h h h h h h h h h h h h h h

Hong Kong, SAR I I I I h h h h h h h h h h h h h h h h h h h h h h h h h

England I I I I I h h h h h h h h h h h h h h h h h h h h h

Estonia I I I I I h h h h h h h h h h h h h h h h h h h h h h

Netherlands I I I I I h h h h h h h h h h h h h h h h h h h h h

Hungary I I I I I I h h h h h h h h h h h h h h h h h h h h h

Sweden I I I I I I I I I h h h h h h h h h h h h h h h

Australia I I I I I I I I I h h h h h h h h h h h

Lithuania I I I I I I I I I h h h h h h h h h h h

Malaysia I I I I I I I I I h h h h h h h h h h

Slovak Republic I I I I I I I I I h h h h h h h h h h

New Zealand I I I I I I I I I h h h h h h h h h

United States I I I I I I I I I I h h h h h h h h h

Scotland I I I I I I I I I I h h h h h h h h h

Belgium (Flemish) I I I I I I I I I I h h h h h h h h h

Latvia I I I I I I I I I I I I h h h h h h h h h

Russian Federation I I I I I I I I I I h h h h h h h h h

Slovenia I I I I I I I I I I I I I I h h h h h h h h h

Norway I I I I I I I I I I I I I I I I I I I I I h h h h h h

Bulgaria I I I I I I I I I I I I I I I I I I I I I h h h

Israel I I I I I I I I I I I I I I I I I I I I I h h h h

Armenia I I I I I I I I I I I I I I I I I I I I I I h h h

Moldova, Rep. of I I I I I I I I I I I I I I I I I I I I I I h

Romania I I I I I I I I I I I I I I I I I I I I I I I

Serbia I I I I I I I I I I I I I I I I I I I I I I I I I

Italy I I I I I I I I I I I I I I I I I I I I I I I I I

Jordan I I I I I I I I I I I I I I I I I I I I I I I I I I

Macedonia, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Cyprus I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Bahrain I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Palestinian Nat'l Auth. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Indonesia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Lebanon I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Egypt I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Chile I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Saudi Arabia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Botswana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

South Africa I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Ghana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Basque Country, Spain I I I I I I I I I I I I I I I I I I I I I h h h h

Indiana State, US I I I I I I I I I h h h h h h h h h

Ontario Province, Can. I I I I I I I h h h h h h h h h h h h h h h h h h h

Quebec Province, Can. I I I I I I I I I h h h h h h h h h h h h h h h
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Multiple Comparisons of Average Achievement in Physics

Note: 5% of these comparisons would be statistically signifi cant by chance alone.
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 401

Countries

h h h h h h h h h h h h h h h h h h h h Korea, Rep. of

h h h h h h h h h h h h h h h h h h h h Singapore

h h h h h h h h h h h h h h h h h h h h Chinese Taipei

h h h h h h h h h h h h h h h h h h h h Japan

h h h h h h h h h h h h h h h h h h h h Hong Kong, SAR

h h h h h h h h h h h h h h h h h h h h England

h h h h h h h h h h h h h h h h h h h h Estonia

h h h h h h h h h h h h h h h h h h h Netherlands

h h h h h h h h h h h h h h h h h h h Hungary

h h h h h h h h h h h h h h h h h Sweden

h h h h h h h h h h h h h h h h h Australia

h h h h h h h h h h h h h h h h h I Lithuania

h h h h h h h h h h h h h h h h h I Malaysia

h h h h h h h h h h h h h h h h h I Slovak Republic

h h h h h h h h h h h h h h h h h I New Zealand

h h h h h h h h h h h h h h h h h I I United States

h h h h h h h h h h h h h h h h h I I Scotland

h h h h h h h h h h h h h h h h h I I Belgium (Flemish)

h h h h h h h h h h h h h h h h h I I Latvia

h h h h h h h h h h h h h h h h h I I Russian Federation

h h h h h h h h h h h h h h h h h I I Slovenia

h h h h h h h h h h h h h h h h I I I Norway

h h h h h h h h h h h h h h h h I I I Bulgaria

h h h h h h h h h h h h h h h h I I I Israel

h h h h h h h h h h h h h h h h I I I Armenia

h h h h h h h h h h h h h h h h I I I Moldova, Rep. of

h h h h h h h h h h h h h h h h I I I I Romania

h h h h h h h h h h h h h h h h I I I I Serbia

h h h h h h h h h h h h h h h h I I I I Italy

h h h h h h h h h h h h h h h I I I I Jordan

h h h h h h h h h h h h h h h I I I I Macedonia, Rep. of

I h h h h h h h h h h h h h I I I I Cyprus

I h h h h h h h h h h h h I I I I Iran, Islamic Rep. of

I I h h h h h h h h h h h h I I I I Bahrain

I I I I h h h h h h h h h h I I I I Palestinian Nat'l Auth.

I I I I h h h h h h h h h h I I I I Indonesia

I I I I I I h h h h h h h I I I I Lebanon

I I I I I I h h h h h h h I I I I Egypt

I I I I I I h h h h h h h I I I I Morocco

I I I I I I I I I h h h h h I I I I Chile

I I I I I I I I I h h h h I I I I Saudi Arabia

I I I I I I I I I I h h h I I I I Tunisia

I I I I I I I I I I I h h I I I I Philippines

I I I I I I I I I I I I h h I I I I Botswana

I I I I I I I I I I I I I I I I I I South Africa

I I I I I I I I I I I I I I I I I I Ghana

h h h h h h h h h h h h h h h h I I I Basque Country, Spain

h h h h h h h h h h h h h h h h h I Indiana State, US

h h h h h h h h h h h h h h h h h h Ontario Province, Can.

h h h h h h h h h h h h h h h h h Quebec Province, Can.

Benchmarking Participants

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

88Multiple Comparisons of Average Achievement in PhysicsExhibit B.3: 
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TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE402

APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS

  

TIMSS2003

Grade88SCIENCE Exhibit B.4:  

Countries

Estonia h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h

Hong Kong, SAR I h h h h h h h h h h h h h h h h h h h h h h h h h

Chinese Taipei I h h h h h h h h h h h h h h h h h h h h h h h h h

England I h h h h h h h h h h h h h h h h h h h h h h h

Korea, Rep. of I I I I h h h h h h h h h h h h h h h h h h h h h

Hungary I I I I h h h h h h h h h h h h h h h h h h

Netherlands I I I I I h h h h h h h h h h h h h h h h h

Sweden I I I I I I h h h h h h h h h h h h h h h h

United States I I I I I I h h h h h h h h h h h h h h h h h

Australia I I I I I h h h h h h h h h h h h h h h

Japan I I I I I I h h h h h h h h h h h h h h h h

New Zealand I I I I I I I h h h h h h h h h h h

Slovenia I I I I I I I I I I I h h h h h h h h h h h h h

Slovak Republic I I I I I I I I I h h h h h h h h h h h h

Russian Federation I I I I I I I I I I I I h h h h h h h h h

Norway I I I I I I I I I I I I I h h h h h h h h h

Scotland I I I I I I I I I I I I h h h h h h h h

Latvia I I I I I I I I I I I I I I h h h h h h h h

Italy I I I I I I I I I I I I I I I h h h h h h h h

Lithuania I I I I I I I I I I I I I I I h h h h h h h h

Belgium (Flemish) I I I I I I I I I I I I I I I I I h h h h h h h

Malaysia I I I I I I I I I I I I I I I I I I I I I h h h h h h

Bulgaria I I I I I I I I I I I I I I I I I I I I I I h h h h h

Israel I I I I I I I I I I I I I I I I I I I I I I I h h h h h

Moldova, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I

Jordan I I I I I I I I I I I I I I I I I I I I I I I I I

Serbia I I I I I I I I I I I I I I I I I I I I I I I I I

Romania I I I I I I I I I I I I I I I I I I I I I I I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I

Armenia I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Cyprus I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Bahrain I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Macedonia, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Palestinian Nat'l Auth. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Chile I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Indonesia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Egypt I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Lebanon I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Saudi Arabia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Botswana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Ghana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

South Africa I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Basque Country, Spain I I I I I I I I I I I I I I I I I h h h h h h h

Indiana State, US I I I I h h h h h h h h h h h h h h h h h

Ontario Province, Can. I I I I I h h h h h h h h h h h h h h h h h

Quebec Province, Can. h h h h h h h h h h h h h h h h h h h h h h h h h
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Multiple Comparisons of Average Achievement in Earth Science

Note: 5% of these comparisons would be statistically signifi cant by chance alone.
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 403

Countries

h h h h h h h h h h h h h h h h h h h Estonia

h h h h h h h h h h h h h h h h h h h Singapore

h h h h h h h h h h h h h h h h h h h Hong Kong, SAR

h h h h h h h h h h h h h h h h h h h Chinese Taipei

h h h h h h h h h h h h h h h h h h England

h h h h h h h h h h h h h h h h h I Korea, Rep. of

h h h h h h h h h h h h h h h h h I Hungary

h h h h h h h h h h h h h h h h h I Netherlands

h h h h h h h h h h h h h h h h h I Sweden

h h h h h h h h h h h h h h h h h I United States

h h h h h h h h h h h h h h h h h I Australia

h h h h h h h h h h h h h h h h h I Japan

h h h h h h h h h h h h h h h h h I New Zealand

h h h h h h h h h h h h h h h h h I I I Slovenia

h h h h h h h h h h h h h h h h h I I I Slovak Republic

h h h h h h h h h h h h h h h h h I I I Russian Federation

h h h h h h h h h h h h h h h h h I I I Norway

h h h h h h h h h h h h h h h h I I I Scotland

h h h h h h h h h h h h h h h h I I I Latvia

h h h h h h h h h h h h h h h h I I I Italy

h h h h h h h h h h h h h h h h I I I Lithuania

h h h h h h h h h h h h h h h h I I I Belgium (Flemish)

h h h h h h h h h h h h h h h h I I I Malaysia

h h h h h h h h h h h h h h h h I I I I Bulgaria

h h h h h h h h h h h h h h h h I I I I Israel

h h h h h h h h h h h h h h h h I I I I Moldova, Rep. of

h h h h h h h h h h h h h h h h I I I I Jordan

h h h h h h h h h h h h h h h h I I I I Serbia

h h h h h h h h h h h h h h h I I I I Romania

h h h h h h h h h h h h h h h I I I I Iran, Islamic Rep. of

h h h h h h h h h h h h h h h I I I I Armenia

I h h h h h h h h h h h h h I I I I Cyprus

I I h h h h h h h h h h I I I I Bahrain

I h h h h h h h h h I I I I Macedonia, Rep. of

I I h h h h h h h h h I I I I Palestinian Nat'l Auth.

I I h h h h h h h h h I I I I Chile

I I I h h h h h h h h h I I I I Indonesia

I I I I I I I h h h h h h h I I I I Tunisia

I I I I I I I h h h h I I I I Egypt

I I I I I I I I h h h h I I I I Morocco

I I I I I I I I h h h h I I I I Lebanon

I I I I I I I I h h h h I I I I Saudi Arabia

I I I I I I I I I I I I h h h I I I I Philippines

I I I I I I I I I I I I I h h I I I I Botswana

I I I I I I I I I I I I I I I I I I Ghana

I I I I I I I I I I I I I I I I I I South Africa

h h h h h h h h h h h h h h h h I I I Basque Country, Spain

h h h h h h h h h h h h h h h h h I Indiana State, US

h h h h h h h h h h h h h h h h h I Ontario Province, Can.

h h h h h h h h h h h h h h h h h h h Quebec Province, Can.

Benchmarking Participants

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

88Multiple Comparisons of Average Achievement in Earth ScienceExhibit B.4: 
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS

  

TIMSS2003

Grade88SCIENCE Exhibit B.5:  

Countries

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h h h h

Chinese Taipei h h h h h h h h h h h h h h h h h h h h h h h h h h h

Hong Kong, SAR I h h h h h h h h h h h h h h h h h h h h h h h h h h h

Korea, Rep. of I I I h h h h h h h h h h h h h h h h h h h h h h h

England I I I h h h h h h h h h h h h h h h h h h h h

Estonia I I I h h h h h h h h h h h h h h h h h h h h

Netherlands I I I h h h h h h h h h h h h h h h h h h h h

Japan I I I I h h h h h h h h h h h h h h h h h h h h

Australia I I I I h h h h h h h h h h h h h h h h h h h

United States I I I I h h h h h h h h h h h h h h h h h h

Hungary I I I I I I I I h h h h h h h h h h h h h h h h h

New Zealand I I I I I I I I I h h h h h h h h h h h h h h h h h

Belgium (Flemish) I I I I I I I I I I h h h h h h h h h h h h h h h h h

Slovenia I I I I I I I I I I I I I h h h h h h h h h h h h

Malaysia I I I I I I I I I I I I I h h h h h h h h h h h

Scotland I I I I I I I I I I I I I h h h h h h h h h h h

Slovak Republic I I I I I I I I I I I I I h h h h h h h h h h h

Latvia I I I I I I I I I I I I I h h h h h h h h h h h

Lithuania I I I I I I I I I I I I I I h h h h h h h h h h h

Sweden I I I I I I I I I I I I I I I I I I I h h h h h h h

Italy I I I I I I I I I I I I I I I I I I I h h h h h h

Norway I I I I I I I I I I I I I I I I I I I h h h h h h

Jordan I I I I I I I I I I I I I I I I I I I h h h h

Russian Federation I I I I I I I I I I I I I I I I I I I I h h h h

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I I I h h h h

Israel I I I I I I I I I I I I I I I I I I I I I I h h h h

Romania I I I I I I I I I I I I I I I I I I I I I I I I I I h h

Bulgaria I I I I I I I I I I I I I I I I I I I I I I I I I I

Serbia I I I I I I I I I I I I I I I I I I I I I I I I I I I

Moldova, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I

Indonesia I I I I I I I I I I I I I I I I I I I I I I I I I I I

Palestinian Nat'l Auth. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Macedonia, Rep. of I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Cyprus I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Bahrain I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Chile I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Egypt I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Armenia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Saudi Arabia I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Botswana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Lebanon I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Ghana I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

South Africa I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Basque Country, Spain I I I I I I I I I I I I I I I I I I I h h h h h

Indiana State, US I I I h h h h h h h h h h h h h h h h h h h h

Ontario Province, Can. I I I h h h h h h h h h h h h h h h h h h h h h

Quebec Province, Can. I I I I I h h h h h h h h h h h h h h h h h h
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Multiple Comparisons of Average Achievement in Environmental Science

Note: 5% of these comparisons would be statistically signifi cant by chance alone.
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS

  

TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 405

Exhibit B.5:  

Countries

h h h h h h h h h h h h h h h h h h h h Singapore

h h h h h h h h h h h h h h h h h h h h Chinese Taipei

h h h h h h h h h h h h h h h h h h h h Hong Kong, SAR

h h h h h h h h h h h h h h h h h h Korea, Rep. of

h h h h h h h h h h h h h h h h h England

h h h h h h h h h h h h h h h h h h Estonia

h h h h h h h h h h h h h h h h h Netherlands

h h h h h h h h h h h h h h h h h Japan

h h h h h h h h h h h h h h h h h Australia

h h h h h h h h h h h h h h h h h I United States

h h h h h h h h h h h h h h h h h I I Hungary

h h h h h h h h h h h h h h h h h I I New Zealand

h h h h h h h h h h h h h h h h h I I I Belgium (Flemish)

h h h h h h h h h h h h h h h h h I I I Slovenia

h h h h h h h h h h h h h h h h h I I I Malaysia

h h h h h h h h h h h h h h h h h I I I Scotland

h h h h h h h h h h h h h h h h h I I I Slovak Republic

h h h h h h h h h h h h h h h h h I I I Latvia

h h h h h h h h h h h h h h h h h I I I Lithuania

h h h h h h h h h h h h h h h h I I I Sweden

h h h h h h h h h h h h h h h h I I I Italy

h h h h h h h h h h h h h h h h I I I Norway

h h h h h h h h h h h h h h h h I I I Jordan

h h h h h h h h h h h h h h h h I I I Russian Federation

h h h h h h h h h h h h h h h h I I I I Iran, Islamic Rep. of

h h h h h h h h h h h h h h h h I I I Israel

h h h h h h h h h h h h h h h h I I I I Romania

h h h h h h h h h h h h h h h I I I I Bulgaria

h h h h h h h h h h h h h h h I I I I Serbia

h h h h h h h h h h h h h h I I I I Moldova, Rep. of

h h h h h h h h h h h h h h I I I I Indonesia

h h h h h h h h h h I I I I Palestinian Nat'l Auth.

