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Introduction 

In the constant struggle to improve education in countries every-
where, the issue of school effectiveness has attracted considerable
attention in recent years.1 School effectiveness as an area of study
seeks to improve educational practice by studying how schools dis-
charge their role as institutions for learning and instruction, and in
particular what makes for a successful school. Since in every country,
schools are almost universally the primary institutions for student
learning, discoveries about the essentials of effective schooling have
the potential to have a great impact, particularly if they can help to
raise the performance of the low-achieving schools to match the
schools with the highest levels.

Although at first glance it might seem that effective schools are sim-
ply those with high average student achievement, since the perti-
nent literature makes it clear that often high achievement depends
mainly upon the composition of the student intake, it is important
to take into account the difficulty of the educational task when eval-
uating the effectiveness of a school. Schools with a high proportion
of well-prepared students from homes and communities with strong
support for learning are already well on the way to high achieve-
ment levels, regardless of the contribution of the school in terms of
instruction, facilities and support. Schools in less-advantaged cir-
cumstances face a more difficult challenge. Accordingly, studies of
school effectiveness typically attempt to disentangle the effects of
the organizational and instructional practices of the school from
the effects of the abilities and level of preparation of the student
body prior to entering the school. Although this can never be com-
pletely successful, advances in statistical methodology using hierar-
chical linear modeling (HLM) have provided powerful techniques
for this endeavor.

While a great deal of work has already been accomplished in a range
of countries, both with national data and with data from internation-
al studies, the data provided by the Third International Mathematics
and Science Study (TIMSS)2 offer unprecedented opportunities for
cross-national analyses of school effectiveness. Based on a collabora-
tive venture involving 39 countries, and sponsored by the
International Association for the Evaluation of Educational
Achievement (IEA), TIMSS is the most ambitious and complex com-
parative education study undertaken to date. With student achieve-
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1 Wyatt, T. (1996), “School Effectiveness Research: Dead End, Damp Squib or Smoldering Fuse?” Issues in
Educational Research, 6(1), 79-112.

2 Beaton, A.E., Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., Kelly, D.L., and Smith, T.A. (1996), Mathematics
Achievement in the Middle School Years: IEA’s Third International Mathematics and Science Study (TIMSS).
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.



ment data in mathematics and science collected with the same instru-
ments and following the same procedures in each country, TIMSS
provides a cross-national platform of unusual breadth for investigat-
ing effective schooling in science and mathematics.

This report presents the findings of an exploratory study of school
effectiveness, using data from TIMSS for eighth-grade students. This
report has two parts.

• As a starting point to identifying characteristics of effective schools,
the first part of the study divided schools in each country into
high-performing and low-performing groups on the basis of aver-
age student achievement in eighth-grade mathematics and science,
and then looked for variables that discriminated between the two
groups. Variables that were characteristic of high-performing
schools but not of low-performers were retained for further analy-
sis in the second part of the study.

• Building on this work, the second set of analyses sought to identify
attributes of effective schools, i.e., those characteristics of schools
in each country that were associated with high student achieve-
ment even after adjusting statistically for the effect of students’
home background on achievement. These analyses made use of
hierarchical linear modeling techniques.

Which Countries Were Included in the Report?

Countries participating in TIMSS were required to administer mathe-
matics and science tests to the two adjacent grade levels in their sys-
tems containing the most 13-year-old students.3 This report is based
on data from the upper of these two grades, which was the eighth
grade in most countries. Exhibit 1 provides information about the
grade tested in each country.

Having valid and efficient samples in each country is crucial to the
quality and success of any international comparative study.4 TIMSS
developed procedures and guidelines to ensure that the national
samples were of the highest quality possible. Standards for coverage
of the target population, participation rates, and the age of students
were established, as were clearly documented procedures on how to
obtain the national samples. For the most part, the national samples
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3 For countries also wanting to participate at the primary and secondary school levels, TIMSS tested stu-
dents in the two grades with the most 9-year olds (third and fourth grades in most countries), and in the
final year of secondary school (twelfth grade in the U.S. and many countries). These data were not
included in this report.

4 The technical aspects of TIMSS are described in a series of technical reports:
Martin, M.O. and Kelly, D.L. (Eds). (1996). Third International Mathematics and Science Study (TIMSS)
Technical Report Volume I: Design and Development. Chestnut Hill, MA: Boston College.

Martin, M.O. and Kelly, D.L. (Eds.). (1997). Third International Mathematics and Science Study (TIMSS)
Technical Report Volume II: Implementation and Analysis in the Primary and Middle School Years. Chestnut Hill,
MA: Boston College.

Martin, M.O. and Mullis, I.V.S. (Eds.). (1996). Third International Mathematics and Science Study (TIMSS):
Quality Assurance in Data Collection. Chestnut Hill, MA: Boston College.



were drawn in accordance with the TIMSS standards, and achieve-
ment results can be compared with confidence. The 34 countries that
satisfied the TIMSS standards with approved sampling procedures at
the classroom level are included in the first part of this report.
Appendix A (Exhibit A.1) shows the participating countries grouped
according to the degree of compliance with the guidelines for sam-
ple implementation and participation rates.

What Was the Nature of the Data?

TIMSS was very much a collaboration among countries. Each partici-
pant designated a national center to conduct the activities of the
study and a National Research Coordinator (NRC) to assume respon-
sibility for the successful completion of these tasks. For the sake of
comparability, all testing was conducted at the end of the school year.
The four countries on a Southern Hemisphere school schedule
(Australia, Korea, New Zealand, and Singapore) tested the mathe-
matics and science achievement of their students in September
through November of 1994, which was the end of the school year in
the Southern Hemisphere. The remaining countries tested at the
end of the 1994-95 school year, most often in May and June of 1995. 

The Achievement Tests in Science and Mathematics

Together with the quality of the samples, the quality of the test also
receives considerable scrutiny in any comparative study of the magni-
tude and importance of TIMSS. All participants wish to ensure that
the achievement items are appropriate for their students and reflect
their current curriculum. Developing the TIMSS tests was a coopera-
tive venture involving all of the NRCs during the entire process.
Through a series of efforts, countries submitted items that were
reviewed by subject-matter specialists, and additional items were writ-
ten to ensure that the desired topics were covered adequately. Every
effort was made to ensure that the tests represented the curricula of
the participating countries and that the items did not exhibit any bias
toward or against any country. 

Six content areas were covered by the mathematics tests taken by the
eighth-grade students. These areas, and the percentage of test items
devoted to each, include fractions and number sense (34%); meas-
urement (12%); proportionality (7%); data representation, analysis,
and probability (14%); geometry (15%); and algebra (18%). The
eighth-grade science test consisted of just five content areas: earth sci-
ence (16%); life science (30%); physics (30%); chemistry (14%); and
environmental issues and the nature of science (10%). About one-
fourth of the questions were in free-response format, requiring stu-

5Summary of Results
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Exhibit 1 Grade Tested in Participating Countries – Eighth Grade

Australia 8 or 9

Austria 4, Klasse

Belgium (Flemish) 2A & 2P

Belgium (French) 2A & 2P

Canada 8

Colombia 8

Cyprus 8

Czech Republic 8

England 9

France 4 eme (90%) or 4 eme Technologique (10%)

Germany 8

Hong Kong Secondary 1

Hungary 8

Iceland 8

Iran, Islamic Rep. 8

Ireland 2nd Year

Japan 2nd Grade Lower Secondary

Korea, Republic of 2nd Grade Middle School

Latvia (LSS) 8

Lithuania 8

Netherlands Secondary 2

New Zealand Form 3

Norway 7

Portugal Grade 8

Romania 8

Russian Federation 8

Scotland Secondary 2

Singapore Secondary 2

Slovak Republic 8

Slovenia 8

Spain 8 EGB

Sweden 7

Switzerland 7 (German); 8 (French and Italian)

United States 8

Grade TestedCountry
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5 TIMSS scoring reliability studies within and across countries indicate that the percent of exact agree-
ment for correctness scores averaged over 85%. For more details, see Mullis, I.V.S. and Smith, T.A.
(1996). “Quality Control Steps for Free-Response Scoring,” in M.O. Martin and I.V.S. Mullis (eds.),
Third International Mathematics and Science Study: Quality Assurance in Data Collection. Chestnut Hill, MA:
Boston College.

dents to generate and write their answers. These questions, some of
which required extended responses, were allotted approximately one-
third of the testing time. Responses to the free-response questions
were evaluated to capture diagnostic information, and some were
scored using procedures that permitted partial credit.5

The TIMSS tests were prepared in English and translated into 30
additional languages using explicit guidelines and procedures. A
series of verification checks were conducted to ensure the compara-
bility of the translations.