I h h h h h h h h h I I I I Macedonia, Rep. of

I h h h h h h h h h I I I I Cyprus

I h h h h h h h h I I I I Bahrain

I I h h h h h h h h I I I I Tunisia

I h h h h h h h h I I I I Chile

I I I I h h h h h h h h I I I I Egypt

I I I I I I I I h h h h h I I I I Armenia

I I I I I I I I h h h h h I I I I Saudi Arabia

I I I I I I I I h h h h I I I I Philippines

I I I I I I I I I I h h h h I I I I Morocco

I I I I I I I I I I I I h h I I I I Botswana

I I I I I I I I I I I I h h I I I I Lebanon

I I I I I I I I I I I I I I I I I I Ghana

I I I I I I I I I I I I I I I I I I South Africa

h h h h h h h h h h h h h h h h I I I Basque Country, Spain

h h h h h h h h h h h h h h h h h Indiana State, US

h h h h h h h h h h h h h h h h h h Ontario Province, Can.

h h h h h h h h h h h h h h h h h I Quebec Province, Can.

Benchmarking Participants

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Multiple Comparisons of Average Achievement in Environmental Science

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

88



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE406

APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS TIMSS2003

Grade
SCIENCE 

Countries

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h

Netherlands h h h h h h h h h h h h h h h h h h h h h h h I h

Chinese Taipei I I h h h h h h h h h h h h h h h h h h h I h

United States I I h h h h h h h h h h h h h h h h h h I h

Hungary I I h h h h h h h h h h h h h h h h I h

Hong Kong, SAR I I h h h h h h h h h h h h h h h I h

England I I I h h h h h h h h h h h h h h I h

Latvia I I I I h h h h h h h h h h h h h h I I h

Japan I I I I I h h h h h h h h h h h h h h I I h

Russian Federation I I I I h h h h h h h h h h I I h

Belgium (Flemish) I I I I I I I I I h h h h h h h h h h h I I h

Australia I I I I I I h h h h h h h h h h I I h

Italy I I I I I I I I I h h h h h h h h h h I I h

New Zealand I I I I I I I I I h h h h h h h h h h I I h

Lithuania I I I I I I I I I I h h h h h h h h h h I I h

Scotland I I I I I I I I I I I I I I I h h h h h h h h I I

Moldova, Rep. of I I I I I I I I I I I I I I I h h h h h h h h I I

Slovenia I I I I I I I I I I I I I I I I I h h h h h h I I I

Cyprus I I I I I I I I I I I I I I I I I h h h h h I I I

Norway I I I I I I I I I I I I I I I I I I h h h h h I I I

Armenia I I I I I I I I I I I I I I I I I I I I h h h I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I h h h I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I h h I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Indiana State, US h h h h h h h h h h h h h h h h h h h h h h h h h h

Ontario Province, Can. I h h h h h h h h h h h h h h h h h h I h

Quebec Province, Can. I I I I I I I I I I I I I I I h h h h h h h h I I
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country

i

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

44Multiple Comparisons of Average Achievement in Life ScienceExhibit B.6: 
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS

  

TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 407

44Exhibit B.7:  

Countries

Singapore h h h h h h h h h h h h h h h h h h h h h h h h h h h

Japan I h h h h h h h h h h h h h h h h h h h h h h h h h

Chinese Taipei I h h h h h h h h h h h h h h h h h h h h h h h

Hong Kong, SAR I I h h h h h h h h h h h h h h h h h h h h h h

England I I I h h h h h h h h h h h h h h h h h h h h h h

Latvia I I I I I h h h h h h h h h h h h h h h h I h

United States I I I I I h h h h h h h h h h h h h h h h I h

Russian Federation I I I I I h h h h h h h h h h h h h h I h

Hungary I I I I I h h h h h h h h h h h h h h h I I h

Australia I I I I I I I h h h h h h h h h h h h I I h

New Zealand I I I I I I I I h h h h h h h h h h h h I I h

Lithuania I I I I I I I I I h h h h h h h h h h h I I h

Italy I I I I I I I I I h h h h h h h h h h I I h

Belgium (Flemish) I I I I I I I I I I I h h h h h h h h h I I h

Netherlands I I I I I I I I I I I I h h h h h h h h h I I h

Scotland I I I I I I I I I I I I I h h h h h h h h I I

Slovenia I I I I I I I I I I I I I I I h h h h h h h I I

Moldova, Rep. of I I I I I I I I I I I I I I I I h h h h h h h I I

Cyprus I I I I I I I I I I I I I I I I I I h h h h h h I I I

Norway I I I I I I I I I I I I I I I I I I I h h h h h I I I

Armenia I I I I I I I I I I I I I I I I I I I I h h h I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I h h h I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I h I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Indiana State, US I I h h h h h h h h h h h h h h h h h h h h h

Ontario Province, Can. I I I I I h h h h h h h h h h h h h h h h h h

Quebec Province, Can. I I I I I I I I I I I I I I I h h h h h h h I I
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country

i

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

Multiple Comparisons of Average Achievement in Physical Science
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APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS TIMSS2003

Grade
SCIENCE 

Countries

Chinese Taipei h h h h h h h h h h h h h h h h h h h h h h h h h h

Singapore I h h h h h h h h h h h h h h h h I h

Hong Kong, SAR I h h h h h h h h h h h h h h h h h I h

England I h h h h h h h h h h h h h h h h I h

United States I h h h h h h h h h h h h h h h h h I h

Japan I h h h h h h h h h h h h h h h h h I h

Latvia I h h h h h h h h h h h h h h h h I h

Russian Federation I h h h h h h h h h h h h I h

Hungary I I I I h h h h h h h h h h h h I I h

New Zealand I I I I I I I h h h h h h h h h h h h I I h

Belgium (Flemish) I I I I I I I h h h h h h h h h h h h I I h

Italy I I I I I I I h h h h h h h h h h h h I I h

Australia I I I I I I I h h h h h h h h h h h h I I h

Moldova, Rep. of I I I I I I I I I I I I I h h h h h h h h I I

Lithuania I I I I I I I I I I I I I h h h h h h h h I I

Netherlands I I I I I I I I I I I I I h h h h h h h h I I

Scotland I I I I I I I I I I I I I h h h h h h h h I I I

Slovenia I I I I I I I I I I I I I I I I I h h h h h h I I I

Cyprus I I I I I I I I I I I I I I I I I h h h h h h I I I

Norway I I I I I I I I I I I I I I I I I I I h h h h h I I I

Armenia I I I I I I I I I I I I I I I I I I I I h h h h I I I

Iran, Islamic Rep. of I I I I I I I I I I I I I I I I I I I I I h h h I I I

Tunisia I I I I I I I I I I I I I I I I I I I I I I h I I I

Philippines I I I I I I I I I I I I I I I I I I I I I I I I I

Morocco I I I I I I I I I I I I I I I I I I I I I I I I I I

Benchmarking Participants
Indiana State, US h h h h h h h h h h h h h h h h h h h h h h h h h h

Ontario Province, Can. I h h h h h h h h h h h h h h h h h I h

Quebec Province, Can. I I I I I I I I I I I I I h h h h h h h h h I I
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Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate
whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than
that of the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Average achievement
significantly higher than
comparison country

h

Average achievement
significantly lower than
comparison country

i

Note: 5% of these comparisons would be statistically signifi cant by chance alone.

44Multiple Comparisons of Average Achievement in Earth ScienceExhibit B.8: 



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 409

APPENDIX B: MULTIPLE COMPARISONS OF AVERAGE ACHIEVEMENT IN SCIENCE CONTENT AREAS



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE410

APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 411

APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE

Appendix C
The Test-Curriculum 
Matching Analysis: Science
To ensure that comparisons of student achievement across countries 
would be as fair and equitable as possible, TIMSS developed extensive 
assessment frameworks and specifi cations that addressed the impor-
tant aspects of science in countries’ curricula and instructional pro-
grams, and went to great lengths to develop assessment items that 
faithfully represented those specifi cations. Similar to the procedures 
used for developing the original TIMSS instruments, developing the 
TIMSS 2003 tests involved a series of reviews by representatives of the 
participating countries, experts in science, and testing specialists.1 The 
National Research Coordinators (NRCs) from each country formally 
approved the TIMSS 2003 tests, thus accepting them as being suffi -
ciently fair to compare their students’ science achievement with that 
of students from other countries.

Although the tests were developed to represent an agreed-upon 
framework and were intended to have as much in common across 
countries as possible, it was inevitable that the match between the 
TIMSS 2003 test and the science curriculum would not be the same 
in all countries. To restrict test items to just those topics included in 
the curricula of all participating countries and covered in the same 

1 See Appendix A for more information on test development.
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APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE

sequence would severely limit test coverage and restrict the research 
questions that the study is designed to address. The tests, therefore, 
inevitably have some items measuring topics unfamiliar to some stu-
dents in some countries.

The Test-Curriculum Matching Analysis (TCMA) was conducted 
to investigate the appropriateness of the TIMSS 2003 science test for 
the eighth- and fourth-grade students in the participating countries. 
TCMA also shows how student performance for individual countries 
varies when based only on the test questions that are judged to be rel-
evant to their own curricula.2

To gather data about the extent to which the TIMSS 2003 tests 
were relevant to the curricula of the participating countries, each NRC 
reported whether each item was in that country’s intended curricu-
lum at the grade tested (eighth or fourth grade in most countries). The 
NRC was asked to choose a person or persons who were very familiar 
with the curriculum at these grades to make this determination. Since 
an item might be in the curriculum for some but not all students in 
a country, an item was to be determined appropriate if it was in the 
intended curriculum for more than 50 percent of the students. The 
NRCs had considerable fl exibility in selecting items and may have con-
sidered items inappropriate for other reasons. All participants returned 
the information for analysis except Syria at eighth grade and Yemen 
at fourth grade.

Exhibits C.1 and C.2 present the TCMA results for the TIMSS 
2003 tests at eighth and fourth grades. Exhibit C.1 shows the average 
percent correct on the science items selected as appropriate by each 
country. Exhibit C.2 shows the standard errors corresponding to the 
percentages presented in Exhibit C.1. 

In Exhibit C.1, the last row of the exhibit shows the number of 
items (score points) identifi ed as appropriate in each country.3 At the 
eighth grade, the percentage of score points ranged from 100 percent 
(206 score points) in Israel and Saudi Arabia to 31 percent (63 score 
points) in Belgium (Flemish). Generally, the proportion of items judged 

2 Because there may also be curriculum areas covered in some countries that are not covered by the TIMSS 2003 tests, the TCMA does not 
provide complete information about how well the tests cover the curricula of the countries.

3 Some items were assigned more score points than others. In particular, some items had two parts, and some extended-response items were 
scored on a two-point scale. The TCMA uses score points in order to give the same weight to items given them in test scoring.
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appropriate was high, with 40 of the 50 participants indicating that 
items representing three-quarters or more of the score points (154 out 
of a possible 206) were appropriate. Only Belgium (Flemish) and Chile 
considered less than 50 percent of the score points appropriate. At the 
fourth grade, the percentage of score points ranged from 98 percent 
(161 score points) in Hungary, the United States, Latvia, Lithuania, 
Moldova, and Armenia to 27 percent (44 score points) in Japan. Eigh-
teen of the 28 fourth-grade participants indicated that items represent-
ing three-quarters or more of the score points (124 out of a possible 
165) were appropriate.

Since most countries indicated that some items were not 
included in their intended curriculum at the grade tested, the data 
were analyzed to determine whether the inclusion of these items had 
any effect on the international performance comparisons.4

The first column in Exhibit C.1 shows the average percent 
correct on all test items for each participant. Subsequent columns show 
the performance of each participant on those items judged appropriate 
by the participant listed at the head of the column. Participants are pre-
sented in order of their performance based on average percent correct 
on all items, from highest to lowest. To interpret this exhibit, reading 
across a row provides the average percent correct for the students in 
that country on the items selected by each of the countries listed across 
the top of the exhibit. For example, at the eighth-grade, Singapore, 
where the average percent correct was 65 percent on its own set of 
items, had 63 percent correct for the items selected by Chinese Taipei, 
63 percent for the items selected by Estonia, 62 percent for the items 
selected by Korea, and so forth. The column for a country listed across 
the top shows how each of the other participants performed on the 
subset of items selected as appropriate for that country’s students. Using 
the set of items selected by Bulgaria as an example, on average, 63 
percent of these items were answered correctly by students in Singa-
pore, 62 percent by students in Chinese Taipei, 58 percent by students 
in Estonia, 58 percent by those in Korea, and so forth. The shaded 

4 It should be noted that the science achievement presented in Exhibit C.1 is based on average percent correct, which is different from the 
average scale scores that are presented in Chapter 1. 
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APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE

  

TIMSS2003

Grade88SCIENCE 

Countries

Instructions: Read across the row to compare that country's performance based on the test items included by each of the countries
across the top. Read down the column under a country name to compare the performance of the country down the left on
the items included by the country listed on the top. Read along the diagonal to compare performance for each different
country based on its own decisions about the test items to include.
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Singapore 62 (0.9) 65 63 63 62 63 63 62 62 63 64 63 62 62 63 64 62 65 63 67 62 64 63 62 62 61

Chinese Taipei 61 (0.8) 63 61 61 61 61 63 61 60 61 63 62 61 60 62 62 61 63 62 65 60 62 62 61 61 59

Estonia 58 (0.6) 59 57 58 58 58 58 58 58 58 60 59 59 58 59 60 59 61 59 62 57 59 59 58 58 57

Korea, Rep. of 57 (0.4) 58 57 57 58 58 59 58 58 57 60 58 57 57 58 57 57 60 58 61 57 59 59 57 58 56

Hong Kong, SAR 57 (0.7) 58 57 57 58 58 58 57 57 57 60 58 57 56 58 58 57 59 58 64 57 58 58 57 57 56

Japan 57 (0.5) 57 57 57 57 57 61 57 57 57 59 58 57 57 58 59 56 59 58 59 56 57 58 57 57 55

Hungary 56 (0.6) 57 56 56 56 56 58 57 56 57 57 57 57 56 57 59 57 59 57 61 55 57 58 56 57 55

England 55 (0.9) 56 54 55 55 55 55 55 55 55 57 56 55 55 56 55 55 58 56 61 54 56 56 55 55 53

Sweden 53 (0.7) 53 52 52 52 53 54 52 52 53 54 54 53 53 54 54 53 56 54 58 52 54 54 53 53 51

Netherlands 52 (0.8) 53 51 53 53 53 52 53 53 52 56 54 53 52 54 52 53 56 54 59 51 54 55 52 53 50

United States 52 (0.7) 52 51 52 52 52 49 52 52 52 53 52 52 52 52 52 52 55 52 58 51 53 54 52 52 50

Australia 51 (0.8) 51 50 51 51 52 49 51 52 51 54 52 52 51 52 52 52 55 52 57 50 52 53 51 52 50

Slovak Republic 51 (0.7) 51 51 51 51 51 52 51 51 52 52 52 51 52 52 54 52 54 52 56 50 52 53 51 51 50

Lithuania 51 (0.5) 52 50 52 51 51 52 51 51 52 53 52 51 51 52 52 51 54 52 56 50 52 52 51 51 50

Russian Federation 50 (0.7) 51 50 51 50 50 51 51 50 51 52 51 51 51 51 55 51 53 51 55 49 52 52 50 51 49

Slovenia 50 (0.4) 50 49 50 49 49 51 50 49 50 51 51 51 50 51 51 51 52 51 55 49 51 51 50 50 48

New Zealand 50 (1.1) 50 49 50 50 50 48 50 50 49 51 51 50 49 51 49 50 53 51 54 49 51 51 50 50 48