There were 135 science items and 151 mathematics items developed
for the eighth-grade TIMSS tests. The tests were organized so that no
one student took all of the items, which would have required more
than three hours. Instead, the tests were assembled in eight booklets,
each requiring 90 minutes to complete. Each student took only one
booklet, and the items were distributed across the booklets so that
each item was answered by a representative sample of students. 

The Questionnaires

To provide an educational context for interpreting the achievement
results, TIMSS used questionnaires to collect descriptive information
from students, their teachers, and the principals of their schools. In
all, the questionnaires provided data on approximately 1500 vari-
ables, and, together with the achievement results, formed the basis
for the analyses presented in this report. 

The student questionnaire elicited information from the students
about resources for learning in their homes, their attitudes towards
mathematics and science, and their learning experiences in school.
With regard to schooling, the questionnaire asked about the frequen-
cy of occurrence of a range of classroom instructional activities, and
the students’ perception of their school’s social climate.

TIMSS administered questionnaires to mathematics and science
teachers to gather information about their backgrounds, education
and training, and attitudes towards mathematics and science. The
questionnaires asked how the teachers divide their time among their
teaching tasks, about their level of preparation to teach specific sub-
ject matter, and about the instructional approaches that they use in
their classrooms. Information also was collected about the materials
used in instruction, the activities students do in class, the use of cal-
culators and computers, the role of homework, and the reliance on
different types of assessment approaches. 
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The school questionnaire asked principals to provide information
about the school’s location, organization and structure, and
resources for learning. 

How Was the Analysis Conducted?

As a first step in preparing this report, TIMSS researchers reviewed
the contents of the TIMSS database in the light of the effective-
schools literature to identify variables that were likely to characterize
effective schools. These variables were correlated with student
achievement in science and mathematics in an extensive exploratory
analysis. Variables that were significantly related to achievement were
retained for further study. This exercise reduced the number of 
variables under consideration to fewer than 100. Where possible,
individual variables were combined to form an index that was more
global and more stable than the original variables. For example, the
school questionnaire contained several questions that pertained to
student misbehavior. On the basis of a principal component analysis,
these variables were combined to provide two indices of student 
misbehavior: “student administrative violations” and “serious
student misconduct.” 

For the analyses reported in the first chapter of this report, schools
within each country were first ranked by their average achievement,
separately for mathematics and science. Schools in the top third of
the average achievement distribution were assigned to the high-
achieving group, and those in the bottom third were assigned to the
low-achieving group. Again, this was done separately for mathematics
and science. The idea was to work through the variables and indices
identified in the exploratory stage to see which of them could dis-
criminate effectively between the high-achieving schools and the low-
achieving schools. Each variable and index was dichotomized at a
point that seemed to maximize the discrimination between the two
groups of schools, and a t-test was applied to the data from each
country to determine whether the frequency of occurrence of the
variable differed significantly between the two groups. Variables and
indices that showed significant differences in most of the participat-
ing countries, or showed particularly big differences in a few coun-
tries, were included in this report.

Contrasting the characteristics on which high- and low-achieving
schools differ most is a useful device for highlighting areas that might
prove fruitful for further study of school effectiveness. However, the
fact that a school is in the low-achieving group in the study does not
necessarily mean that it is ineffective in providing mathematics or sci-
ence instruction. The educational burden varies from school to
school, and so it is possible that a school that is not well-resourced,
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and that has a socially and economically disadvantaged student body,
might be very effective in overcoming its handicaps without manag-
ing to raise average student achievement sufficiently to make the
high-achieving group. Such a school still would be regarded as an
effective one. In contrast, a well-resourced school in an affluent area
might be “resting on its laurels” and producing average student
achievement below what could be expected given its student intake.
Such a school could make it into the high-achieving group largely on
the strength of the student body, but might be regarded as less than
effective as an organization for teaching and learning.

Seen in this light, a school is effective to the extent that it “adds
value” by realizing the potential of the student body through efficient
organization and effective instruction. From this perspective, the stu-
dent body may be considered the raw material that the school has to
work with as an organization for promoting learning. If all schools
had students with the same initial level of advantage and preparation,
then school effectiveness would simply be a matter of comparing
average student achievement at the end of the school year. However,
since schools in many countries vary considerably in the composition
of their student bodies, any study of school effectiveness must take
this fact into account. 

In the second part of this report, school effectiveness was studied
through a multilevel analysis that examined the relationship between
a range of school and student variables and student achievement,
while simultaneously adjusting for differences in the home back-
ground of the students. More specifically, the analysis compared the
efficacy of a series of models of home, home/school, and school fac-
tors in accounting for the adjusted (for student home background)
difference between schools in achievement. The multi-level analysis
was conducted using the HLM program.6

For the modeling of school effectiveness, the analysis concentrated
on countries where there was substantial variation between schools in
average achievement. In countries such as Japan, Korea, Norway, and
Cyprus, the difference between schools was very small, and so there
was little to be gained from an analysis of school differences.
Accordingly, these countries were not included in the multilevel
analysis. Also excluded were countries with relatively high levels of
missing data, or with low average student achievement. In all, 18
countries were included in the multilevel analysis for mathematics,
and 14 for science.

Since this report is entitled “Effective Schools in Science and
Mathematics,” it is important to be aware of how schools were charac-
terized in the data. The basic TIMSS sampling plan called for a ran-
dom sample of approximately 150 schools in each country, and for at
least one intact mathematics class in each sampled school. In most

6 See Appendix A for details.
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countries, therefore, a school was represented by a single, randomly
selected, mathematics class. In Australia, Cyprus, Sweden, and the
United States, however, two mathematics classes were sampled in
each school. Each was treated as a separate unit for the purposes of
the analyses in this report. In England, students were sampled at ran-
dom from across the entire grade, without reference to classes. 

Whereas in most countries the school average in mathematics is
based on the students in a single mathematics class, in science the sit-
uation is more complicated. School averages in science also were
based on the students in the sampled mathematics class, but while
sometimes this group also formed an intact science class, frequently
it was made up of students from a range of eighth-grade science class-
es in the school. If this study had been about mathematics only it
might have made sense to think of classes rather than schools as the
unit of analysis, but this was not possible for science. Consequently, it
was decided to talk about schools, while keeping in mind that school
and class effects cannot be analytically disentangled. 

The Structure of This Report

The following two chapters present the findings for the two sets of
analyses conducted for this report. A procedural appendix, Appendix
A, describes the methods used to perform the analyses presented in
Chapters 1 and 2. Appendices B and C present detailed multilevel
analysis results for science and mathematics, respectively, for partici-
pating countries.