Latvia 49 (0.6) 49 48 49 49 49 49 49 49 49 51 50 49 49 50 50 50 52 50 53 47 50 50 49 49 47

Belgium (Flemish) 49 (0.5) 49 48 48 49 49 48 49 49 49 52 50 49 49 50 48 49 51 50 56 47 49 51 49 49 47

Scotland 49 (0.8) 49 48 48 49 49 48 48 49 49 51 50 49 48 50 48 49 51 50 54 47 49 50 49 49 47

Malaysia 48 (0.8) 49 48 48 48 48 49 47 48 48 50 49 48 48 49 49 48 51 49 53 47 50 49 48 48 47

Italy 46 (0.6) 46 45 46 46 46 45 46 46 46 47 46 46 46 46 47 46 48 46 54 45 47 47 46 46 44

Israel 45 (0.6) 46 45 46 45 45 47 45 45 46 46 46 46 46 46 47 46 48 46 51 45 47 47 45 46 44

Norway 45 (0.5) 44 44 45 45 46 44 45 45 45 46 46 46 45 46 46 46 48 46 49 44 46 47 45 45 43

Jordan 42 (0.7) 42 42 43 42 42 44 42 42 42 43 43 42 42 43 44 42 44 43 46 42 43 43 42 42 43

Bulgaria 42 (1.0) 42 41 42 41 41 44 42 42 42 43 42 42 42 42 44 42 44 42 47 41 42 43 42 42 41

Romania 41 (0.9) 41 40 41 40 40 42 41 40 41 43 41 41 41 41 43 41 43 41 45 40 42 42 41 41 40

Serbia 40 (0.5) 40 39 40 39 39 41 39 39 40 40 40 40 40 40 42 40 42 40 45 39 41 41 40 40 39

Moldova, Rep. of 40 (0.7) 40 39 40 39 39 42 40 40 41 41 40 40 40 40 42 40 41 40 44 39 41 41 40 40 39

Armenia 38 (0.7) 39 38 38 37 37 40 38 38 39 40 39 38 38 39 40 38 40 39 41 37 39 40 38 38 38

Iran, Islamic Rep. of 38 (0.5) 38 37 38 38 37 38 38 38 37 39 39 38 38 39 40 38 40 39 41 37 39 39 38 38 37

Macedonia, Rep. of 37 (0.7) 38 37 37 37 36 40 37 37 38 38 37 38 37 37 39 38 39 37 42 36 38 38 37 37 36

Bahrain 36 (0.3) 37 36 36 36 36 40 36 36 37 38 37 36 36 37 37 35 38 37 41 36 37 38 36 37 36

Palestinian Nat'l Auth. 35 (0.6) 36 35 36 35 35 38 35 35 35 36 36 36 35 36 37 35 37 36 38 35 37 36 35 35 36

Cyprus 35 (0.3) 36 34 35 35 34 37 35 35 35 36 36 35 35 36 36 35 37 36 40 34 36 36 35 35 33

Chile 34 (0.5) 34 33 34 33 33 32 33 33 34 34 34 33 34 34 35 34 35 34 39 33 35 35 34 34 32

Egypt 33 (0.6) 34 33 33 33 33 35 33 33 33 34 34 33 33 34 34 33 34 34 36 33 34 34 33 33 33

Indonesia 32 (0.5) 33 31 32 32 32 32 31 32 32 34 32 32 32 32 33 32 34 32 38 31 33 33 32 32 31

Lebanon 29 (0.6) 31 29 29 29 28 33 29 29 30 29 30 30 29 30 31 30 30 30 33 29 31 30 29 29 29

Tunisia 29 (0.3) 30 30 29 29 29 32 29 29 30 31 30 30 29 30 31 30 31 30 35 29 31 30 29 29 28

Morocco 28 (0.3) 30 28 28 28 27 32 28 28 29 29 29 29 29 29 29 28 30 29 33 27 29 29 28 29 27

Saudi Arabia 28 (0.6) 29 28 29 28 28 31 28 28 29 29 29 29 28 29 29 28 30 29 33 28 29 30 28 28 28

Philippines 28 (0.8) 28 27 28 28 27 28 27 28 28 28 28 28 28 28 28 28 29 28 34 27 29 29 28 28 27

Botswana 26 (0.4) 27 25 25 26 25 27 25 25 25 26 26 26 26 26 26 26 26 26 30 25 26 27 26 26 25

South Africa 19 (0.7) 20 18 19 19 18 20 19 19 19 18 19 19 19 19 20 19 19 19 21 19 20 19 19 19 19

Ghana 19 (0.4) 19 18 19 18 17 20 18 18 19 17 18 19 19 18 20 19 18 18 21 18 19 19 19 19 18

International Avg. 43 (0.1) 44 43 43 43 43 44 43 43 43 45 44 43 43 44 44 43 45 44 48 42 44 44 43 43 42

Benchmarking Participants
Basque Country, Spain 44 (0.7) 44 43 44 44 44 44 44 44 44 46 45 44 44 45 45 44 47 45 51 43 45 46 44 44 42

Indiana State, US 52 (1.1) 52 51 52 52 52 49 52 52 52 54 53 52 52 53 52 52 55 53 59 51 53 54 52 52 50

Ontario Province, Can. 53 (0.7) 53 52 53 54 54 50 53 53 53 56 54 53 53 54 53 54 57 54 60 52 54 55 53 54 52

Quebec Province, Can. 53 (0.7) 53 52 53 53 54 52 53 53 53 55 54 53 53 54 54 54 57 54 59 52 55 55 53 54 51

Number of Items
(Score Points)

Identified*
176 164 184 194 177 104 198 199 192 145 195 179 190 195 129 176 167 195 63 180 189 188 206 202 181206

Exhibit C.1:  Average Percent Correct for Test-Curriculum Matching Analysis – Science
Based on Subset of Items Specially Identifi ed by Each Country as Addressing its Curriculum 
(See Exhibit C.2 for corresponding standard errors)

* Of the 189 items in the Science test, some extended-response items were scored on a two-point 
scale, resulting in 211 total score points. Following item review, response categories were combined 
for a number of items, resulting in 206 total score points.

( ) Standard errors appear in parentheses.
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Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 415

Instructions: Read across the row to compare that country's performance based on the test items included by each of the countries across the
top. Read down the column under a country name to compare the performance of the country down the left on the items
included by the country listed on the top. Read along the diagonal to compare performance for each different country based on
its own decisions about the test items to include.

Countries

Benchmarking Participants

Singapore

Chinese Taipei

Estonia

Korea, Rep. of

Hong Kong, SAR

Japan

Hungary

England

Sweden

Netherlands

United States

Australia

Slovak Republic

Lithuania

Russian Federation

Slovenia

New Zealand

Latvia

Belgium (Flemish)

Scotland

Malaysia

Italy

Israel

Norway

Jordan

Bulgaria

Romania

Serbia

Moldova, Rep. of

Armenia

Iran, Islamic Rep. of

Macedonia, Rep. of

Bahrain

Palestinian Nat'l Auth.

Cyprus

Chile

Egypt

Indonesia

Lebanon

Tunisia

Morocco

Saudi Arabia

Philippines

Botswana

South Africa

Ghana

International Avg.

Basque Country, Spain

Indiana State, US

Ontario Province, Can.

Quebec Province, Can.

Number of Items
(Score Points)
Identified*
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62 (0.9)

61 (0.8)

58 (0.6)

57 (0.4)

57 (0.7)

57 (0.5)

56 (0.6)

55 (0.9)

53 (0.7)

52 (0.8)

52 (0.7)

51 (0.8)

51 (0.7)

51 (0.5)

50 (0.7)

50 (0.4)

50 (1.1)

49 (0.6)

49 (0.5)

49 (0.8)

48 (0.8)

46 (0.6)

45 (0.6)

45 (0.5)

42 (0.7)

42 (1.0)

41 (0.9)

40 (0.5)

40 (0.7)

38 (0.7)

38 (0.5)

37 (0.7)

36 (0.3)

35 (0.6)

35 (0.3)

34 (0.5)

33 (0.6)

32 (0.5)

29 (0.6)

29 (0.3)

28 (0.3)

28 (0.6)

28 (0.8)

26 (0.4)

19 (0.7)

19 (0.4)

43 (0.1)

44 (0.7)

52 (1.1)

53 (0.7)

53 (0.7)

206
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63 64 63 63 63 64 63 63 65 63 65 63 63 64 62 63 62 62 64 65 64 63 62 62 61

62 62 61 62 62 62 61 61 62 61 64 61 62 63 60 62 61 60 61 63 61 61 60 61 60

58 60 58 59 59 59 59 58 59 58 62 58 59 59 58 58 58 58 57 60 60 58 58 59 59

58 59 58 58 58 59 58 58 59 58 59 58 58 59 57 58 57 56 58 58 59 58 58 59 58

57 58 57 58 58 58 57 58 59 57 60 58 58 59 57 56 57 57 58 60 58 57 57 58 57

57 58 57 58 58 58 58 57 58 57 59 58 58 59 57 58 57 56 58 57 57 57 57 57 56

57 59 57 57 57 58 57 56 58 56 60 57 57 58 56 57 56 56 55 58 58 56 56 57 56

55 57 55 56 56 56 55 55 56 54 57 56 56 56 55 54 55 54 55 56 57 55 55 56 54

53 55 53 54 54 54 54 53 54 52 56 53 54 55 52 52 53 52 52 53 54 53 53 54 53

53 55 53 54 54 53 53 53 53 51 55 53 54 54 53 52 52 52 53 54 54 53 53 54 53

52 53 52 52 52 52 52 52 52 50 54 52 52 52 51 50 52 52 51 53 53 52 52 53 52

51 53 52 52 52 52 51 52 52 50 54 52 52 52 52 50 51 52 52 52 53 52 51 53 52

52 54 52 52 52 53 52 51 52 51 55 52 52 53 51 51 51 51 49 54 52 51 51 52 51

52 52 51 52 52 52 52 51 53 50 55 51 52 52 50 51 51 51 50 53 52 51 51 51 51

50 53 51 51 51 51 51 50 52 50 55 51 51 52 50 51 50 51 49 54 52 51 50 51 51

50 51 50 51 51 50 50 50 51 49 53 50 51 51 49 49 50 50 49 52 52 50 50 50 50

50 52 50 51 51 50 50 51 51 49 52 50 51 50 50 48 50 49 49 50 52 50 50 51 50

49 51 49 50 50 50 49 49 49 49 53 49 50 51 49 48 49 49 48 51 51 49 49 50 49

49 51 49 50 50 49 49 49 49 48 52 49 50 50 50 47 49 49 50 50 50 49 49 50 50

49 50 49 50 50 49 49 49 50 48 50 49 50 50 49 48 49 48 48 49 50 49 48 50 49

48 51 48 49 49 49 48 49 50 48 52 49 49 50 48 49 48 47 49 50 48 48 47 49 48

46 48 46 46 46 47 46 46 47 44 49 46 46 46 45 45 46 46 46 48 48 46 46 47 46

46 48 46 46 46 47 46 46 47 45 49 46 46 47 45 46 45 45 45 48 48 46 45 46 45

45 47 45 46 46 45 45 45 45 44 48 45 46 46 45 43 45 45 44 45 47 45 45 46 46

42 44 42 43 43 44 42 43 44 41 44 43 43 43 41 42 42 42 43 46 44 42 42 43 41

42 44 42 42 42 43 43 42 43 42 45 42 42 44 41 42 42 41 40 45 43 42 42 42 41

41 43 41 41 41 42 41 41 42 40 44 41 41 42 40 41 41 40 40 44 42 41 41 41 40

41 42 40 40 40 41 41 40 42 39 44 41 40 41 39 41 40 39 39 43 41 40 40 40 39

40 42 40 40 40 41 41 40 42 40 44 40 40 42 39 41 40 39 39 43 41 40 39 40 39

40 41 38 39 39 40 39 39 41 39 42 38 39 39 36 40 38 37 36 42 39 38 38 38 37

39 40 38 39 39 40 38 38 40 37 42 38 39 40 37 39 38 37 36 41 40 38 38 39 37

38 39 37 37 37 39 38 38 39 37 41 38 37 39 36 39 37 37 36 40 39 37 37 37 36

37 39 37 37 37 38 37 38 39 36 39 37 37 38 36 38 36 35 36 41 39 37 36 37 35

36 37 35 36 36 37 36 37 38 35 38 36 36 37 34 36 35 34 35 39 37 36 35 35 35

35 37 35 36 36 36 35 35 36 35 38 35 36 37 34 35 35 35 34 38 37 35 35 35 34

34 36 34 34 34 35 34 34 34 33 38 34 34 34 33 33 34 34 33 36 36 34 34 34 33

34 35 33 34 34 35 34 34 35 33 37 34 34 34 32 34 33 32 33 36 35 33 33 33 32

32 34 32 32 32 33 31 32 33 31 33 32 32 33 32 32 32 31 34 35 33 32 32 32 32

31 31 30 30 30 31 30 30 33 30 34 30 30 32 28 32 29 29 29 33 31 30 29 29 28

30 31 29 30 30 31 29 31 31 29 32 30 30 31 29 29 29 29 30 34 31 30 29 30 29

29 30 28 29 29 29 29 28 30 29 31 29 29 31 28 31 28 28 29 32 30 29 28 29 28

29 31 28 29 29 29 29 29 31 28 31 29 29 30 27 29 28 27 28 32 30 28 28 29 27

28 29 28 28 28 29 28 28 29 27 31 28 28 29 27 28 28 27 27 31 29 28 28 28 27

26 27 26 26 26 26 26 26 27 26 28 26 26 27 25 27 26 25 27 29 27 26 26 26 25

19 20 19 19 19 19 19 19 20 19 22 19 19 20 18 20 19 18 18 22 20 19 19 19 18

19 20 18 18 18 19 19 19 20 19 22 19 18 20 17 20 19 18 18 21 20 19 18 18 17

44 45 43 44 44 44 44 44 45 43 46 44 44 45 43 43 43 43 43 46 45 43 43 44 43

45 46 45 45 45 45 44 44 45 43 47 45 45 45 44 43 44 44 44 46 46 44 44 45 44

52 54 52 53 53 53 52 52 52 50 55 53 53 52 52 50 52 52 51 53 54 52 52 53 52

53 55 54 54 54 54 53 54 54 52 55 54 54 54 53 51 53 53 53 53 55 54 53 55 54

53 55 54 54 54 54 53 53 54 52 55 53 54 54 54 51 53 53 53 54 55 53 53 55 54

166 166 201 195 195 175 179 162 160 160 95 195 195 148 174 128 206 174 130 106 143 204 196 186 159

* Of the 189 items in the Science test, some extended-response items were scored on a two-point 
scale, resulting in 211 total score points. Following item review, response categories were combined 
for a number of items, resulting in 206 total score points.

( ) Standard errors appear in parentheses.