Summary of Results

The contrast between the highest- and lowest-achieving schools in 
science and mathematics in each country showed that home back-
ground indicators of socioeconomic status and of parental support
for academic achievement most consistently distinguished between
the two groups of schools. In almost all countries, students in the
high-achieving schools had higher levels of book ownership, study
aids, possessions in the home, and parental education, and spent 
less time working in the home. Another distinguishing factor, 
related to the home, was student aspirations for higher education. 
In most countries, plans to attend university after secondary 
school were much more frequently reported by students in the 
high-achieving schools. 

Factors more directly related to the school were less uniformly effec-
tive in distinguishing between the high- and low-achieving schools.
Although factors such as school size and location, school social cli-
mate, student attitude to science and mathematics, and instructional
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activities in science and mathematics class did discriminate between
the high- and low-achieving schools in some countries, few school
variables worked consistently across all countries. This indicates that
analyses of characteristics of effective schools are likely to be most
fruitful using different variables in different countries, or groups of
countries, rather than common variables that operate in the same
way across all countries. 

The results presented in the second chapter show that the extent to
which achievement in science and mathematics can be related to
school factors varies considerably from country to country, and that
the extent to which schools differed in the home background of their
students also is not the same in all countries. It is clear that the way
student home background relates to student achievement, and the
way the school system moderates or magnifies this relationship, are
closely linked to societal and school organizational factors unique to
each country, and any cross-national analytic efforts should take this
into account.  

Although only a small set of classroom-related variables survived the
variable-selection process, they accounted for quite a large propor-
tion of the differences between schools in most countries. The most
prominent indicator was doing daily homework in a range of subjects
(language, mathematics, and science). Schools where eighth-grade
students were expected to spend time on homework in a range of
subjects had higher average achievement in science and mathemat-
ics, even after adjusting for the home background of the students in
the school. Teacher characteristics, school social climate, and demo-
graphic characteristics such as school location and class size were less
consistent predictors of achievement across countries. Among vari-
ables that arguably may be influenced by both the home and the
school (the home-school interface), the average level of students’
aspirations for further education was a significant predictor of school
achievement in science in most countries and in mathematics in
almost all countries.

While the results show that classroom-related variables are related to
average school achievement even after adjusting for the home back-
ground of the students in the school, the strong relationship that
persists between the average level of home background and adjusted
student achievement also serves as a reminder that, in many coun-
tries, home background, schooling, and student achievement are
closely intertwined, and that teasing out the influences of the various
contributing factors remains a major challenge.  
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Overview

The purpose of this chapter is to search for indicators of school 
effectiveness by examining those school, class, and student character-
istics that distinguish between schools with the highest average
achievement and those with the lowest average achievement in sci-
ence and mathematics at the eighth grade. While variables identified
using this approach are not necessarily characteristics of effective
schools, this procedure does provide an opportunity to review attrib-
utes of high-achieving schools as a prelude to the more analytic
approach in Chapter 2. 

What Is the Achievement Difference Between the High-
Achieving and Low-Achieving Schools in each Country?

The contrast between high- and low-achieving schools is likely to be
most informative in countries where the gap between the two groups
is greatest. In countries where the differences between schools are
small, there are likely to be few variables that can distinguish between
high- and low-performing schools. Since the extent of differences
between schools is likely to vary across countries, this chapter begins
with a brief examination of the differences between the two groups
of schools in each country.

Average achievement for eighth-grade students overall, as well as the
mean for the highest-achieving one third and the lowest-achieving
one third of the schools in the sample for each country and the dif-
ference between these two groups, is shown in Exhibits 1.1 and 1.2
for science and mathematics, respectively. These exhibits show that
while the average achievement of the high- and the low-achieving
schools clearly differs in every country in both subjects, the differ-
ence in some countries is very much greater than in others. In sci-
ence, the difference ranges from as little as 51 scale score points in
Japan to as much as 138 points in Germany and Singapore. In mathe-
matics, the range is slightly greater, from a low of 56 in Iran to a high
of 152 in the Netherlands. Although differences between the high-
and low-achieving schools were slightly greater in mathematics than
in science, generally countries with a big difference in mathematics
also had a big difference in science. Belgium (both French and
Flemish parts) and Sweden were exceptions to this, with considerably
smaller differences in science than in mathematics. 

It might be expected that the smallest differences between high- and
low-achieving schools would be in countries where the average
achievement was generally low; and while that was true in countries
such as Colombia, Cyprus, Iran, Latvia(LSS), Lithuania, Portugal,
and Romania, it was not always the case. Japan and Korea were
among the highest-achieving countries in both mathematics and sci-
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1.1

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedure 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.

Average Science Achievement for all Students, and for Students in the
Lowest-Achieving and Highest-Achieving Schools at the Eighth Grade*

Exhibit 1.1

Australia

Austria

Belgium (Fl)

Belgium (Fr)

Canada

Colombia

Cyprus

Czech Republic

England

France

Germany

Hong Kong

Hungary

Iceland

Iran, Islamic Rep.

Ireland

Japan

Korea

Latvia (LSS)

Lithuania

Netherlands

New Zealand

Norway

Portugal

Romania

Russian Federation

Scotland

Singapore

Slovak Republic

Slovenia

Spain

Sweden

Switzerland

United States

106 (5.9)

115 (7.4)

91 (5.4)

89 (3.6)

86 (3.2)

80 (5.2)

58 (4.2)

80 (6.3)

105 (4.7)

65 (4.9)

138 (6.4)

108 (5.9)

80 (4.3)

66 (5.8)

61 (3.4)

130 (6.0)

51 (3.2)

61 (2.9)

70 (4.0)

87 (5.1)

114 (6.4)

119 (5.0)

54 (3.4)

60 (3.2)

135 (5.6)

108 (4.2)

110 (7.2)

138 (5.1)

84 (4.4)

58 (3.6)

60 (2.5)

67 (3.8)

112 (4.1)

126 (4.9)

600 (3.7)

624 (3.5)

600 (2.3)

519 (2.0)

566 (2.3)

453 (3.6)

493 (3.1)

611 (5.2)

605 (4.2)

531 (2.8)

594 (2.9)

574 (3.6)

592 (2.6)

526 (4.0)

500 (2.6)

595 (3.0)

596 (2.7)

594 (2.1)

520 (2.7)

520 (4.3)

616 (3.6)

583 (3.7)

553 (1.9)

509 (2.3)

555 (4.4)

588 (3.5)

571 (6.2)

669 (4.2)

588 (3.8)

589 (3.0)

546 (1.6)

567 (2.7)

578 (2.4)

585 (3.1)

494 (4.6)

509 (6.6)

509 (4.9)

429 (3.0)

480 (2.2)

373 (3.8)

435 (2.8)

531 (3.6)

500 (2.2)

466 (4.0)

456 (5.8)

467 (4.7)

512 (3.5)

460 (4.2)

439 (2.3)

465 (5.2)

546 (1.6)

533 (2.1)

450 (2.9)

434 (2.8)

502 (5.2)

464 (3.3)

498 (2.8)

449 (2.1)

421 (3.6)

481 (2.3)

461 (3.8)

530 (2.9)

504 (2.2)

531 (2.1)

485 (1.9)

501 (2.7)

467 (3.3)

458 (3.8)

545 (3.9)

558 (3.7)

550 (4.2)

471 (2.8)

531 (2.6)

411 (4.1)

463 (1.9)

574 (4.3)

552 (3.3)

498 (2.5)

531 (4.8)

522 (4.7)

554 (2.8)

494 (4.0)

470 (2.4)

538 (4.5)

571 (1.6)

565 (1.9)

485 (2.7)

476 (3.4)

560 (5.0)

525 (4.4)

527 (1.9)

480 (2.3)

486 (4.7)

538 (4.0)

517 (5.2)

607 (5.5)

544 (3.2)

560 (2.5)

517 (1.7)

535 (3.0)

522 (2.5)

534 (4.7) SO
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Science

Achievement
All Schools

Country

Average
Science

Achievement
Lowest

Achieving Third
of Schools

Average
Science

Achievement
Highest

Achieving Third
of Schools

Difference
Between

Highest and
Lowest Third of

Schools
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1.2

Average Mathematics Achievement for all Students, and for Students in the
Lowest-Achieving and Highest-Achieving Schools at the Eighth Grade*

Exhibit 1.2
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5.