88Average Percent Correct for Test-Curriculum Matching Analysis – Science
Based on Subset of Items Specially Identifi ed by Each Country as Addressing its Curriculum 
(See Exhibit C.2 for corresponding standard errors)

Exhibit C.1:  
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APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE TIMSS2003

Grade

Countries

A
ve

ra
g

e
Pe

rc
en

t 
C

o
rr
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t

o
n

 A
ll 

It
em

s

Singapore 67 (1.1) 70 73 69 68 69 67 67 69 70 68 70 69 71 69 67 70 68 67 69 68 71 67 67 70 70 70 69 66

Chinese Taipei 66 (0.3) 66 72 64 66 65 65 65 66 70 67 67 66 69 66 65 69 67 65 66 67 68 65 66 68 67 70 66 65

Japan 65 (0.3) 67 71 69 66 65 65 65 67 68 66 68 66 68 67 65 67 66 65 67 66 68 65 64 67 67 71 67 64

Hungary 64 (0.6) 65 67 60 65 64 64 64 64 70 65 66 65 69 66 64 68 65 64 65 66 67 64 63 66 67 67 66 64

England 63 (0.7) 64 69 64 64 64 63 63 64 68 65 66 65 67 64 63 67 65 63 64 65 66 63 64 65 64 69 65 63

United States 63 (0.5) 64 67 61 64 64 63 63 64 68 64 65 64 67 64 63 66 64 63 64 65 66 63 62 65 65 69 65 63

Latvia 63 (0.5) 63 66 60 63 63 62 62 64 68 64 65 63 67 64 62 65 64 62 63 65 65 62 62 65 64 67 64 62

Hong Kong, SAR 62 (0.7) 63 68 61 62 62 62 62 63 65 63 64 63 66 63 62 65 63 62 62 63 65 62 62 64 63 65 63 61

Russian Federation 61 (0.9) 62 65 59 62 61 61 61 62 67 62 63 63 66 63 61 65 63 61 62 63 64 61 61 65 63 66 63 61

Australia 61 (0.8) 61 65 59 61 61 61 61 61 66 62 63 62 65 62 61 64 61 61 61 62 63 61 60 63 63 67 62 60

Netherlands 60 (0.5) 61 63 53 61 60 60 60 61 65 61 63 60 65 63 60 62 61 60 61 62 62 60 57 62 62 64 62 60

New Zealand 59 (0.5) 60 63 58 60 60 59 59 60 64 61 61 60 64 61 59 63 60 59 60 61 62 59 58 62 61 65 61 59

Italy 59 (0.7) 61 63 58 60 59 59 59 61 64 60 62 61 65 61 59 63 60 59 61 61 63 59 58 62 62 64 61 59

Belgium (Flemish) 59 (0.4) 60 63 56 60 60 59 59 60 64 60 62 59 64 62 59 62 60 59 60 62 62 59 57 61 61 65 61 59

Lithuania 59 (0.5) 60 63 56 60 59 59 59 60 64 60 61 60 63 61 59 62 61 59 60 61 62 59 59 61 61 64 61 59

Scotland 56 (0.6) 57 61 54 57 57 56 56 57 61 58 59 57 61 58 56 60 57 56 57 58 59 56 55 58 57 62 58 56

Slovenia 54 (0.5) 55 59 54 55 55 54 54 55 59 55 58 55 59 57 54 57 56 54 55 56 57 54 54 56 56 60 56 54

Moldova, Rep. of 53 (0.8) 53 57 49 53 53 53 53 53 58 53 55 54 57 54 53 56 54 53 53 54 56 53 53 56 55 58 55 53

Cyprus 53 (0.4) 54 59 49 53 53 52 52 54 56 53 55 53 57 54 52 56 54 52 54 54 57 52 53 56 54 56 55 53

Norway 52 (0.4) 52 55 47 52 51 51 51 53 56 52 53 53 56 53 51 55 53 51 50 54 54 51 50 53 53 55 53 51

Iran, Islamic Rep. of 41 (0.7) 42 47 39 42 42 41 41 42 45 42 43 43 45 42 41 45 43 41 42 42 45 41 42 44 43 45 43 41

Armenia 41 (0.7) 42 44 34 41 41 41 41 42 45 42 43 42 45 42 41 45 43 41 41 43 45 41 42 44 43 45 43 41

Philippines 31 (1.3) 31 35 29 31 32 31 31 31 32 31 32 32 34 30 31 34 32 31 31 32 34 31 34 32 33 34 32 30

Tunisia 27 (0.6) 28 33 27 28 28 27 27 28 30 28 28 29 30 28 27 30 29 27 28 28 30 27 26 30 29 30 29 27

Morocco 27 (0.6) 27 31 22 27 27 26 26 27 28 27 27 27 29 26 26 29 27 26 27 28 30 26 27 30 29 30 28 26

International Avg. 55 (0.1) 55 59 52 55 55 55 55 56 59 56 57 56 59 56 55 58 56 55 55 56 58 55 54 57 56 59 56 54

Benchmarking Participants
Indiana State, US 66 (0.8) 67 70 65 67 67 66 66 67 71 68 68 67 70 67 66 69 67 66 67 68 68 66 65 68 68 72 68 66

Ontario Province, Can. 65 (0.7) 66 69 63 66 66 65 65 66 69 66 67 66 69 66 65 68 65 65 66 66 67 65 63 67 66 71 67 64

Quebec Province, Can. 58 (0.5) 58 61 54 58 58 57 57 58 63 59 60 58 62 59 57 61 59 57 58 59 60 57 55 60 59 63 59 58

Number of Items
(Score Points)

Identified*
130 69 44 161 134 161 161 140 108 155 115 136 134 126 161 122 136 161 130 150 123 161 66 89 100 68 149 148165
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Instructions: Read  across  the row to compare that country's performance based on the test items included by each of the countries across the  top.
Read down the column under a country name to compare the performance of the country down the left on the items included by the country
listed on the top. Read along the diagonal to compare performance for each different country based on its own decisions about the test
items to include.

4

* Of the 152 items in the Science test, some extended-response items were scored on a two-point 
scale, resulting in 168 total score points. Following item review, some items were deleted and 
response categories were combined for a number of items, resulting in 150 items and 165 total score 
points.

( ) Standard errors appear in parentheses.

SCIENCE 44Average Percent Correct for Test-Curriculum Matching Analysis – Science
Based on Subset of Items Specially Identifi ed by Each Country as Addressing its Curriculum 
(See Exhibit C.2 for corresponding standard errors)

 Exhibit C.1: 
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APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE

diagonal element in the exhibit shows how each country performed on 
the subset of items that it selected based on its own curriculum. Thus, 
Bulgarian students averaged 42 percent correct on the set of items 
identifi ed by Bulgaria for the analysis.

The international averages on each country’s selected items are 
presented in the lower part of the exhibit. They show that the selection 
of items for the participating countries varied somewhat in average 
diffi culty, ranging from 42 percent for those chosen by Scotland and 
Jordan at the eighth grade to 48 percent for those chosen by Belgium 
(Flemish). Similarly at the fourth grade, the average percent correct 
ranged from 52 percent for those items chosen by Japan to 59 percent 
for those chosen by Chinese Taipei, Italy, Russian Federation, and 
Indiana State. Despite these differences in the diffi culty of the selected 
items, the overall message of Exhibit C.1 is that different item selec-
tions do not make a major difference in how well countries perform 
relative to one another. The items selected by some countries were 
more diffi cult than those selected by others. The relative performance 
of countries on various item selections did vary somewhat, but gener-
ally not in a statistically signifi cant manner.5

Comparing the diagonal element for a country with the overall 
average percent correct shows the difference between performance 
on the subset of items chosen as appropriate and performance on the 
test as a whole. In general, there were only small increases in each 
country’s performance on its own subset of items. To illustrate, the 
average percent correct for Singapore across all eighth-grade science 
items was 62 percent. The diagonal element shows that Singaporean 
students had a slightly greater average percent correct (65 percent) 
across the set of items selected as appropriate for Singapore than they 
did overall. Almost all participants had a difference of one or two 
percentage points between the two performance measures, with the 
largest difference – seven percent – for Belgium (Flemish) (49 percent 
compared with 56 percent). 

5 Small differences in performance shown in this exhibit are not statistically signifi cant. The standard errors for the estimated average percent 
correct statistics are in Exhibit C.2. It can be said with 95 percent confi dence that the value for the entire population falls between the sample 
estimate plus or minus two standard errors.
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APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE

  

TIMSS2003

Grade88SCIENCE Exhibit C.2:  

Countries

Instructions: Read across the row to compare that country's performance based on the test items included by each of the countries
across the top. Read down the column under a country name to compare the performance of the country down the left on
the items included by the country listed on the top. Read along the diagonal to compare performance for each different
country based on its own decisions about the test items to include.
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Singapore 62 (0.9) 1.0 1.0 1.0 0.9 1.0 1.0 0.9 0.9 0.9 0.9 1.0 0.9 0.9 1.0 1.0 1.0 0.9 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9

Chinese Taipei 61 (0.8) 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Estonia 58 (0.6) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Korea, Rep. of 57 (0.4) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Hong Kong, SAR 57 (0.7) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Japan 57 (0.5) 0.4 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.5 0.4 0.4 0.5 0.5 0.5

Hungary 56 (0.6) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6

England 55 (0.9) 0.9 1.0 1.0 0.9 1.0 0.9 1.0 1.0 0.9 1.0 1.0 1.0 0.9 1.0 1.0 0.9 1.0 1.0 1.0 1.0 0.9 1.0 0.9 1.0 0.9

Sweden 53 (0.7) 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Netherlands 52 (0.8) 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

United States 52 (0.7) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Australia 51 (0.8) 0.9 0.8 0.8 0.8 0.9 0.9 0.9 0.8 0.9 0.9 0.8 0.8 0.8 0.8 0.9 0.8 0.9 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8

Slovak Republic 51 (0.7) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7

Lithuania 51 (0.5) 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5

Russian Federation 50 (0.7) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Slovenia 50 (0.4) 0.4 0.4 0.5 0.5 0.5 0.5 0.4 0.5 0.4 0.5 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.4

New Zealand 50 (1.1) 1.1 1.2 1.2 1.1 1.2 1.1 1.2 1.1 1.1 1.2 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.1

Latvia 49 (0.6) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Belgium (Flemish) 49 (0.5) 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5

Scotland 49 (0.8) 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Malaysia 48 (0.8) 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8

Italy 46 (0.6) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6

Israel 45 (0.6) 0.6 0.7 0.6 0.6 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.7 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6

Norway 45 (0.5) 0.5 0.5 0.5 0.6 0.6 0.5 0.6 0.5 0.6 0.6 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.5 0.6 0.5 0.6 0.6 0.5 0.5 0.5

Jordan 42 (0.7) 0.7 0.8 0.7 0.7 0.8 0.8 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.8 0.7 0.8 0.7 0.8 0.8 0.8 0.7 0.7 0.7 0.7

Bulgaria 42 (1.0) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.0 1.0 1.0 1.0 1.1 1.0 1.1 1.0 1.1 1.0 1.0 1.0 1.0 1.0 1.0

Romania 41 (0.9) 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 0.9 0.9 0.9 0.9 0.9 0.9

Serbia 40 (0.5) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5

Moldova, Rep. of 40 (0.7) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7

Armenia 38 (0.7) 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.9 0.7 0.7 0.7 0.7 0.7 0.7

Iran, Islamic Rep. of 38 (0.5) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Macedonia, Rep. of 37 (0.7) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Bahrain 36 (0.3) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3

Palestinian Nat'l Auth. 35 (0.6) 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Cyprus 35 (0.3) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3

Chile 34 (0.5) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Egypt 33 (0.6) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6

Indonesia 32 (0.5) 0.5 0.5 0.5 0.6 0.6 0.5 0.5 0.6 0.5 0.6 0.6 0.6 0.5 0.6 0.6 0.5 0.6 0.6 0.7 0.5 0.6 0.6 0.5 0.5 0.5

Lebanon 29 (0.6) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.8 0.6 0.6 0.6 0.6 0.6 0.6

Tunisia 29 (0.3) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3

Morocco 28 (0.3) 0.3 0.4 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.5 0.3 0.3 0.3 0.3 0.3 0.3

Saudi Arabia 28 (0.6) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.5 0.6 0.6 0.6 0.5 0.6 0.6 0.8 0.6 0.6 0.6 0.6 0.6 0.6

Philippines 28 (0.8) 0.7 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 1.0 0.8 0.8 0.8 0.8 0.8 0.8

Botswana 26 (0.4) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

South Africa 19 (0.7) 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.8 0.7 0.8 0.7 0.8 0.7 0.7 0.8 0.7 0.7 0.7

Ghana 19 (0.4) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4

International Avg. 43 (0.1) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Benchmarking Participants
Basque Country, Spain 44 (0.7) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7

Indiana State, US 52 (1.1) 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.1 1.0 1.1 1.1 1.1 1.1 1.1 1.1

Ontario Province, Can. 53 (0.7) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Quebec Province, Can. 53 (0.7) 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7

Number of Items
(Score Points)

Identified*
176 164 184 194 177 104 198 199 192 145 195 179 190 195 129 176 167 195 63 180 189 188 206 202 181206

Standard Errors for the Test-Curriculum Matching Analysis – Science

* Of the 189 items in the Science test, some extended-response items were scored on a two-point 
scale, resulting in 211 total score points. Following item review, response categories were combined 
for a number of items, resulting in 206 total score points.

( ) Standard errors for the average percent of correct responses on all items appear in parentheses. The 
matrix contains standard errors corresponding to the average percent correct responses based on 
TCMA subset of items, as displayed in Table C.1.
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APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE TIMSS2003

Grade
SCIENCE 

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE 419

Instructions: Read across the row to compare that country's performance based on the test items included by each of the countries across the
top. Read down the column under a country name to compare the performance of the country down the left on the items
included by the country listed on the top. Read along the diagonal to compare performance for each different country based on
its own decisions about the test items to include.
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1.0 0.9 0.9 1.0 1.0 1.0 0.9 1.0 0.9 0.9 0.9 0.9 1.0 0.9 0.9 0.9 0.9 1.0 1.0 0.9 1.0 0.9 0.9 0.9 1.0

0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.6 0.6 0.6 0.6 0.5 0.6 0.6 0.6 0.6

0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7

0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.5 0.4 0.5 0.4 0.5 0.5 0.5 0.4 0.4 0.5 0.5 0.5 0.5

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

1.0 0.9 1.0 1.0 1.0 1.0 0.9 1.0 1.0 1.0 0.9 0.9 1.0 0.9 1.0 0.9 0.9 1.0 1.0 0.9 0.9 0.9 1.0 1.0 1.0

0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.7 0.7 0.6 0.7 0.6 0.7 0.7 0.7 0.6 0.6 0.7 0.7 0.7 0.7

0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.7 0.8 0.7 0.8 0.8 0.7 0.8 0.7 0.8 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.9 0.9 0.8 0.8 0.8 0.8 0.9 0.9

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7

0.5 0.5 0.4 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.5 0.4 0.5 0.4 0.4 0.5 0.5 0.5 0.4 0.4 0.4 0.5 0.5

1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.1 1.1 1.1 1.2 1.1 1.1 1.2 1.2 1.1 1.1 1.1 1.1 1.2 1.2

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.6

0.8 0.7 0.8 0.8 0.8 0.8 0.7 0.8 0.7 0.8 0.8 0.8 0.8 0.7 0.8 0.7 0.8 0.8 0.8 0.7 0.7 0.8 0.8 0.8 0.8

0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.7

0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.6 0.5 0.5 0.6 0.6 0.5 0.5 0.5 0.6 0.6 0.6

0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.7 0.7 0.7 0.7 0.7

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.0 1.0 1.0 1.0

0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.8 0.7 0.7 0.7 0.8 0.8 0.7 0.7 0.7 0.7

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.3 0.3 0.3 0.3 0.3

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

0.5 0.6 0.5 0.6 0.6 0.6 0.5 0.6 0.6 0.5 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.6 0.6

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

0.3 0.4 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.3 0.4 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.3 0.3 0.3 0.3

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.5

0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.7 0.8 0.8 0.8 0.7 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.8 0.8 0.7 0.7 0.7 0.8 0.8

0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.6 0.7 0.7

1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.1 1.1 1.1 1.1 1.2

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.6 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.8

166 166 201 195 195 175 179 162 160 160 95 195 195 148 174 128 206 174 130 106 143 204 196 186 159
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62 (0.9)

61 (0.8)

58 (0.6)

57 (0.4)

57 (0.7)

57 (0.5)

56 (0.6)

55 (0.9)

53 (0.7)

52 (0.8)

52 (0.7)

51 (0.8)

51 (0.7)

51 (0.5)

50 (0.7)

50 (0.4)

50 (1.1)

49 (0.6)

49 (0.5)

49 (0.8)

48 (0.8)

46 (0.6)

45 (0.6)

45 (0.5)

42 (0.7)

42 (1.0)

41 (0.9)

40 (0.5)

40 (0.7)

38 (0.7)

38 (0.5)

37 (0.7)

36 (0.3)

35 (0.6)

35 (0.3)

34 (0.5)

33 (0.6)

32 (0.5)

29 (0.6)

29 (0.3)

28 (0.3)

28 (0.6)

28 (0.8)

26 (0.4)

19 (0.7)

19 (0.4)

43 (0.1)

44 (0.7)

52 (1.1)

53 (0.7)

53 (0.7)

206

Singapore

Chinese Taipei

Estonia

Korea, Rep. of

Hong Kong, SAR

Japan

Hungary

England

Sweden

Netherlands

United States

Australia

Slovak Republic

Lithuania

Russian Federation

Slovenia

New Zealand

Latvia

Belgium (Flemish)

Scotland

Malaysia

Italy

Israel

Norway

Jordan

Bulgaria

Romania

Serbia

Moldova, Rep. of

Armenia

Iran, Islamic Rep. of

Macedonia, Rep. of

Bahrain

Palestinian Nat'l Auth.