Average
Mathematics
Achievement

All Schools

Country

Average
Mathematics
Achievement

Lowest
Achieving Third

of Schools

Average
Mathematics
Achievement

Highest
Achieving Third

of Schools

Difference
Between

Highest and
Lowest Third of

Schools

Australia

Austria

Belgium (Fl)

Belgium (Fr)

Canada

Colombia

Cyprus

Czech Republic

England

France

Germany

Hong Kong

Hungary

Iceland

Iran, Islamic Rep.

Ireland

Japan

Korea

Latvia (LSS)

Lithuania

Netherlands

New Zealand

Norway

Portugal

Romania

Russian Federation

Scotland

Singapore

Slovak Republic

Slovenia

Spain

Sweden

Switzerland

United States

530 (4.0)

539 (3.0)

565 (5.7)

526 (3.4)

527 (2.4)

385 (3.4)

474 (1.9)

564 (4.9)

506 (2.6)

538 (2.9)

509 (4.5)

588 (6.5)

537 (3.2)

487 (4.5)

428 (2.2)

527 (5.1)

605 (1.9)

607 (2.4)

493 (3.1)

477 (3.5)

541 (6.7)

508 (4.5)

503 (2.2)

454 (2.5)

482 (4.0)

535 (5.3)

499 (5.5)

643 (4.9)

547 (3.3)

541 (3.1)

487 (2.0)

519 (3.0)

545 (2.8)

500 (4.6)

453 (2.5)

489 (4.3)

492 (5.3)

460 (6.1)

476 (3.3)

351 (3.3)

440 (1.9)

509 (2.8)

461 (2.1)

492 (3.8)

438 (3.8)

508 (7.4)

489 (3.1)

450 (5.2)

400 (2.7)

448 (3.8)

574 (2.2)

568 (2.5)

450 (3.1)

428 (2.5)

465 (7.3)

447 (3.6)

472 (2.1)

426 (1.5)

420 (2.3)

469 (2.1)

444 (3.3)

570 (3.3)

505 (2.1)

506 (2.3)

453 (2.2)

449 (3.8)

480 (4.1)

421 (2.1)

604 (3.8)

618 (2.5)

637 (3.0)

583 (2.5)

564 (3.4)

425 (3.7)

507 (2.3)

612 (6.4)

555 (4.7)

581 (3.6)

578 (3.2)

660 (4.4)

584 (2.9)

519 (5.3)

455 (2.2)

592 (3.5)

638 (2.3)

646 (2.9)

533 (3.9)

526 (3.8)

617 (5.6)

569 (4.6)

531 (2.6)

485 (2.7)

543 (3.3)

588 (4.0)

552 (6.6)

698 (3.0)

595 (4.9)

574 (3.8)

521 (2.5)

562 (2.4)

611 (1.9)

563 (3.8)

151 (4.5)

129 (5.0)

145 (6.1)

123 (6.6)

88 (4.8)

74 (5.0)

67 (3.0)

103 (7.0)

94 (5.2)

88 (5.3)

140 (4.9)

151 (8.6)

95 (4.2)

69 (7.4)

56 (3.5)

144 (5.1)

64 (3.2)

78 (3.8)

83 (5.0)

98 (4.5)

152 (9.2)

122 (5.8)

59 (3.4)

59 (3.1)

123 (4.1)

119 (4.5)

108 (7.4)

129 (4.5)

90 (5.3)

68 (4.4)

68 (3.3)

113 (4.5)

131 (4.5)

142 (4.3)

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedure 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.



ence, and yet the high- and low-achieving schools differ very little, in
relative terms. This implies that these countries not only have high
achievement on average, but that this high achievement is character-
istic of most, if not all, of their schools.

Several countries with high average achievement, including Belgium
(Flemish), the Czech Republic, Hong Kong, and Singapore in mathe-
matics, and Austria, the Netherlands, and Singapore in science, had
comparatively large differences in the achievement levels of the high-
and low-achieving schools. All of these countries employ some form
of streaming or tracking for eighth-grade students, either within
schools or between school types.

What are the Distinguishing Characteristics of High- and
Low- Achieving Schools?

As described in the introduction, all TIMSS variables pertaining to
school, teacher, and student factors were first screened to identify
those that were associated with student achievement in mathematics
or science. The variables that survived this initial screening were fur-
ther examined to isolate those that discriminated between high-
achieving and low-achieving schools (see Appendix A for more
details). The surviving variables were grouped into the following 
six categories:

• Home Background. This category consists of variables that are indica-
tive of material and literacy resources in the home, including hav-
ing a range of family possessions, a selection of study aids, lots of
books, and having parents with high levels of education.

• Home-School Interface. Included here are variables that may be influ-
enced by both home and school factors, such as student aspira-
tions and maternal and peer pressure for achievement.

• School Size and Location. These variables operate at the school level.
They include the degree of urbanicity of the school, and the size
of the school and of the class sampled. 

• School Social Climate. The school social climate consists of factors
that are conducive to a safe, orderly, and productive learning
environment. Included are school discipline problems, both
“administrative” problems such as dress code violations and more
serious misbehavior.

• Student Attitude towards Science or Mathematics. This category consists
of student attitudinal factors, including attitude towards science, atti-
tude towards mathematics, and a belief in the efficacy of science.

Chapter 118
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• Instructional Activities in Science or Mathematics Class. This includes
variables that describe aspects of classroom instruction, such as fre-
quency of experiments in science, and the frequency with which
the teacher checks homework in mathematics.

Home Background

Previous studies of schools effectiveness1 have emphasized the need
to take into account the effects of student home background and the
composition of the student body when studying the effects of school
factors on achievement. Student home background in this context
includes not only socioeconomic factors, but also indices of parental
emphasis on and support for academic achievement.2

In the present study the home background category includes indica-
tors of both academic emphasis and socioeconomic status. There are
five variables in all: 

• number of books in the home 

• presence of study aids (dictionary, study desk, computer)

• possessions in the home

• level of educational attainment of parents

• number of hours spent working at home 

Books in the Home 
The number of books in the home is a very useful indicator of home
literacy support, and is one of the few variables that correlates posi-
tively with student achievement in practically all TIMSS countries.
Common sense would support the notion that educational benefits
flow from the availability of a range of reading materials within stu-
dents’ homes. Students can strengthen and deepen their understand-
ing of concepts covered in class through the use of encyclopedias
and other reference books at home; and more generally, a wide
range of reading material at home can be thought to foster academic
interests and serve to encourage learning.

Students were asked to estimate the number of books in their homes.
This variable discriminated very effectively between high-achieving
and low-achieving schools. In almost all countries, as shown in
Exhibits 1.3 and 1.4, substantially greater percentages of students in
the high-achieving schools reported having at least 100 books at
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1 Coleman, J. (1966). Equality of Educational Opportunity. Washington, U.S. Government Printing Office. 

Jencks, C. S., Smith, M., Acland, H., Bane, M. J., Cohen, D., Ginter, H., Heyns, B., and Michelson, S.
(1972). Inequality: A Reassessment of the Effect of the Family and Schooling in America. New York: Basic Books. 

Blakey, L.S., and Heath, A.F. (1992). “Differences Between Comprehensive Schools: Some Preliminary
Findings.” In D. Reynolds and P. Cuttance (Eds.) School Effectiveness: Research, policy and practice. London:
Cassell.