Cyprus

Chile

Egypt

Indonesia

Lebanon

Tunisia

Morocco

Saudi Arabia

Philippines

Botswana

South Africa

Ghana

International Avg.

Benchmarking Participants
Basque Country, Spain

Indiana State, US

Ontario Province, Can.

Quebec Province, Can.

Number of Items
(Score Points)
Identified*

* Of the 189 items in the Science test, some extended-response items were scored on a two-point 
scale, resulting in 211 total score points. Following item review, response categories were combined 
for a number of items, resulting in 206 total score points.

( )  Standard errors for the average percent of correct responses on all items appear in parentheses. The 
matrix contains standard errors corresponding to the average percent correct responses based on 
TCMA subset of items, as displayed in Table C.1.

88Standard Errors for the Test-Curriculum Matching Analysis – ScienceExhibit C.2: 
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APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE TIMSS2003

Grade
SCIENCE 

Countries
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Instructions: Read  across  the row to compare that country's performance based on the test items included by each of the countries across the  top.
Read down the column under a country name to compare the performance of the country down the left on the items included by the country
listed on the top. Read along the diagonal to compare performance for each different country based on its own decisions about the test
items to include.

Singapore 67 (1.1) 1.1 1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1

Chinese Taipei 66 (0.3) 0.3 0.3 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3

Japan 65 (0.3) 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Hungary 64 (0.6) 0.6 0.5 0.6 0.6 0.6 0.6 0.6 0.5 0.6 0.6 0.5 0.5 0.6 0.6 0.6 0.6 0.5 0.6 0.6 0.6 0.5 0.6 0.6 0.5 0.5 0.5 0.6 0.6

England 63 (0.7) 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7

United States 63 (0.5) 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Latvia 63 (0.5) 0.5 0.5 0.7 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5

Hong Kong, SAR 62 (0.7) 0.7 0.7 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7

Russian Federation 61 (0.9) 0.9 0.9 1.1 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.9 0.9 0.9 0.9

Australia 61 (0.8) 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.8 0.7 0.7 0.8 0.8 0.7 0.7 0.8 0.8 0.8 0.7 0.8 0.8 0.8

Netherlands 60 (0.5) 0.5 0.6 0.7 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

New Zealand 59 (0.5) 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5

Italy 59 (0.7) 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Belgium (Flemish) 59 (0.4) 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Lithuania 59 (0.5) 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.5 0.5 0.5 0.5 0.4 0.5 0.5 0.5 0.4 0.5 0.5 0.5

Scotland 56 (0.6) 0.6 0.6 0.8 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6

Slovenia 54 (0.5) 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Moldova, Rep. of 53 (0.8) 0.8 0.7 0.9 0.8 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Cyprus 53 (0.4) 0.5 0.4 0.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.5 0.5 0.4 0.4 0.4 0.4 0.5 0.4 0.4 0.4 0.5 0.4 0.4 0.5 0.5 0.4

Norway 52 (0.4) 0.4 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Iran, Islamic Rep. of 41 (0.7) 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.7 0.8 0.8 0.7 0.9 0.8 0.8 0.8 0.8

Armenia 41 (0.7) 0.8 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8

Philippines 31 (1.3) 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.3 1.3 1.3 1.4 1.4 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.3 1.4 1.3 1.3

Tunisia 27 (0.6) 0.6 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.7 0.6 0.7 0.7 0.6 0.7 0.6 0.6 0.7 0.6 0.7 0.6 0.6 0.7 0.7 0.7 0.6 0.6

Morocco 27 (0.6) 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6 0.7 0.7 0.7 0.7 0.6 0.6

International Avg. 55 (0.1) 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Benchmarking Participants
Indiana State, US 66 (0.8) 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.7 0.8 0.8 0.7 0.8 0.8

Ontario Province, Can. 65 (0.7) 0.7 0.7 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.6 0.7 0.7

Quebec Province, Can. 58 (0.5) 0.6 0.6 0.6 0.5 0.6 0.5 0.5 0.5 0.6 0.5 0.6 0.5 0.6 0.6 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.6 0.5 0.6 0.5 0.5 0.5

Number of Items
(Score Points)

Identified*
130 69 44 161 134 161 161 140 108 155 115 136 134 126 161 122 136 161 130 150 123 161 66 89 100 68 149 148165
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* Of the 152 items in the Science test, some extended-response items were scored on a two-point 
scale, resulting in 168 total score points. Following item review, some items were deleted and 
response categories were combined for a number of items, resulting in 150 items and 165 total score 
points.

( ) Standard errors for the average percent of correct responses on all items appear in parentheses. The 
matrix contains standard errors corresponding to the average percent correct responses based on 
TCMA subset of items, as displayed in Table C.1.

44Standard Errors for the Test-Curriculum Matching Analysis – ScienceExhibit C.2: 
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APPENDIX C: THE TEST-CURRICULUM MATCHING ANALYSIS: SCIENCE

It is clear that the selection of items does not have a major effect 
on the general relationship among countries. Countries that had rela-
tively high or low performance across all the science items also had 
relatively high or low performance on each of the various sets of items 
selected for the TCMA. For example, at the eighth grade, Singapore 
had the highest average percent correct on the test as a whole and 
on all of the different item selections, with Chinese Taipei, Estonia, 
and Korea next in order of performance on practically all selections of 
items. Although there are some changes in the ordering of countries 
based on the items selected for the TCMA, most of these differences are 
within the boundaries of sampling error. As an example, consider the 
195 score points selected by Armenia. The students in Armenia did a 
little better on these items than on the test as a whole, with 39 percent 
correct on these items, on average, compared with 38 percent correct 
on all items. However, most other countries also did better on these 
particular items, with an international average of 44 percent correct 
on the items selected by Armenia. All 29 participants that performed 
better than Armenia on the overall test also performed better on the 
items selected by Armenia. 

The TCMA results provide evidence that the TIMSS 2003 science 
test provides a reasonable basis for comparing achievement of the 
participating countries and benchmarking entities. This result is not 
unexpected, since making the test as fair as possible was a major con-
sideration in test development. The fact that the majority of coun-
tries indicated that most items were appropriate for their students 
means that the different average percent correct estimates were based 
on essentially the same items. Insofar as countries rejected items that 
would be diffi cult for their students, these items tended to be diffi cult 
for students in other countries as well. The analysis shows that omit-
ting such items tends to improve the results for that country, but also 
tends to improve the results for all other countries, so that the overall 
pattern of results is largely unaffected. 
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APPENDIX D: PERCENTILES AND STANDARD DEVIATIONS OF SCIENCE ACHIEVEMENT
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APPENDIX D: PERCENTILES AND STANDARD DEVIATIONS OF SCIENCE ACHIEVEMENT

Appendix D
Percentiles and Standard Deviations 
of Science Achievement
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APPENDIX D: PERCENTILES AND STANDARD DEVIATIONS OF SCIENCE ACHIEVEMENT

  

TIMSS2003

Grade88SCIENCE Exhibit D.1:  

Countries

Armenia 324 (6.7) 407 (5.4) 463 (3.9) 520 (4.7) 589 (6.1)
Australia 397 (6.6) 478 (5.3) 531 (4.1) 580 (3.6) 644 (5.1)
Bahrain 311 (4.3) 389 (2.3) 441 (2.4) 491 (3.4) 556 (4.6)
Belgium (Flemish) 394 (7.2) 477 (3.2) 523 (2.9) 562 (1.8) 613 (2.3)
Botswana 220 (5.0) 306 (3.6) 367 (2.9) 425 (3.7) 503 (8.7)
Bulgaria 310 (13.8) 421 (6.9) 487 (3.9) 544 (4.2) 618 (5.2)
Chile 275 (5.2) 355 (3.0) 412 (3.0) 471 (4.7) 550 (6.4)
Chinese Taipei 434 (4.9) 519 (4.6) 577 (4.4) 628 (3.3) 690 (4.4)
Cyprus 306 (4.1) 390 (3.5) 445 (2.5) 497 (2.3) 567 (2.4)
Egypt 243 (11.8) 348 (5.9) 428 (6.5) 498 (2.6) 581 (4.5)
England 413 (7.3) 492 (4.7) 547 (6.0) 597 (5.2) 665 (3.5)
Estonia 445 (6.1) 509 (4.1) 553 (3.3) 596 (2.8) 659 (5.6)
Ghana 52 (7.2) 168 (5.8) 256 (7.9) 345 (6.7) 450 (6.2)
Hong Kong, SAR 438 (8.2) 519 (3.7) 562 (2.3) 600 (3.3) 654 (3.0)
Hungary 415 (6.9) 492 (4.5) 543 (4.1) 595 (4.3) 666 (4.9)
Indonesia 287 (8.8) 368 (4.3) 422 (4.7) 475 (4.9) 546 (2.8)
Iran, Islamic Rep. of 336 (3.5) 403 (2.5) 453 (2.1) 502 (1.9) 573 (4.8)
Israel 342 (3.2) 432 (4.7) 492 (3.5) 548 (3.2) 623 (2.8)
Italy 358 (4.8) 439 (6.6) 494 (3.2) 545 (3.1) 614 (4.9)
Japan 429 (3.7) 507 (2.9) 556 (1.9) 601 (1.6) 663 (4.3)
Jordan 319 (4.3) 417 (4.4) 481 (4.8) 538 (2.9) 612 (3.4)
Korea, Rep. of 438 (4.8) 513 (2.4) 562 (1.9) 606 (2.1) 666 (2.0)
Latvia 399 (1.5) 467 (3.1) 514 (2.4) 560 (2.9) 621 (2.5)
Lebanon 240 (5.5) 329 (4.3) 393 (5.7) 460 (5.5) 544 (4.9)
Lithuania 404 (3.3) 472 (3.4) 521 (1.9) 567 (3.1) 633 (2.6)
Macedonia, Rep. of 287 (7.7) 390 (4.9) 457 (3.8) 515 (4.6) 588 (4.7)
Malaysia 398 (7.2) 467 (4.1) 513 (4.4) 556 (4.5) 615 (6.0)
Moldova, Rep. of 346 (4.1) 423 (5.3) 475 (3.8) 524 (5.0) 589 (3.8)
Morocco 282 (4.5) 350 (2.6) 397 (3.0) 444 (3.3) 510 (5.0)
Netherlands 430 (11.0) 496 (3.3) 538 (3.4) 579 (3.6) 631 (2.6)
New Zealand 393 (6.7) 471 (4.4) 523 (4.8) 570 (4.9) 637 (11.6)
Norway 372 (4.5) 450 (3.4) 498 (1.8) 542 (3.2) 601 (3.2)
Palestinian Nat'l Auth. 273 (7.3) 373 (4.1) 441 (4.0) 503 (3.3) 576 (4.0)
Philippines 208 (5.7) 305 (5.6) 378 (7.7) 452 (6.3) 542 (7.0)
Romania 314 (7.9) 409 (6.5) 472 (7.1) 533 (5.3) 612 (9.2)
Russian Federation 389 (9.0) 464 (4.1) 515 (4.1) 565 (3.7) 633 (5.4)
Saudi Arabia 277 (8.1) 349 (3.7) 398 (4.6) 448 (4.6) 513 (3.1)
Scotland 380 (6.7) 462 (4.3) 515 (4.9) 565 (4.0) 630 (4.8)
Serbia 327 (3.9) 412 (3.6) 471 (2.9) 525 (3.9) 602 (4.5)
Singapore 403 (13.4) 522 (6.7) 589 (5.4) 644 (2.9) 709 (2.8)
Slovak Republic 390 (9.6) 467 (2.9) 520 (3.8) 569 (3.2) 637 (5.5)
Slovenia 409 (4.2) 476 (2.8) 521 (2.5) 566 (2.8) 629 (2.6)
South Africa 53 (7.6) 151 (4.0) 226 (5.1) 319 (9.5) 499 (19.2)
Sweden 397 (6.3) 476 (3.7) 528 (3.1) 575 (2.5) 640 (4.6)
Tunisia 305 (3.4) 362 (2.8) 403 (2.4) 444 (2.3) 505 (3.3)
United States 387 (5.1) 474 (4.5) 531 (3.2) 584 (3.5) 653 (4.6)

Benchmarking Participants
Basque Country, Spain 371 (3.0) 441 (3.9) 489 (1.6) 537 (4.1) 605 (5.5)
Indiana State, US 411 (6.0) 484 (6.3) 533 (5.8) 579 (4.2) 643 (5.0)
Ontario Province, Can. 423 (4.2) 490 (3.6) 536 (2.8) 577 (2.5) 635 (3.4)
Quebec Province, Can. 427 (5.6) 491 (2.9) 533 (4.1) 572 (4.0) 629 (4.8)

5th
Percentile

25th
Percentile

50th
Percentile

95th
Percentile

75th
Percentile

Percentiles of Achievement in Science

( ) Standard errors appear in parentheses. 
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APPENDIX D: PERCENTILES AND STANDARD DEVIATIONS OF SCIENCE ACHIEVEMENT

  

TIMSS2003

Grade
SCIENCE 
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44Exhibit D.1:  

Countries

Armenia 271 (8.5) 371 (4.6) 445 (4.3) 506 (3.4) 579 (5.9)
Australia 374 (8.5) 473 (7.3) 528 (4.5) 576 (4.0) 644 (3.0)
Belgium (Flemish) 424 (3.1) 483 (2.1) 520 (1.8) 555 (1.4) 607 (3.8)
Chinese Taipei 434 (3.3) 509 (1.9) 554 (2.4) 598 (3.9) 659 (4.0)
Cyprus 353 (5.4) 432 (3.4) 485 (2.6) 533 (1.8) 594 (3.6)
England 396 (9.2) 488 (5.8) 545 (3.1) 597 (3.0) 669 (6.1)
Hong Kong, SAR 437 (8.5) 506 (2.8) 546 (3.4) 583 (3.9) 634 (2.2)
Hungary 393 (8.4) 479 (4.9) 536 (4.1) 584 (3.4) 652 (7.3)
Iran, Islamic Rep. of 243 (6.2) 351 (4.1) 420 (3.5) 484 (3.0) 561 (3.9)
Italy 371 (7.7) 462 (4.9) 519 (5.1) 573 (3.8) 650 (4.4)
Japan 413 (2.2) 501 (2.1) 548 (2.0) 592 (2.4) 656 (2.3)
Latvia 411 (7.6) 489 (3.5) 536 (2.4) 578 (2.6) 638 (1.4)
Lithuania 396 (6.9) 469 (4.3) 516 (2.8) 558 (2.6) 615 (2.3)
Moldova, Rep. of 342 (8.0) 443 (6.6) 505 (4.2) 555 (3.3) 624 (9.5)
Morocco 94 (13.0) 215 (9.5) 308 (8.7) 397 (7.2) 501 (4.9)
Netherlands 435 (4.8) 491 (2.0) 527 (2.6) 561 (2.1) 611 (3.6)
New Zealand 366 (6.3) 469 (3.1) 528 (2.2) 578 (2.4) 646 (3.3)
Norway 319 (7.3) 412 (5.9) 472 (4.3) 525 (2.4) 595 (4.9)
Philippines 97 (9.0) 222 (7.1) 327 (9.6) 446 (15.8) 564 (20.3)
Russian Federation 389 (7.2) 471 (5.6) 528 (5.8) 582 (4.6) 659 (6.6)
Scotland 369 (6.1) 453 (4.8) 506 (3.5) 555 (3.3) 624 (6.0)
Singapore 406 (13.6) 515 (7.8) 573 (6.1) 624 (6.3) 694 (6.8)
Slovenia 356 (5.0) 440 (4.5) 498 (3.2) 543 (2.4) 607 (4.4)
Tunisia 99 (7.4) 226 (7.3) 320 (6.3) 407 (5.5) 513 (7.4)
United States 393 (4.6) 484 (3.2) 541 (3.5) 592 (1.9) 661 (3.5)