2 Hanson, S.L., and Ginsburg, A.L. (1988). “Gaining Ground: Values and High School Success,” American
Educational Research Journal, Vol. 25, 334-365.



homes. This difference was significant in all countries except Iceland,
Iran, and Latvia for science, and Canada, Iceland, Iran, and Hong
Kong for mathematics. Across countries, the average difference was
23 percentage points for both mathematics and science. 

In many countries, the percentage of students that reported having
at least 100 books at home was indeed much higher among high-
achieving schools. For example, in Austria, England, Germany, the
Netherlands, Scotland, Switzerland, and the United States, the per-
centage of students in the high-achieving schools in science that
reported having at least 100 books was more than twice the percent-
age in the low-achieving schools. In mathematics, the situation was
similar, with these seven countries also among those with the greatest
difference in book ownership. 

Not surprisingly, perhaps, the countries with the greatest difference
in book ownership between high- and low-achieving schools also had
very large differences in mean achievement in science and mathe-
matics between the two groups of schools. Conversely, the 15 coun-
tries with the smallest disparities in the percentages of students with
at least 100 books also had relatively small differences between the
high- and low-achieving schools in science achievement. A notable
exception to this trend was Hong Kong.3 A similar trend was notice-
able in the mathematics results, although here the exceptions were
Belgium (Flemish), the Czech Republic, Hong Kong, Singapore, and
Sweden, where the difference in book ownership was small, but the
achievement difference was large.

Study Aids in the Home 
The availability of specific resources that promote learning in the
home can help develop a positive attitude toward learning and
enhance study practices. The presence of a study desk, dictionary,
and computer are indicators not only of the importance placed upon
education, but also of the economic resources available to the family.
Taken together, the presence of these study aids in students’ homes
serves as a powerful discriminator between high- and low-achieving
schools, second only to the number of books in the family home in
this study.

The percentages of eighth-grade students having all three study aids
(study desk, dictionary, and computer) in their homes are presented in
Exhibits 1.5 and 1.6 for science and mathematics, respectively. For
most countries, significantly greater percentages of students in the
high-achieving schools reported having all three aids than did students
in the low-achieving schools. The difference was most pronounced in
Hungary, Singapore, and the United States. The average difference was
14 percentage points for both science and mathematics. 
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storage space small, and consequently, high levels of book ownership are not usual. 



Possessions in the Home 
The material possessions of a family can be a useful indicator of the
socioeconomic status of the family. The student questionnaire includ-
ed a section in which each country presented a list of items that
would be likely to be found in the homes of affluent families in that
country. Students were asked to indicate which of the items they had
in their own homes. The list varied from country to country; for
example, the Swedish list had 12 items, including a sauna, a video
camera, a sail or motor boat, and access to a summer house. Norway
also had 12 items, but included both educational supports (an ency-
clopedia, an atlas, and a globe) and recreational elements (video
camera, more than one TV, and more than one car). 

Exhibits 1.7 and 1.8 show the percentages of students in the high-
and low-achieving schools in each country that reported having in
their homes at least half of the items on the list for their country.
Across countries, the average difference was 11 percentage points for
both science and mathematics. The greatest differences between the
high- and low-achieving schools were found in Colombia and
Singapore. Countries with no significant difference in either science
or mathematics included Canada, the Czech Republic, Hong Kong,
Iceland, Lithuania, Norway, Romania, Slovenia, and Sweden. 

Educational Attainment of Parents 
Homes where parents have attained a high level of education are
likely to place high value on academic achievement in children, and
to be relatively affluent. As reported in Exhibits 1.9 and 1.10, in
almost all countries significantly greater percentages of students in
the high-achieving schools reported that they had at least one parent
who had completed a university education, than did students in the
low-achieving schools. The average difference was 17 percentage
points in science and 18 points in mathematics. The four countries
with the greatest differences in both mathematics and science includ-
ed Australia, Belgium (both Flemish and French), Hungary, and the
Russian Federation. Countries with no significant difference in either
mathematics or science included Iceland, Iran, and Norway. 

Students Doing Jobs at Home 
However desirable it may seem that children perform their share of
household chores, and regardless of the intuitive notion that such
activities foster children’s development, the TIMSS data show a neg-
ative association in most countries between time spent on chores
and student achievement. It seems that, despite the positive aspects
of children helping in the home, a student who spends consider-
able time doing household chores is less likely to have time avail-
able for study, and that spending as little as one hour per day in
such activities may be associated with lower achievement in mathe-
matics and science. 
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In many countries, significantly greater percentages of students in
the low-achieving schools reported that they spent one or more
hours daily working at home than did students in the high-achieving
schools (see Exhibits 1.11 and 1.12). On average across countries, the
difference was greater by 9 percentage points in science and 11
points in mathematics. The difference was particularly pronounced
in Singapore, and was also large in Belgium (Flemish and French),
the Netherlands, and Switzerland for both science and mathematics.
These countries also had large differences in average mathematics
achievement (120 points or more) and at least moderate differences
in science achievement (89 points or more). 
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1.3

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
Japan: Question not administered or data not available.

Percent of Students Having at Least 100 Books in the Home
Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Exhibit 1.3
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60-60 0-30 30

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

Iran, Islamic Rep. 12 (1.8) 18 (2.2) 6 (2.8)

Latvia (LSS) 75 (2.3) 82 (1.4) 8 (2.7)

Iceland 62 (3.4) 71 (1.9) 9 (3.9)

Norway 61 (1.4) 71 (1.9) 10 (2.3)

Hong Kong 14 (1.5) 25 (2.9) 11 (3.3)

Colombia 11 (1.9) 24 (2.9) 13 (3.5)

Slovenia 38 (2.8) 52 (2.2) 14 (3.6)

Cyprus 35 (2.0) 50 (1.5) 15 (2.5)

Sweden 56 (2.6) 71 (2.1) 15 (3.4)

Belgium (Fl) 31 (1.6) 47 (2.3) 16 (2.8)

France 34 (2.9) 50 (3.3) 16 (4.4)

Korea 37 (2.2) 53 (2.3) 17 (3.2)

Slovak Republic 34 (2.3) 51 (2.9) 17 (3.7)

Canada 48 (2.2) 65 (2.0) 18 (3.0)

Czech Republic 57 (1.7) 76 (2.6) 19 (3.1)

Romania 25 (3.2) 45 (4.8) 20 (5.8)

Australia 56 (2.0) 78 (1.4) 22 (2.5)

Singapore 15 (1.3) 37 (2.1) 22 (2.5)

International Avg. 36 (0.4) 59 (0.4) 23 (0.6)

Portugal 21 (2.0) 44 (2.9) 23 (3.5)

Spain 34 (2.6) 59 (2.3) 25 (3.5)

Russian Federation 37 (2.9) 63 (3.0) 26 (4.2)

Lithuania 31 (2.0) 58 (2.5) 26 (3.2)

Ireland 29 (1.9) 55 (2.7) 27 (3.3)

New Zealand 52 (2.2) 80 (1.6) 27 (2.7)

Belgium (Fr) 40 (1.5) 71 (2.5) 30 (2.9)

Hungary 46 (2.5) 78 (2.2) 32 (3.4)

United States 32 (2.0) 64 (1.8) 32 (2.7)

Netherlands 24 (2.2) 61 (2.9) 37 (3.6)

England 36 (2.3) 73 (2.4) 37 (3.3)

Austria 27 (2.1) 65 (3.9) 38 (4.5)

Scotland 23 (2.0) 62 (3.4) 39 (3.9)

Germany 31 (2.9) 72 (2.1) 41 (3.5)

Switzerland 27 (2.3) 68 (1.8) 41 (3.0)

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.4

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
Japan: Question not administered or data not available.

Percent of Students Having at Least 100 Books in the Home
Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Exhibit 1.4
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5.

Canada 56 (3.0) 54 (1.8) -2 (3.5)

Iceland 67 (2.9) 69 (2.2) 2 (3.8)

Iran, Islamic Rep. 11 (1.3) 19 (2.3) 8 (2.9)

Norway 61 (1.5) 71 (2.0) 9 (2.5)

Hong Kong 15 (1.6) 25 (3.1) 11 (3.6)

Latvia (LSS) 70 (2.7) 84 (1.5) 14 (2.9)

Colombia 10 (2.1) 24 (3.0) 14 (3.7)

Slovenia 34 (2.5) 51 (2.6) 16 (3.8)

Belgium (Fl) 30 (2.1) 47 (2.2) 17 (3.0)

Slovak Republic 35 (2.5) 52 (2.7) 17 (3.9)

Cyprus 33 (1.6) 51 (1.8) 17 (2.4)

France 33 (2.7) 51 (3.1) 18 (4.2)

Czech Republic 56 (2.0) 75 (3.9) 19 (4.4)

Singapore 15 (1.4) 36 (2.2) 21 (2.8)

Sweden 51 (2.6) 74 (2.1) 23 (3.3)

Korea 33 (2.3) 56 (2.1) 23 (3.1)

International Avg. 35 (0.4) 59 (0.5) 23 (0.6)

Australia 54 (1.4) 78 (1.3) 24 (1.8)

New Zealand 53 (2.4) 78 (1.9) 25 (3.1)

Portugal 21 (1.9) 46 (2.8) 25 (3.5)

Ireland 28 (1.9) 55 (2.7) 27 (3.3)

Spain 33 (2.3) 60 (2.6) 27 (3.3)

Russian Federation 34 (2.6) 61 (4.2) 28 (5.9)

Lithuania 28 (1.8) 58 (2.7) 29 (3.3)

Romania 20 (2.7) 51 (4.7) 31 (5.4)

Hungary 46 (2.8) 79 (2.2) 33 (3.7)

Belgium (Fr) 35 (2.3) 69 (2.2) 34 (3.2)

United States 32 (1.8) 66 (1.7) 34 (2.5)

England 36 (2.0) 71 (2.7) 34 (3.3)

Switzerland 28 (2.6) 62 (2.1) 35 (3.4)

Netherlands 25 (2.3) 62 (2.7) 37 (3.6)

Scotland 26 (2.0) 63 (3.2) 37 (3.9)

Austria 26 (2.1) 67 (3.1) 41 (3.8)

Germany 29 (2.2) 73 (2.0) 44 (3.0)
60-60 0-30 30

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.5

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
Japan: Question not administered or data not available.

Percent of Students Having a Study Desk, Dictionary, and Computer in the Home
Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Exhibit 1.5

Latvia (LSS) 13 (1.6) 14 (1.5) 1 (2.2)

Iran, Islamic Rep. 1 (0.3) 2 (0.6) 2 (0.7)

Iceland 71 (3.9) 73 (2.0) 2 (4.3)

Norway 59 (1.9) 63 (2.3) 4 (3.0)

Netherlands 81 (3.1) 88 (1.4) 7 (3.4)

Lithuania 30 (2.5) 38 (2.2) 7 (3.3)

France 44 (2.5) 52 (2.0) 8 (3.2)

England 77 (1.7) 85 (1.6) 8 (2.4)

Czech Republic 29 (2.3) 37 (2.5) 8 (3.5)

Russian Federation 26 (2.6) 35 (2.2) 9 (3.4)

Slovak Republic 22 (1.6) 31 (2.7) 9 (3.1)

Romania 3 (0.7) 13 (2.4) 10 (2.5)

Sweden 54 (2.6) 65 (2.2) 11 (3.4)

Colombia 6 (2.4) 17 (2.6) 11 (3.5)

Slovenia 38 (2.4) 50 (2.4) 12 (3.4)

Germany 58 (1.9) 71 (1.6) 12 (2.5)

International Avg. 40 (0.4) 54 (0.4) 14 (0.5)

Scotland 65 (2.5) 79 (1.7) 14 (3.0)

Ireland 59 (2.9) 73 (2.2) 14 (3.7)

Austria 52 (2.3) 68 (2.8) 15 (3.6)

Australia 59 (2.3) 75 (2.1) 16 (3.1)

Belgium (Fr) 51 (2.1) 67 (1.5) 17 (2.6)

Canada 46 (2.9) 64 (1.9) 17 (3.5)

Spain 32 (2.2) 50 (2.4) 18 (3.2)

Switzerland 53 (1.8) 71 (1.7) 18 (2.5)

New Zealand 47 (2.1) 66 (2.3) 19 (3.1)

Belgium (Fl) 55 (1.7) 75 (1.5) 20 (2.3)

Cyprus 27 (1.7) 48 (1.2) 21 (2.1)

Hong Kong 23 (1.5) 46 (3.2) 22 (3.5)

Korea 28 (1.8) 50 (2.0) 23 (2.7)

Portugal 24 (2.2) 47 (3.0) 23 (3.8)

Singapore 33 (1.7) 58 (2.6) 25 (3.1)

Hungary 17 (1.5) 45 (2.7) 27 (3.1)

United States 37 (1.9) 69 (1.7) 32 (2.6)
60-60 0-30 30

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

SO
U

RC
E:

 IE
A

 T
hi

rd
 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

), 
19

94
-9

5.

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.6

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking classrooms only.
Japan: Question not administered or data not available.

Percent of Students Having a Study Desk, Dictionary, and Computer in the Home
Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Exhibit 1.6
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5.

Latvia (LSS) 11 (1.5) 12 (1.4) 1 (2.2)

Iran, Islamic Rep. 1 (0.3) 3 (0.8) 2 (0.8)

Iceland 68 (3.8) 74 (2.0) 6 (4.4)

Norway 59 (2.1) 66 (1.8) 8 (2.8)

Canada 50 (1.8) 58 (2.3) 8 (2.6)

France 44 (2.5) 52 (2.4) 8 (3.6)

Netherlands 80 (3.2) 88 (1.5) 8 (3.5)

Russian Federation 24 (2.2) 33 (3.1) 8 (4.3)

Slovak Republic 22 (1.8) 32 (2.7) 9 (3.3)

Germany 62 (2.0) 71 (1.6) 9 (2.7)

Lithuania 29 (2.3) 39 (2.2) 10 (3.4)

Romania 4 (0.7) 14 (2.3) 10 (2.4)

Colombia 7 (2.5) 17 (2.6) 10 (3.6)

England 75 (1.9) 86 (1.5) 10 (2.4)

Scotland 68 (2.8) 78 (1.8) 10 (3.5)

Slovenia 36 (2.2) 48 (2.6) 12 (3.6)

Czech Republic 24 (2.1) 38 (2.4) 13 (3.4)

International Avg. 40 (0.4) 54 (0.4) 14 (0.6)

Ireland 59 (2.9) 74 (2.1) 15 (3.8)

Austria 55 (2.6) 70 (2.0) 15 (3.3)

Cyprus 30 (2.1) 47 (1.5) 16 (2.4)

Spain 33 (2.1) 49 (2.6) 17 (3.5)

Switzerland 53 (2.0) 70 (1.6) 18 (2.5)

Sweden 46 (2.0) 65 (2.0) 19 (2.7)

Belgium (Fr) 47 (2.6) 66 (2.3) 19 (3.7)

Belgium (Fl) 54 (1.9) 74 (1.7) 19 (2.5)

Portugal 28 (2.7) 48 (2.7) 20 (4.1)

Australia 56 (2.0) 76 (1.3) 21 (2.3)

Korea 28 (1.9) 50 (2.1) 22 (2.9)

New Zealand 45 (2.1) 67 (2.5) 22 (3.4)

Hong Kong 22 (1.4) 46 (2.7) 24 (3.0)

Singapore 33 (1.9) 58 (2.4) 25 (3.3)

Hungary 20 (1.9) 46 (2.9) 26 (3.7)

United States 36 (2.2) 71 (1.6) 35 (2.8)
60-60 0-30 30

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.7

1 Each country was given the option of asking students if the family owned certain items. Students with at least 50% of the items on the country-specific
list are presented.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
France, Iran, Japan, and Scotland: Question not administered or data not available.