Benchmarking Participants
Indiana State, US 434 (5.8) 511 (3.8) 556 (4.7) 600 (4.0) 662 (7.4)
Ontario Province, Can. 405 (6.3) 491 (3.1) 545 (3.6) 593 (3.8) 661 (7.8)
Quebec Province, Can. 379 (3.6) 453 (2.7) 505 (3.0) 550 (2.7) 609 (7.5)

95th
Percentile

5th
Percentile

25th
Percentile

50th
Percentile

75th
Percentile

Percentiles of Achievement in Science

( ) Standard errors appear in parentheses. 
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APPENDIX D: PERCENTILES AND STANDARD DEVIATIONS OF SCIENCE ACHIEVEMENT

  

TIMSS2003

Grade88SCIENCE Exhibit D.2:  

Armenia 461 (3.5) 81 (1.7) 468 (4.0) 79 (2.3) 455 (3.4) 83 (1.9)
Australia 527 (3.8) 75 (2.0) 517 (4.6) 72 (2.2) 537 (4.6) 77 (2.6)
Bahrain 438 (1.8) 74 (1.0) 453 (2.7) 67 (1.1) 423 (2.3) 79 (1.4)
Belgium (Flemish) 516 (2.5) 67 (2.2) 505 (3.0) 64 (2.7) 528 (3.4) 68 (3.0)
Botswana 365 (2.8) 86 (2.2) 364 (3.2) 84 (2.5) 366 (3.4) 89 (2.3)
Bulgaria 479 (5.2) 93 (3.7) 470 (6.3) 94 (4.5) 487 (5.2) 92 (3.5)
Chile 413 (2.9) 84 (1.5) 398 (3.2) 81 (1.7) 427 (3.6) 84 (1.9)
Chinese Taipei 571 (3.5) 79 (1.7) 571 (3.8) 74 (1.7) 572 (3.8) 83 (1.9)
Cyprus 441 (2.0) 79 (1.3) 443 (2.3) 75 (1.6) 440 (2.8) 83 (1.9)
Egypt 421 (3.9) 104 (1.8) 422 (4.8) 100 (2.2) 421 (5.5) 107 (2.4)
England 544 (4.1) 77 (2.4) 538 (4.7) 73 (2.2) 550 (5.1) 80 (3.1)
Estonia 552 (2.5) 65 (1.3) 554 (2.8) 66 (1.8) 551 (2.9) 64 (1.7)
Ghana 255 (5.9) 120 (2.2) 236 (6.4) 118 (2.2) 271 (6.5) 119 (3.2)
Hong Kong, SAR 556 (3.0) 66 (2.9) 552 (3.4) 63 (2.8) 561 (3.8) 68 (3.7)
Hungary 543 (2.8) 76 (1.7) 530 (3.4) 75 (2.4) 556 (3.0) 74 (1.6)
Indonesia 420 (4.1) 79 (2.3) 415 (3.9) 79 (2.6) 426 (4.6) 78 (2.3)
Iran, Islamic Rep. of 453 (2.3) 73 (1.2) 454 (3.9) 72 (2.0) 453 (3.7) 73 (2.0)
Israel 488 (3.1) 85 (1.6) 479 (3.2) 80 (2.2) 498 (4.1) 89 (2.1)
Italy 491 (3.1) 78 (1.9) 486 (2.7) 75 (2.1) 496 (3.8) 81 (2.1)
Japan 552 (1.7) 71 (1.1) 548 (3.0) 68 (1.9) 557 (2.7) 73 (1.5)
Jordan 475 (3.8) 89 (1.7) 489 (4.5) 86 (2.9) 462 (5.6) 91 (1.8)
Korea, Rep. of 558 (1.6) 70 (1.2) 552 (2.1) 67 (1.5) 564 (1.9) 71 (1.6)
Latvia 512 (2.6) 67 (1.2) 509 (2.6) 65 (1.7) 516 (3.0) 69 (1.3)
Lebanon 393 (4.3) 93 (2.3) 392 (4.8) 92 (2.8) 395 (6.0) 93 (3.0)
Lithuania 519 (2.1) 70 (1.2) 516 (2.7) 70 (1.9) 522 (2.4) 71 (1.5)
Macedonia, Rep. of 449 (3.6) 92 (2.3) 454 (3.7) 89 (2.5) 445 (4.2) 94 (2.5)
Malaysia 510 (3.7) 66 (1.9) 505 (4.3) 66 (2.4) 515 (4.0) 66 (2.2)
Moldova, Rep. of 472 (3.4) 74 (1.4) 477 (3.5) 72 (1.9) 468 (3.7) 75 (1.7)
Morocco 396 (2.5) 69 (1.2) 392 (3.2) 70 (2.0) 403 (3.8) 69 (1.7)
Netherlands 536 (3.1) 61 (2.5) 528 (3.3) 60 (2.7) 543 (3.8) 62 (2.6)
New Zealand 520 (5.0) 74 (3.1) 515 (4.8) 72 (2.8) 525 (6.7) 76 (4.0)
Norway 494 (2.2) 70 (1.2) 490 (2.2) 67 (1.7) 498 (3.0) 72 (1.7)
Palestinian Nat'l Auth. 435 (3.2) 92 (1.7) 441 (3.7) 89 (2.5) 428 (5.2) 96 (1.9)
Philippines 377 (5.8) 102 (2.4) 380 (5.9) 101 (2.5) 374 (6.4) 104 (3.0)
Romania 470 (4.9) 91 (1.9) 465 (5.5) 90 (2.6) 474 (4.9) 92 (2.5)
Russian Federation 514 (3.7) 75 (1.7) 508 (3.7) 75 (1.9) 519 (4.2) 75 (1.9)
Saudi Arabia 398 (4.0) 72 (1.5) 407 (6.2) 68 (2.1) 391 (5.4) 75 (2.1)
Scotland 512 (3.4) 76 (1.5) 506 (4.0) 73 (1.9) 517 (3.5) 78 (1.9)
Serbia 468 (2.5) 84 (1.2) 465 (2.9) 81 (1.8) 471 (2.6) 86 (1.5)
Singapore 578 (4.3) 92 (3.1) 576 (4.0) 88 (3.1) 579 (5.0) 95 (3.5)
Slovak Republic 517 (3.2) 76 (1.3) 508 (3.8) 75 (1.8) 525 (3.4) 75 (1.8)
Slovenia 520 (1.8) 67 (1.7) 517 (2.4) 64 (2.0) 524 (2.3) 69 (2.0)
South Africa 244 (6.7) 132 (5.5) 242 (7.2) 130 (6.0) 244 (7.7) 135 (6.3)
Sweden 524 (2.7) 74 (1.5) 521 (3.2) 73 (2.0) 528 (2.7) 74 (1.7)
Tunisia 404 (2.1) 60 (1.0) 392 (2.3) 59 (1.2) 416 (2.6) 60 (1.2)
United States 527 (3.1) 81 (1.6) 519 (3.2) 78 (1.7) 536 (3.4) 82 (1.8)

Benchmarking Participants
Basque Country, Spain 489 (2.7) 71 (1.4) 481 (3.0) 69 (1.7) 496 (3.3) 73 (1.9)
Indiana State, US 531 (4.8) 71 (3.1) 521 (4.7) 68 (2.9) 540 (5.3) 72 (3.8)
Ontario Province, Can. 533 (2.7) 65 (1.2) 526 (3.1) 63 (1.7) 540 (2.8) 65 (1.4)
Quebec Province, Can. 531 (3.0) 61 (1.6) 522 (3.7) 60 (1.7) 540 (3.2) 60 (2.0)

Countries
Standard
Deviation

BoysGirlsOverall

Mean Standard
Deviation MeanStandard

DeviationMean

Standard Deviations of Achievement in Science

( ) Standard errors appear in parentheses. 
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TIMSS2003

Grade
SCIENCE 
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44Exhibit D.2:  

Armenia 437 (4.3) 96 (2.2) 441 (4.5) 93 (2.5) 432 (4.7) 98 (2.5)
Australia 521 (4.2) 82 (2.6) 522 (3.8) 77 (2.7) 519 (5.5) 87 (3.1)
Belgium (Flemish) 518 (1.8) 55 (1.0) 518 (1.9) 53 (1.1) 519 (2.3) 57 (1.5)
Chinese Taipei 551 (1.7) 69 (1.3) 548 (2.0) 65 (1.6) 555 (2.2) 72 (1.5)
Cyprus 480 (2.4) 74 (1.3) 477 (2.5) 72 (1.7) 484 (2.9) 76 (1.4)
England 540 (3.6) 83 (2.2) 542 (3.3) 80 (2.2) 538 (4.6) 86 (3.0)
Hong Kong, SAR 542 (3.1) 60 (1.2) 544 (3.3) 57 (1.3) 541 (3.2) 62 (1.6)
Hungary 530 (3.0) 79 (1.8) 527 (3.7) 78 (2.6) 533 (3.2) 80 (1.8)
Iran, Islamic Rep. of 414 (4.1) 97 (2.4) 426 (7.0) 93 (4.1) 406 (4.7) 98 (2.6)
Italy 516 (3.8) 85 (1.9) 514 (4.2) 85 (2.0) 517 (3.8) 85 (2.3)
Japan 543 (1.5) 73 (1.2) 542 (1.8) 69 (1.5) 545 (2.0) 76 (1.6)
Latvia 532 (2.5) 69 (1.5) 534 (2.6) 65 (1.9) 529 (3.2) 72 (2.1)
Lithuania 512 (2.6) 66 (1.5) 513 (3.0) 65 (2.1) 513 (2.9) 68 (1.5)
Moldova, Rep. of 496 (4.6) 85 (3.0) 503 (4.8) 85 (3.2) 490 (4.9) 85 (3.3)
Morocco 304 (6.7) 125 (2.7) 306 (7.9) 126 (3.4) 303 (6.8) 124 (3.1)
Netherlands 525 (2.0) 53 (1.1) 521 (2.2) 54 (1.5) 529 (2.2) 53 (1.3)
New Zealand 520 (2.5) 85 (2.0) 523 (3.3) 83 (2.1) 517 (2.5) 87 (2.2)
Norway 466 (2.6) 84 (1.6) 467 (3.2) 83 (2.4) 466 (2.9) 84 (1.7)
Philippines 332 (9.4) 145 (5.7) 339 (10.8) 146 (6.2) 324 (8.8) 145 (5.4)
Russian Federation 526 (5.2) 82 (2.3) 527 (5.9) 81 (2.8) 526 (4.9) 83 (2.4)
Scotland 502 (2.9) 78 (1.9) 496 (3.1) 76 (1.7) 508 (4.0) 79 (2.8)
Singapore 565 (5.5) 87 (3.3) 565 (5.4) 82 (3.0) 565 (6.4) 91 (3.9)
Slovenia 490 (2.5) 77 (1.4) 491 (3.0) 75 (1.9) 490 (3.2) 79 (2.0)
Tunisia 314 (5.7) 126 (2.6) 316 (6.1) 125 (3.1) 312 (6.0) 126 (3.0)
United States 536 (2.5) 81 (1.1) 533 (2.5) 79 (1.1) 538 (2.8) 83 (1.4)

Benchmarking Participants
Indiana State, US 553 (3.7) 69 (2.0) 550 (3.9) 65 (1.8) 556 (4.5) 73 (2.6)
Ontario Province, Can. 540 (3.7) 77 (1.8) 537 (4.0) 75 (1.9) 543 (4.6) 78 (2.4)
Quebec Province, Can. 500 (2.5) 70 (1.1) 501 (2.7) 68 (1.6) 500 (3.1) 73 (1.9)

Countries

Overall Girls Boys

Mean Standard
Deviation Mean Standard

Deviation Mean Standard
Deviation

Standard Deviations of Achievement in Science

( ) Standard errors appear in parentheses. 
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APPENDIX E: DESCRIPTIONS OF SCIENCE ITEMS AT EACH BENCHMARK

Appendix E
Descriptions of Science Items 
at Each Benchmark
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APPENDIX E: DESCRIPTIONS OF SCIENCE ITEMS AT EACH BENCHMARK

  

TIMSS2003

Grade88SCIENCE Exhibit E.1:  

Life Science

S01_02 Recognizes that a human inherits traits from both parents.

S02_02 Recognizes the function of nerves in transmitting visual messages to the brain.

S03_03 Recognizes that traits are transferred to offspring through the sperm and egg.

S07_01 Identifies the circulatory system using a list of its components.

Chemistry

S02_04 From its physical description, identifies a heterogeneous powder as a mixture (requires knowledge of
scientific terminology).

Physics

S03_01 Identifies the diagram depicting the correct arrangement of batteries in a flashlight.

S07_06 Given the definition of work, identifies a diagram that shows that work being done.

S09_08 Recognizes that evaporation is the process that takes place when clothes dry.

Earth Science

S03_11 Demonstrates knowledge of relative distance to explain why Jupiter, although bigger than Earth’s moon,
appears smaller when viewed from Earth.

Environmental Science

S14_06 Predicts a long-term effect of cutting down trees on the environment.

Life Science

S03_14 Demonstrates knowledge of contagious diseases by explaining why some people catch colds and others do
not.

S06_09 Recognizes a characteristic that is found only in mammals.

S09_01 Recognizes that gills have the same function the lung.

S11_01 Recognizes which cells destroy bacteria that enter the body.

Chemistry

S02_09 Applies knowledge of the need of oxygen for burning to a practical situation to identify that fanning a fire
provides more oxygen.

Physics

S02_03 Identifies the apparent position of reflected image in a mirror on a diagram representing three dimensions.

S02_08 Recognizes that a compressed spring has more stored energy than an uncompressed one.

S02_10 Recognizes the necessity of reflected light for visibility of an object.

S02_13 States why a nail becomes warmer when pulled out of a wooden board.

S03_10 Extrapolates from data presented in a linear distance versus time graph.

S04_06 Applies knowledge of circular motion to identify the diagram that shows that an object will move in a straight
line when released from a circular path.

S05_05 Applies knowledge that sound requires a medium to travel through by contrasting a situation on Earth to a
situation on the Moon.

 Items at Intermediate International Benchmark (475)

Items at Low International Benchmark (400)

Descriptions of Science Items at Each International Benchmark
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Grade
SCIENCE 
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Earth Science

S01_03 Locates a point when the temperature becomes colder from data presented in a time and temperature table.

S02_06 Recognizes examples of fossil fuels.

S05_07 Given a diagram of Earth’s water cycle, recognizes the Sun as the source of energy for the water cycle.

S09_11 Identifies the sun as a star.

S11_10 Given a starting point, orders the processes involved in the water cycle.

S13_02 Draws the position of the Moon relative the Sun and Earth during a solar eclipse.

S13_06 Uses knowledge of gravity to recognize that objects fall towards the center of Earth.

Environmental Science

S04_07A Describes a positive effect on farming of the presence of a dam upriver from the farm.

S04_07B Describes a negative effect on farming of the presence of a dam upriver from the farm.

S12_12 States how a volcanic eruption impacts the environment.

S12_13 Identifies from a list of common materials that paper breaks down fastest.

Life Science

S01_04 Determines characteristic used to sort animals into two groups as presented in a 3 x 2 table.

S01_10 Identifies the diagram depicting an appropriate control for a given experimental setup (effect of soil
conditions on plant growth).

S02_07 From a list of organs, identifies the heart as the organ not situated in the abdomen.

S02_14 Given that a community consists of mice, snakes, and wheat plants, explains what will happen to the mice
and wheat plants if the snakes are killed.

S03_02 Recognizes oxygen transport as the main function of red blood cells.

S03_13 Describes the processes that take place in the human body to prevent it from overheating during exercise.