Students’ Report of Possessions in the Home1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science
Exhibit 1.7

Canada 52 (2.2) 50 (1.7) -2 (2.7)

Norway 63 (1.8) 63 (1.7) 1 (2.5)

Slovenia 77 (1.9) 80 (2.0) 4 (2.7)

Hong Kong 48 (1.7) 52 (2.6) 4 (3.1)

Czech Republic 22 (2.0) 29 (2.1) 6 (2.9)

Russian Federation 9 (1.0) 15 (1.6) 7 (1.9)

Slovak Republic 79 (1.8) 86 (1.4) 7 (2.3)

Iceland 34 (3.5) 42 (2.7) 8 (4.4)

England 81 (2.3) 89 (1.8) 9 (2.9)

Lithuania 59 (2.8) 68 (2.0) 9 (3.4)

Belgium (Fr) 82 (2.0) 91 (1.1) 9 (2.3)

Latvia (LSS) 66 (2.5) 76 (2.7) 10 (3.7)

Sweden 54 (3.9) 64 (2.2) 10 (4.4)

New Zealand 67 (1.9) 77 (1.7) 10 (2.5)

Ireland 82 (1.8) 93 (1.1) 10 (2.2)

Korea 73 (1.9) 84 (2.1) 10 (2.9)

International Avg. 58 (0.4) 69 (0.4) 11 (0.6)

Austria 53 (2.2) 64 (2.4) 11 (3.2)

Germany 71 (2.2) 82 (1.4) 11 (2.6)

Australia 58 (1.8) 70 (1.7) 12 (2.5)

Netherlands 59 (2.4) 71 (2.9) 13 (3.7)

Romania 60 (4.1) 74 (3.6) 14 (5.5)

Belgium (Fl) 56 (2.5) 70 (1.5) 14 (2.9)

United States 66 (2.0) 81 (1.0) 15 (2.3)

Switzerland 66 (1.9) 82 (1.3) 15 (2.3)

Cyprus 51 (1.6) 67 (1.8) 16 (2.4)

Spain 57 (2.3) 73 (1.4) 16 (2.7)

Portugal 74 (2.2) 90 (1.6) 17 (2.7)

Hungary 53 (2.3) 71 (1.9) 18 (3.0)

Colombia 51 (4.7) 70 (2.2) 19 (5.2)

Singapore 29 (1.7) 54 (3.4) 25 (3.8) SO
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60-60 0-30 30

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.8

1 Each country was given the option of asking students if the family owned certain items. Students with at least 50% of the items on the country-specific
list are presented.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
France, Iran, Japan, and Scotland: Question not administered or data not available.

Students’ Report of Possessions in the Home1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics
Exhibit 1.8

Canada 53 (1.7) 49 (1.9) -5 (2.6)

Slovenia 77 (2.1) 79 (1.9) 2 (3.0)

Iceland 40 (3.9) 43 (3.1) 3 (5.1)

Hong Kong 48 (1.8) 53 (2.8) 4 (3.3)

Norway 60 (1.9) 64 (1.8) 4 (2.6)

Russian Federation 8 (0.9) 14 (1.3) 6 (1.7)

Czech Republic 23 (2.0) 29 (1.8) 6 (2.8)

Slovak Republic 79 (1.8) 86 (1.5) 7 (2.4)

Sweden 55 (3.0) 63 (2.0) 8 (3.5)

New Zealand 67 (1.9) 76 (1.6) 9 (2.7)

Belgium (Fr) 80 (2.5) 91 (1.5) 10 (2.9)

Germany 72 (2.4) 82 (1.4) 10 (2.7)

Lithuania 58 (2.9) 69 (2.1) 11 (3.5)

England 79 (2.3) 90 (1.5) 11 (2.8)

Ireland 82 (1.8) 93 (1.2) 11 (2.2)

International Avg. 58 (0.5) 70 (0.4) 11 (0.6)

Austria 55 (2.8) 66 (2.3) 12 (3.6)

Australia 57 (1.5) 69 (1.4) 12 (2.0)

Netherlands 59 (2.6) 71 (2.8) 12 (3.8)

Cyprus 53 (2.2) 66 (1.9) 13 (2.8)

Portugal 78 (2.1) 91 (1.5) 13 (2.8)

United States 66 (1.9) 80 (1.1) 14 (1.8)

Belgium (Fl) 54 (3.0) 69 (1.6) 15 (3.4)

Spain 58 (2.2) 73 (1.6) 15 (2.6)

Latvia (LSS) 62 (2.6) 77 (2.3) 15 (3.7)

Korea 70 (2.3) 86 (1.3) 16 (2.7)

Switzerland 66 (1.8) 82 (1.1) 17 (2.1)

Hungary 54 (2.2) 73 (2.1) 19 (3.2)

Romania 58 (4.2) 78 (3.8) 20 (6.3)

Colombia 45 (4.6) 69 (2.3) 24 (5.1)

Singapore 29 (2.1) 55 (3.0) 26 (3.7) SO
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60-60 0-30 30
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Achieving
Third of
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Lowest-
Achieving
Third of
Schools

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.9

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.
England, France, Japan and Scotland: Question not administered or data not available.

Percent of Students Having at Least One Parent Who Finished University
Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Exhibit 1.9
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Norway s 33 (2.4) s 36 (3.1) 3 (3.9)

Iran, Islamic Rep. s 3 (0.9) r 6 (1.3) 3 (1.6)

Hong Kong r 3 (0.6) 12 (2.6) 9 (2.7)

Iceland r 26 (2.1) 36 (5.0) 9 (5.4)

Slovenia 15 (1.7) 26 (2.2) 11 (2.8)

Singapore 2 (0.5) 14 (2.2) 12 (2.2)

Romania r 5 (1.3) r 17 (3.1) 12 (3.4)

Germany s 8 (1.8) r 20 (1.8) 12 (2.6)

Canada r 34 (3.0) 47 (2.9) 13 (4.2)

Netherlands s 9 (1.7) r 22 (3.6) 13 (4.0)

Portugal 3 (0.9) 17 (2.4) 14 (2.6)

Sweden s 28 (2.8) s 42 (2.5) 15 (3.7)

Switzerland r 6 (0.9) 21 (2.2) 15 (2.4)

Czech Republic 16 (1.5) 31 (3.3) 15 (3.6)

Latvia (LSS) s 25 (2.6) r 40 (3.3) 16 (4.2)

Ireland r 12 (1.6) 29 (2.7) 16 (3.1)

Colombia r 10 (1.6) r 26 (3.8) 17 (4.1)

International Avg. 15 (0.3) 32 (0.5) 17 (0.6)

Slovak Republic 14 (1.5) 32 (3.3) 18 (3.7)

Korea 16 (1.4) 34 (3.6) 18 (3.9)

Cyprus s 7 (1.4) s 27 (1.7) 20 (2.2)

Spain r 9 (1.2) 29 (3.4) 20 (3.6)

Austria r 5 (0.9) 26 (2.9) 21 (3.0)

United States 24 (1.5) 46 (2.3) 22 (2.7)

Lithuania s 32 (3.3) s 54 (3.6) 23 (4.9)

New Zealand s 22 (1.9) r 45 (2.7) 23 (3.3)

Russian Federation 23 (2.2) 51 (3.5) 28 (4.1)

Australia r 18 (1.6) 47 (2.6) 29 (3.0)

Belgium (Fl) s 13 (2.8) r 42 (2.8) 29 (4.0)

Hungary r 9 (1.4) r 40 (3.7) 31 (3.9)

Belgium (Fr) s 21 (2.2) r 55 (2.9) 34 (3.7)
60-60 0-30 30
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1.10

Percent of Students Having at Least One Parent Who Finished University
Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students.
England, France, Japan and Scotland: Question not administered or data not available.