S04_02 Demonstrates knowledge of the properties of lenses by explaining how eye glasses and contact lenses help
some people see more clearly.

S05_03 Applies knowledge of the processes of photosynthesis and respiration to identify gases used up and given off
by plants and animals in a forest ecosystem pictured in a diagram.

S06_07 Recognizes light absorption as the main function of chlorophyll.

S06_10 Recognizes that comparing genes can determine whether two people are related.

S06_13 Recognizes that cheese contains fat.

S08_04 States one function of the uterus.

S09_04 Recognizes that the joining of sperm and egg takes place during fertilization in animals.

S11_02 Interprets graph showing a sudden drop in the size of a population of antelope and recognizes that loss of
food supply is most likely to have caused this sudden drop.

S11_04 States why exercise is important for good health.

S12_02 Explains that an acquired characteristic such as the loss of a kidney cannot be passed onto the next
generation.

S12_03 Explains that camouflage helps snails avoid predators.

Items at Intermediate International Benchmark  (475) – Continued

Items at High International Benchmark (550)

88Descriptions of Science Items at Each International Benchmark (Continued…)Exhibit E.1:  
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APPENDIX E: DESCRIPTIONS OF SCIENCE ITEMS AT EACH BENCHMARK

  

TIMSS2003

Grade88SCIENCE Exhibit E.1:  

Life Science – Continued

S13_08B States one effect the introduction of goats could have on animals and plants already living in an area.

S14_08A Completes the food web of ocean ecosystem based on information given in a table that lists a number of
species and how they obtain their energy.

Chemistry

S03_04 Applies knowledge of the structure of matter to recognize that nothing remains of an object if all of its atoms
are removed.

S04_04 Given three diagrams depicting candles burning in open and closed jars, explains that the candles in the
closed jars will be extinguished due to lack of oxygen.

S05_02 Given a report of an experiment, distinguishes an observation from a prediction, conclusion, theory or
hypothesis.

S07_04 Interprets data in a table of physical properties to identify iron, water, and oxygen.

S07_05 Identifies vinegar as an acidic solution.

S12_04 Recognizes the graph that most likely shows the effect of temperature on the solubility of sugar in water.

S12_05 Explains what causes a balloon to inflate when sodium bicarbonate in the balloon mixed with vinegar.

S13_03 Using a four-step decision diagram showing the steps used to separate iron filings, cork, sand, and salt from a
mixture, identifies which component is separated by magnetism, floating/sinking, filtering, and evaporation.

Physics

S01_05 Applies scientific principle of the effect of distance on shadow size and interprets diagram to solve a
quantitative problem involving the change in shadow size when the distance of the light source is increased.

S01_07 Demonstrates knowledge of polarity of magnets by labeling poles on a diagram of a magnet cut into three
pieces.

S01_16 Identifies the ray diagram that shows the path of light reflected from a vertical mirror.

S04_05 Given a three-dimensional diagram depicting an object placed at an angle to a mirror plane, draws the
apparent position the reflected image.

S04_12A Draws the compass needle under the influence of a magnet and labels the poles of the compass needle.

S04_12B Explains why a compass needle was drawn in a particular orientation under the influence of a magnet.

S05_04 Completes a brief table showing the relation between voltage and current.

S05_06 Based on a diagram demonstrating an investigation of thermal conductivity, identifies that metal conducts
heat faster than glass, wood, or plastic.

S05_11 Interprets data presented in a non-linear distance vs. time graph.

S05_13 Applies knowledge of phase change and the boiling point of water to explain that the temperature of water
does not exceed its boiling point despite the addition of heat.

S05_14 From a description of an experiment investigating the effect of dissolved salt on the freezing point of water,
states the problem under investigation or a conclusion based on prior knowledge.

S06_02 Demonstrates an understanding that the surface of a liquid remains horizontal by drawing the level of the
liquid on a frame-of-reference diagram depicting a tilted U-shaped container.

S06_03 Recognizes that the height of an alcohol column in a thermometer rises with increasing temperature because
the alcohol expands more than the glass when heated.

S08_08 Identifies conduction is the process by which heat is transferred along a metal rod.

S09_09 Explains why lightning is seen before thunder is heard.

S09_10 Recognizes that a helium balloon rises because the density of helium is less than the density of air.

S12_14 Recognizes the gas molecules move faster when temperature increases.

Items at High International Benchmark (550) – Continued

Descriptions of Science Items at Each International Benchmark (…Continued)
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Grade
SCIENCE 
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Earth Science

S01_12 Recognizes that fossil fuels were formed from the remains of living things.

S02_12 Applies knowledge of the effect of topography on river flow to identify the change in river shape and speed as
it flows from a mountain to a plain.

S03_05 Recognizes a definition of sedimentary rock.

S04_11 Recognizes that Earthquakes and volcanic activity occur along the boundaries of tectonic plates.

S06_01 Recognizes the definition of an Earth year (time it takes Earth to revolve once around the Sun).

S06_06 Applies knowledge of the relative distances of the Sun and Moon from Earth to explain why light from the
Moon reaches Earth in less time.

S08_10A Interprets a contour map to recognize a topographical representation of a mountain top.

S12_10 Recognizes the main difference between planets and moons.

S12_11 Given a diagram showing whether conditions at different elevations on a mountain, identifies the most likely
location of a jungle.

Environmental Science

S02_05 Recognizes the relationship between global warming and the increase in carbon dioxide levels in the
atmosphere.

S02_11 Recognizes that overgrazing leads to soil erosion.

S03_07 States one reason why a hole in Earth’s ozone layer may be harmful to people.

S04_08 States two reasons why some people do not have enough drinking water, even though the surface of Earth
has more water than land.

S06_11 Predicts one effect a new dam could have on wildlife.

S09_13 Recognizes that using public transportation can help reduce air pollution.

S11_11 Recognizes what soil change is due to a natural cause rather than human activity.

S13_04 Distinguishes renewable from non-renewable energy sources.

Life Science

S01_09 Applies knowledge of sexual reproduction process to draw a conclusion about how to control insect
populations.

S01_15 Demonstrates knowledge of structure/function by describing one advantage of having two ears.

S05_10 Recognizes the hierarchy of organization in living organisms (cell, tissue, organ, and organism).

S07_02 States one structure that is found in plant cells but not in animal cells.

S07_03 Given that chlorophyll is needed for photosynthesis, states two other factors that are needed.

S08_01 Identifies food source as a criterion for classifying animals into two groups.

S08_02 Recognizes that organisms that are producers use energy from the sun to make food.

S09_03 Explains that photosynthesis takes place when light is shone on a plant and/or recognizes that the gas given
off is oxygen.

S09_05 Recognizes that fossils found in the oldest layers of sedimentary rock are formed from organisms that lived in
the sea.

S10_01 Recognizes that leafy vegetables are a good source of minerals.

Items at High International Benchmark (550) – Continued

 Items at Advanced International Benchmark (625)

88Descriptions of Science Items at Each International Benchmark (Continued…)Exhibit E.1:
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APPENDIX E: DESCRIPTIONS OF SCIENCE ITEMS AT EACH BENCHMARK

  

TIMSS2003

Grade88SCIENCE Exhibit E.1:  

Life Science – Continued

S10_03 Recognizes that chemical elements recycle back into the environment when animals/plants die.

S11_03 Compares two diagrams showing a pair of eyes and recognizes light as the environmental condition that
causes the difference and recognizes that more light results in smaller pupils.

S12_06 Recognizes that vaccines provide the body with long-term immunity.

S13_07 Chooses plants or animals as the likely first inhabitants of an island and explains why.

S13_08A States one effect the introduction of cats could have on animals and plants already living in an area.

S13_09A Interprets two bar charts showing the distribution of beak depths of two species of birds and describes how
the beak depths compare.

S13_09B Using the information from two bar charts showing the distribution of beak depths of two species of birds,
relates the size of seeds they eat to beak depth.

S14_09 From diagrams showing organisms that live in the intertidal zone, selects one organisms, identifies and
explains how a physical feature or behavior that helps it to survive low tide.

S14_10 States two conditions that are found at the bottom of the ocean that make it difficult for most organisms to
live there.

Chemistry

S01_01 Recognizes that the nucleus of most atoms is composed of protons and neutrons.

S01_11 Recognizes that both burning coal and exploding fireworks release energy.

S03_12 Recognizes that an ion is formed when a neutral atom gains an electron.

S04_01 Distinguishes between mixtures and a pure substance (sugar).

S05_01 From a list of gases, identifies oxygen as the gas that causes rust formation.

S06_04 Recognizes that when sugar is dissolved in water, the sugar molecules continue to exist, but in solution.

S06_05 Recognizes a phase change as not involving a chemical change.

S06_12 Recognizes that electrical conductivity has been used as a criterion to classifying materials into two groups.

S08_05 Recognizes which diagram best represents the structure of water molecules.

S09_06 Recognizes that water should be added to a saline solution to make it half as concentrated, and determines
the amount.

S09_07 Explains why litmus paper does not change color in a mixture of the right proportion of hydrochloric acid and
sodium hydroxide.

S10_07 Calculates the density of a metal in a block given the block’s mass and length of its size.

S10_10A Compares the previously computed density of a block of metal to the densities of different metals presented
in a table and infers what the metal is and explains their answer.

S11_06 Identifies a property of metals and describe how this property can be used to determine whether an unknown
substance is a metal or nonmetal.

S13_01 Identifies which of oxygen, hydrogen, and water are elements.

S14_02 Based on an incomplete table comparing pure water and salt water, explains that addition of salt increases
the density.

Physics

S04_03 Applies knowledge of experimental controls and interprets diagrams to identify variables to be controlled and
varied in a described experiment (effect of height of ramp on speed of cart).

 Items at Advanced International Benchmark (625) – Continued

Descriptions of Science Items at Each International Benchmark (…Continued)
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SCIENCE 
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Physics – Continued

S07_07 Recognizes that mass is conserved during thermal expansion.

S07_08 Recognizes plucking a guitar string harder causes the volume to increase but does not effect the pitch.

S08_07 Interprets a circuit diagram recognizes that the current flows through two bulbs is the same.

S10_08 Describes water displacement as a procedure to find the volume of an irregularly shaped object.

S10_09A Explains why scientists do repeated measurements.

S10_09B Describes how scientists use the combined results from five trials to obtain a mean value.

S11_09 Recognizes that the force of gravity acts on a person regardless of position and movement.

S12_08 Recognizes that railway tracks are laid down with gaps between lengths to allow expansion on hot days.

S12_09 Predicts the effect of removing air on the propagation of sound.

S13_05 Describes that a spectrum can be seen when sunlight passes through by a glass prism.

S14_03 Recognizes that particles of a liquid are slower and closer together than particles of a gas.

S14_04 Recognizes that an iron nail becomes magnetized when current flows through a wire coiled around the nail.

Earth Science

S01_06 From a list of rock types, identifies limestone as the type involved in the formation of underground caves.

S07_09 Relates the tilt of Earth's axis as it orbits the Sun to the seasons.

S08_09 Recognizes what is a cause of tides.

S08_10B Draws the path and direction of a river on a contour map from a mountain to a bay.

S09_12 Given a table showing information about Venus and Mercury, recognizes that the higher average surface
temperature on Venus is due to the greenhouse effect.

S10_04 Interprets a map of the world showing latitude and recognizes to areas of similar average yearly temperature.

S10_05 Relates the phases of the Moon to its motion around Earth.

S11_12 Describes changes in atmospheric conditions that occur with increasing elevation.

S14_01 Recognizes the percentage of total water on Earth that is fresh water.

S14_05A Identifies and explains a physical process that can cause weathering of rocks.

Environmental Science

S03_06 From a list of renewable and non-renewable energy sources, identifies coal as a non-renewable energy source.

S05_09 States that sulfur dioxide produced by burning coal combines with water vapor in the atmosphere to form
acid rain.

S06_14A Describe how science and technology can be used to address oil spills in the oceans.

S07_11 Interprets the data in a table to describe the effect of the amount fertilizer on the yield of rice.

S07_12 States one reason why the human population increased rapidly over the last 200 years.

S08_11A Based on demographic and other information about two countries, predicts how their population will change
over time.

 Items at Advanced International Benchmark (625) – Continued

88Descriptions of Science Items at Each International Benchmark (Continued…)Exhibit E.1:
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TIMSS2003

Grade88SCIENCE Exhibit E.1:  

Environmental Science – Continued

S08_11B Given a table showing the demographic, grain production, oil consumption about two countries, predicts how
a change in population in each country will affect the land use over the next 10 years.

S08_11C Given a table showing the demographic, grain production, oil consumption about two countries, predicts how
a change in population in each country will affect the pollution over the next 10 year.

S10_06 States one renewable energy source and describes one way it can be used.

S11_13 Recognizes that the increase in algal growth in a lake is most likely due to fertilizer runoff.

Life Science

S04_10 Recognizes that cats are more closely related to whales than birds or reptiles.

S05_08 From a list of animals, identifies fish as having been on Earth for the longest period of time.

S05_12 Provides a partial explanation of why the heart beats faster during exercise that includes physiological needs
(e.g., oxygen, carbon dioxide removal) or the role of the circulatory system (increased blood flow).

S08_03 Given that seeds can germinate in the light and dark, states two conditions needed for germination of seeds.

S10_02 Recognizes that the absorption of food into the blood stream mainly takes place in the small intestine.

S12_01 Recognizes that the purpose of cellular respiration is to provide energy for cell activities.

S13_10 Compares two graphs showing different overlap between the distribution of beak size for two species and
infers less overlap is the most favorable situation for both species to survive due to reduced competition for
food.

S14_08B Based on a completed food web, predicts and explains what is most likely happen to a population of sharks
when tuna are over-fished.

Chemistry

S01_14 Recognizes that a compound results from a reaction between chlorine gas and sodium metal.

S03_08 Identifies a chemical change from examples of physical and chemical changes.

S08_06 States one thing that could be observed that shows energy has been released during a chemical reaction.

S10_10B Compares a given density of a metal crown to the densities of different metals shown in a table and infers the
composition of the crown.

S11_05 Recognizes the concept map that best represents the particulate structure of matter going from molecules to
atoms to subatomic particles (protons, neutrons, and electrons).

Physics

S01_08 Identifies the diagram that shows the most appropriate thermometer scale for accurately measuring a given
range of temperatures.

S04_09 Given a table of results from an investigation of how the length of a spring changes as different masses are
hung from it, describes the relationship between mass and length.

S06_08 Applies the principle of conservation of mass during phase change to explain why the mass of water remains
unchanged after it is frozen.

S11_07 Recognizes a sequence of energy conversion that takes place in a battery-operated flashlight.

S11_08 Interprets a diagram showing air and water in a sphere attached to a U-tube and explains that how heating
the air can cause the water level in the open tube to rise.

S12_07 Recognizes that when traveling from a mountain top to a valley, a closed empty plastic bottle collapses
because the air pressure is higher in the valley is higher than on the mountain top.

 Items at Advanced International Benchmark (625) – Continued

 Items Above the Advanced International Benchmark (625)

Descriptions of Science Items at Each International Benchmark (…Continued)
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Earth Science

S02_01 Applies knowledge of the effect of weathering over time to interpret diagrams and draw conclusion about the
relative age of two mountain systems based on shape.

S03_09 Identifies the order of abundance in Earth’s atmosphere of nitrogen, oxygen, and carbon dioxide.

S07_10 Recognizes that most fresh water on Earth is located in the polar ice caps.

S14_05B Identifies and explains a chemical process that can cause weathering of rocks.

Environmental Science

S01_13 Recognizes that gases from burning fossil fuels are a principal cause of acid rain.

S06_14B Describes how science and technology can be used to address global warming due to increased levels of
carbon dioxide in the atmosphere.

S09_02 Describes a procedure that includes evaporation and condensation that can be used to obtain drinking water
from sea water.

S14_07 Recognizes the graph that shows the increasing rate of human population growth over the last 200 years.

 Items Above the Advanced International Benchmark (625) – Continued

88Descriptions of Science Items at Each International BenchmarkExhibit E.1:
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APPENDIX E: DESCRIPTIONS OF SCIENCE ITEMS AT EACH BENCHMARK TIMSS2003

Grade
SCIENCE 

Life Science

S01_09 Identifies a food in a list of edible and inedible plants.

S02_02 Recognizes that washing hands of germs prevents illness.

S02_05 Recalls information that air enters the lungs.

S02_06 Interprets a diagram and identifies roots as plant part responsible for water uptake.

S02_10 Identifies an animal that does not lay eggs in a list of familiar animals.

S03_04 Communicates an effect of environmental change (temperature) on aquatic life.

S03_06 Identifies the herbivore in a list of familiar animals.

S03_11 Interprets a diagram and reasons from everyday experience to identify teeth used for grinding.

S04_01 From a diagram showing insects and young insect forms, recognizes that the butterfly is correctly paired with
its larvae.

S07_04 Recognizes from diagrams of animals which is most likely to live in a desert.

S08_02 Recognizes which foot structure belongs to a bird that lives in a pond.

S08_05 Recognizes that tadpoles hatch from frogs’ eggs.

S09_01 Given a diagram, recognizes insects by presence of six legs.

S11_07 Recognizes that birds sit on their eggs to keep the eggs warm.

S12_01 Recognizes wolfs as a predator.

S12_02 Recognizes that fat layers help keeping a walrus warm.

S12_03 Recognizes that wings are common to bird, bats, and butterflies.

Physical Science

S01_01 Recalls information about attraction of iron to magnets.

S01_05 From a diagram of floating objects, identifies the heaviest object.

S02_01 Recognizes that water changes into vapor during boiling.

S02_09 Recognizes physical conditions required causing rainbows (sunlight, rain).

S03_05 Recognizes that the weight of an object does not change depending on its orientation on a scale.

S07_06 Recognizes that iron nails rust.

S09_05 Given diagrams showing a lightbulb connected to a battery, recognizes in which one the bulb will light.

S10_08 Recognizes that sugar dissolves in water.

S11_08 Recognizes that an iron nail can complete an electrical circuit and allow a bulb to blow.

Earth Science

S01_10 Recalls knowledge of Earth’s annual revolution around sun.

S02_11 Interprets a diagram of the Earth’s layers and identifies the center as the hottest.

S03_02 Recalls knowledge that the sun is the hottest celestial body in the solar system.

S03_08 Identifies oxygen as gas needed for breathing.

Low International Benchmark  (400) Items

44Descriptions of Science Items at Each International BenchmarkExhibit E.2: 
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44Exhibit E.2:  

Earth Science – Continued

S05_09A States the names of two seasons.

S06_07 Explains why people should not drink water directly from oceans and seas.

Life Science

S01_07 Recognizes that excess food is stored as fat.

S04_03 Given four diagrams, recognizes types of plants that usually found in a tropical rain forest.

S06_01 Recognizes that snakes shed their outer covering as they grow larger.

S06_03 Recognizes from diagrams of bird which is most likely to eat mammals.

S07_01 Recognizes that trees make their own food using sunlight.

S07_05 Recognizes from a picture of two types of seed that they are scattered by wind.

S09_02 States one thing that can happen to human body if it is not protected from the sun.

S09_03 Recognizes a group consisting only of living things.

S09_06 Given a diagram of six organisms, classifies them into those that give birth and those that lay eggs.

S10_03 In a diagram of a pond community, recognizes that tadpoles get their food from plants.

S10_07 Recognizes that larvae found in a bag of rice likely come from eggs laid by insects.

S13_07A Combines information from a plan of a garden and a diagram showing plants and their light requirements,
explains why roses would not grow well under an oak tree.

S14_05 Recognizes that a person’s hair type can be predicted by his/her parents’ hair type.

S14_06 Interprets from a food chain that snakes eat voles.

Physical Science

S01_03 Recalls knowledge that plant matter (apple core) will decay.

S03_01 Recognizes that air is contained inside soap bubbles.

S03_10 Recognizes that copper is a good heat conductor.

S04_08A Given that a material (solid, liquid, or gas) is put into a larger container, recognizes the state of the material
from the shape it takes in the larger container.

S05_05A States one way water in ice form is used by humans.

S05_05B States one way water in liquid form is used by humans.

S08_07 Recognizes that salt water is a mixture.

S08_08 From a list of common materials, indicates which of them will burn.

S09_07A States one object that is made out of metal.

S12_07 States two things that electricity can be used for in daily life.

S13_01 Recognizes that all objects have mass.

S13_04 Recognizes that a candle in the largest sealed container will be the last to go out.

S14_02B Given from a diagram showing the color of a white shirt appears to be under different colored light bulbs,
infers its color under blue light.

Items at Low International Benchmark (400) – Continued

Items at Intermediate International Benchmark (475)

Descriptions of Science Items at Each International Benchmark (Continued…)
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APPENDIX E: DESCRIPTIONS OF SCIENCE ITEMS AT EACH BENCHMARK TIMSS2003

Grade
SCIENCE 

Earth Science

S01_02 Recalls information about the saltiness of ocean water.

S01_06 Recalls fact to identify that water covers most of Earth’s surface.

S01_08 Recalls fact about location of fossils in rocks.

S01_11 Interprets textual description and diagrams of rock abrasion observations to identify the hardest rock.

S04_09 Given diagrams showing rocks of different shapes and sizes, recognizes which rock has been carried furthest
down the river.

S05_09B States one difference between two previously named seasons.

S06_08 States one different between the Sun and the Moon.

S07_11 States two different things human use wood for.

S13_02 Recognizes that the minerals needed to make things come from rocks.

S14_08 Orders diagrams showing ribbons on holes by decreasing wind strength.

Life Science

S01_04 Recognizes that sensory messages are interpreted in the brain.

S03_03 Recognizes that exercise causes an increase in breathing and pulse rates.

S05_03 Using knowledge of teeth, identifies and explains which of two skulls shows an animal that ate plants and
which shows an animal that ate meat.

S06_04A States one physical feature or behavior of fish that distinguishes them from sea mammals.

S10_05 Recognizes that plants are living things and gives a reason.

S11_01 Recognizes from a list of animals that humans have a young form that looks most like the adult form.

S11_03 From pictures of animals, pairs each animal with its distinguishing biological characteristics (skeleton, milk
production, number of legs).

S12_04 States one thing can cause the temperature of the human body to be higher than normal.

S13_05B States one thing plants need in addition to light and water in order to grow well.

S13_08 Infers from a picture of plants and its seed, how the seeds are spread.

S14_04 Recognizes that the teeth of monkeys are most like the teeth of humans.

Physical Science

S05_06 From a diagram showing a metal ruler heated at one end, recognizes the direction of heat transfer starting
from the heated end.

S05_07 From a diagram showing a person blowing into water using a straw, explains why bubbles rise to the top.

S06_05 Recognizes that the hotter the water the more sugar will dissolve.

S06_06A Describes how a liquid can be turned into a gas.

S06_06B Describes how a liquid can be turned into a solid.

S07_07 From a diagram showing three powders, recognizes those likely to be mixtures.

S07_08 Given a set of diagrams, recognizes that ice melts most slowly in the closed container.

Items at Intermediate International Benchmark (475) – Continued

Items at High International Benchmark (550)

44Descriptions of Science Items at Each International Benchmark (…Continued)Exhibit E.2: 
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44Exhibit E.2:  

Physical Science – Continued

S10_10 Describes one difference between solids and liquids.

S11_05 Recognizes that metal spoon in hot soup feels hotter than a wooden spoon in hot soup, because metal
conducts heat better than wood.

S11_09 Recognizes that gravity causes an object to fall to the ground.

S14_01C From an investigation of the effect of different colored light on the apparent color of a shirt, infers the color of
an unknown light bulb.

S14_02A Describes the results of an investigation involving white shirt seen under different colored light bulbs.

Earth Science

S02_07 Interprets pictorial diagram and identifies angle/length of shadow cast by sunlight.

S07_09 Explains that early morning moisture can be due to condensation.

S09_09 From a diagram showing a variety of landscape features, recognizes the best location for growing crops.

S10_04 Explains that when moist air becomes very cold, water in the air condenses or freezes.

S12_10 Identifies the Earth, Moon, and Sun from a diagram.

Life Science

S04_02 States one thing human body does to cool down during exercise.

S04_04 Describes one physical change, other than growing taller and becoming heavier, that takes place in children’s
bodies as they become adults.

S05_01 Recognizes a group of animals that are all mammals.

S05_04 Recognizes that the energy needed to heal a cut comes from food.

S06_02 States two reasons why humans need a skeleton.

S06_04B States one physical feature or behavior of sea mammals that distinguishes them from fish.

S07_02 Explains that the last surviving member of a species of a turtle cannot reproduction and gives a reason.

S08_01 Recognizes from a list of foods that cheese is the best source of calcium.

S08_04 Recognizes that differences in light brightness cause eyes in one picture to look different from the eyes in a
second picture.

S10_01 Recognizes that flowers are yellow because the flowers of the parent plant are yellow.

S10_06 States two ways a cold can be transmitted.

S11_02 Recognizes that if the only remaining Siberian Tigers are female, they will not be able to reproduce, and will
die out.

S12_11 Describes two human activities that can lead to the extinction of animals.

S13_07B Combines information from a plan of a garden and a diagram showing plants and their light requirements, to
complete a table listing plants that would grow well in different areas of the garden.

S13_09 Explains why some insects are important for flowering plants.

Physical Science

S03_07 Distinguishes between renewable and non-renewable energy sources.

Items at High International Benchmark (550) – Continued

Items at Advanced International Benchmark (625)

Descriptions of Science Items at Each International Benchmark (Continued…)
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APPENDIX E: DESCRIPTIONS OF SCIENCE ITEMS AT EACH BENCHMARK TIMSS2003

Grade
SCIENCE 

Physical Science – Continued

S04_05 Interprets information from a table of physical properties of three materials to identify wood, rock, and iron.

S04_07 Recognizes from four diagrams the two diagrams that show two magnets repelling each other.

S08_10 From a diagram showing two magnets on carts with the magnet poles marked, describes what happens to
the carts when they are moved close together and let go.

S10_11 Recognizes that magnetism and not gravity can make objects repel each other.

S11_04 Recognizes that fine salt dissolves faster in water than coarse salt and explains why.

S11_06 Names one thing that shows that sunlight being made up of different colors.

S12_05 From a table showing the results of an experiment, identifies what was being studied in the experiment.

S12_06 Recognizes the diagram that best shows how ice flows in water.

S12_08 Recognizes that heat needs to be supplied for melting and boiling but not for freezing.

S13_03 Identifies the two things wrong with a diagram showing the shadow of a man and the location of the sun.

S14_01A Describes the results of an investigation involving red shirt seen under different colored light bulbs.

S14_01B From an investigation of the effect of different colored light on the apparent color of a shirt, concludes that
the shirt looks different under different lights.

Earth Science

S02_03 Applies knowledge of Earth’s features to interpret a diagram and indicate the direction of river flow from
mountains to sea.

S03_09 Recognizes that metals are found in rocks.

S05_08 Recognizes that the Moon can be seen because it reflects the light from the Sun.

S07_10 Recognizes that fossils are evidence that land was once discovered by the sea.

S08_03 Describes two things people can do to avoid wasting water.

S09_08 Interprets table of temperature and cloud cover data to predict location where it snowed.

S11_11 Recognizes a soil change due to natural causes.

S12_09 Recognizes that soil rich in decaying plants and animals makes plants grow.

S13_06 From a plan of a house and garden showing North, South, East, and West, identifies the side of the house
that receives the most sun in the morning and explains why.

Life Science

S02_04 Recognizes that a person’s adult height is affected by the height of their parents.

S05_02 Predicts whether different types of plants can reproduce and justify answer.

S07_03 Evaluates and explains best experimental setup for investigating effect of salt on seaweed.

S09_04 Describes functions of the skin.

S10_02 Recognizes from a picture of an animal that lives in a hot desert that its large ears help it lose heat.

S13_05A Explains why plants need light to grow.

S14_07 Evaluates and supports argument for the need for a balanced diet.

Items at Advanced International Benchmark (625) – Continued

Items Above the Advanced International Benchmark (625)

44Descriptions of Science Items at Each International Benchmark (…Continued)Exhibit E.2: 
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Physical Science

S04_06 Applies knowledge that water expands when it freezes to a practical problem.

S04_08B Explains predicted volume and shape of solid, liquid and gas when transferred to different containers.

S08_09 Determines changes in temperature when a hot object is put into cold water.

S09_07B Gives an example of a property and use of metal object.

S10_09 Identifies rusting as an example of a chemical change that produces different materials.

S14_03 Predicts and explains color of blue shirt under blue light.

Earth Science

S08_11 Relates day and night on Earth to rotation on its axis.

S09_10 Recognizes that a full moon occurs about once a month.

S11_10 Describes activities that require air.

Items Above the Advanced International Benchmark (625) – Continued

Descriptions of Science Items at Each International Benchmark
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APPENDIX F: SYRIAN ARAB REPUBLIC AND YEMEN – SCIENCE ACHIEVEMENT

Appendix F
Syrian Arab Republic and Yemen 
Science Achievement
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APPENDIX F: SYRIAN ARAB REPUBLIC AND YEMEN – SCIENCE ACHIEVEMENT

  

TIMSS2003

Grade88SCIENCE Exhibit F.1:  Syrian Arab Republic – Selected Science Achievement Results

Significantly higher
than other gender

h

Significantly higher
than other gender

h

Years of
Schooling

Average
Age

411 (3.7) 8 14 276 (4.1) 356 (5.1) 413 (4.3) 466 (3.1) 538 (6.5)

95th
Percentile

(Scale Score)

Mean
Achievement

Distribution of Science Achievement

5th
Percentile

(Scale Score)

25th
Percentile

(Scale Score)

50th
Percentile

(Scale Score)

75th
Percentile

(Scale Score)

411 (3.7) 402 (4.2) 413 (5.8)

Boys' MeanGirls' Mean

Gender Difference in Science Achievement

Science
Achievement

Life Science 444 (3.2) 444 (4.6) 447 (3.0)

Chemistry 437 (3.9) 439 (5.1) 440 (3.4)

Physics 410 (4.0) 427 (5.3) h 423 (3.5)

Earth Science 420 (4.4) 438 (5.3) h 432 (3.7)

Environmental Science 446 (4.0) 449 (5.1) 450 (3.1)

Overall MeanBoys' Mean

Average Achievement in Science Content Areas by Gender

Girls' MeanContent Area

0 (0.1) 4 (0.6) 22 (1.4) 56 (2.0)

Percentages of Students Reaching International Benchmarks in Science

Advanced
International
Benchmark

(625)

High
International
Benchmark

(550)

Intermediate
International
Benchmark

(475)

Low
International
Benchmark

(400)

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.
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44

Significantly higher
than other gender

h

Significantly higher
than other gender

h

Years of
Schooling

Average
Age

250 (9.2) 8 11 5 (0.0) 126 (9.2) 246 (13.0) 370 (13.8) 506 (6.6)

95th
Percentile

(Scale Score)

Mean
Achievement

Distribution of Science Achievement

5th
Percentile

(Scale Score)

25th
Percentile

(Scale Score)

50th
Percentile

(Scale Score)

75th
Percentile

(Scale Score)

250 (9.2) 260 (10.7) 247 (11.1)

Boys' MeanGirls' Mean

Gender Difference in Science Achievement

Science
Achievement

Content Area

Life Science 239 (10.8) 223 (10.4) 227 (8.6)

Physical Science 280 (9.3) 268 (10.1) 271 (8.5)

Earth Science 297 (9.4) 288 (9.6) 290 (8.0)

Average Achievement in Science Content Areas by Gender

Overall MeanBoys' MeanGirls' Mean

0 (0.1) 1 (0.4) 9 (1.3) 20 (2.1)

Percentages of Students Reaching International Benchmarks in Science

Advanced
International
Benchmark

(625)

High
International
Benchmark

(550)

Intermediate
International
Benchmark

(475)

Low
International
Benchmark

(400)

( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, 
some totals may appear inconsistent.

Yemen – Selected Science Achievement ResultsExhibit F.2:  
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