Exhibit 1.10
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Iran, Islamic Rep. 3 (0.6) 6 (1.3) 4 (1.5)

Norway 30 (2.1) 37 (3.3) 7 (4.0)

Iceland 29 (2.8) 36 (5.1) 7 (6.0)

Canada 34 (3.6) 41 (2.1) 7 (3.9)

Hong Kong 3 (0.6) 13 (2.5) 10 (2.7)

Romania 5 (1.2) 16 (3.0) 11 (3.1)

Netherlands 11 (2.3) 23 (3.8) 12 (4.4)

Germany 9 (2.1) 22 (1.7) 12 (2.8)

Singapore 2 (0.4) 14 (2.0) 13 (2.0)

Switzerland 6 (1.0) 20 (2.0) 14 (2.2)

Slovenia 13 (1.3) 28 (2.8) 14 (3.0)

Portugal 3 (0.8) 19 (2.4) 15 (2.6)

Ireland 11 (1.5) 28 (2.5) 17 (3.1)

Colombia 10 (2.1) 27 (3.8) 17 (4.3)

Czech Republic 13 (1.3) 31 (3.5) 18 (3.7)

International Avg. 14 (0.3) 32 (0.5) 18 (0.7)

Slovak Republic 14 (1.4) 32 (3.4) 18 (3.8)

Sweden 21 (2.2) 40 (2.6) 20 (3.1)

Spain 9 (1.1) 30 (3.4) 21 (3.7)

Cyprus 5 (1.0) 27 (2.0) 22 (2.2)

Austria 4 (0.8) 27 (2.6) 22 (2.7)

Latvia (LSS) 18 (2.1) 41 (3.0) 23 (3.7)

Korea 13 (1.2) 36 (3.3) 24 (3.5)

Lithuania 29 (3.1) 54 (3.4) 25 (4.7)

New Zealand 20 (1.8) 45 (2.7) 25 (3.5)

United States 23 (1.6) 48 (2.1) 25 (2.7)

Russian Federation 22 (2.0) 48 (4.1) 26 (5.5)

Belgium (Fl) 13 (2.8) 41 (3.3) 28 (4.4)

Australia 18 (1.5) 47 (2.1) 29 (2.5)

Hungary 9 (1.4) 40 (3.7) 31 (4.0)

Belgium (Fr) 17 (1.9) 52 (3.2) 34 (3.8)
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1.11

Percent of Students Who Work One or More Hours at Home
Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students.

Exhibit 1.11

Singapore 61 (2.0) 34 (2.0) -27 (2.9)

Belgium (Fl) 44 (2.0) 24 (1.9) -20 (2.7)

Switzerland 42 (2.0) 23 (1.4) -19 (2.4)

Netherlands 29 (2.8) 13 (1.8) -16 (3.4)

Belgium (Fr) 33 (2.6) 17 (1.4) -16 (3.0)

Cyprus 43 (1.5) 27 (1.3) -16 (2.0)

United States 49 (1.8) 34 (1.6) -15 (2.4)

Hungary 76 (1.7) 61 (1.9) -15 (2.5)

Austria 29 (2.3) 15 (1.4) -14 (2.7)

Iran, Islamic Rep. 70 (2.0) 56 (1.8) -14 (2.7)

Ireland 34 (2.0) 21 (1.8) -13 (2.7)

Romania 61 (3.3) 50 (3.4) -11 (4.7)

Korea 20 (1.6) 9 (1.2) -11 (2.0)

Germany 33 (1.9) 22 (1.4) -11 (2.4)

Slovak Republic 59 (2.3) 49 (3.0) -11 (3.8)

New Zealand 35 (1.9) 24 (1.7) -10 (2.5)

Czech Republic 54 (4.4) 44 (2.6) -10 (5.1)

Australia 34 (1.6) 25 (1.1) -10 (2.0)

Slovenia 61 (2.6) 52 (2.4) -9 (3.5)

International Avg. 42 (0.4) 33 (0.3) -9 (0.5)

Spain 47 (2.1) 38 (1.9) -8 (2.8)

Hong Kong 25 (1.6) 17 (1.6) -8 (2.2)

England 31 (2.6) 24 (2.0) -7 (3.3)

France 30 (1.6) 23 (1.7) -7 (2.3)

Portugal 33 (2.1) 27 (2.0) -6 (2.9)

Lithuania 46 (2.5) 40 (2.1) -5 (3.2)

Latvia (LSS) 62 (2.4) 57 (2.1) -5 (3.1)

Sweden 32 (1.8) 27 (1.9) -5 (2.6)

Canada 38 (1.7) 36 (1.6) -3 (2.4)

Japan 16 (1.0) 14 (0.9) -2 (1.4)

Norway 40 (2.0) 39 (1.7) -1 (2.6)

Russian Federation 58 (2.0) 58 (2.2) 0 (2.9)

Colombia r 70 (2.4) 72 (2.5) 1 (3.4)

Scotland 21 (2.0) 24 (1.9) 3 (2.8)

Iceland 25 (2.4) 29 (3.1) 3 (3.9) SO
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1.12

Percent of Students Who Work One or More Hours at Home
Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students.

Exhibit 1.12

Singapore 62 (2.0) 33 (1.8) -28 (3.1)

Belgium (Fl) 47 (1.9) 24 (1.9) -23 (2.7)

Switzerland 43 (1.9) 23 (1.3) -20 (2.3)

Belgium (Fr) 36 (3.1) 18 (1.4) -18 (3.4)

Netherlands 31 (2.9) 13 (1.9) -18 (3.4)

Romania 61 (3.4) 44 (3.2) -17 (4.9)

Iran, Islamic Rep. 71 (1.9) 54 (1.8) -17 (2.7)

Cyprus 43 (1.8) 26 (1.2) -16 (2.2)

Austria 31 (2.0) 15 (1.5) -16 (2.6)

United States 50 (1.3) 34 (1.7) -16 (2.3)

Hungary 76 (2.1) 61 (1.7) -15 (2.9)

Ireland 34 (1.8) 20 (1.6) -14 (2.6)

Czech Republic 57 (2.9) 44 (2.6) -13 (3.8)

Germany 33 (2.1) 20 (1.2) -13 (2.4)

Australia 35 (1.6) 23 (1.1) -12 (1.8)

Slovak Republic 60 (2.3) 48 (3.1) -12 (3.9)

Latvia (LSS) 67 (2.5) 55 (2.0) -11 (3.3)

New Zealand 36 (2.1) 25 (1.5) -11 (2.6)

Sweden 34 (1.9) 24 (1.3) -11 (2.2)

International Avg. 44 (0.4) 33 (0.3) -11 (0.5)

Slovenia 62 (2.6) 52 (2.5) -10 (3.3)

Lithuania 50 (2.6) 40 (1.8) -10 (3.3)

Korea 19 (1.7) 10 (1.0) -9 (1.9)

Portugal 34 (1.7) 26 (1.9) -8 (2.6)

Hong Kong 25 (1.6) 16 (1.2) -8 (2.1)

Spain 48 (2.0) 40 (1.7) -8 (2.6)

England 31 (2.5) 25 (2.1) -6 (3.3)

France 29 (1.8) 23 (1.6) -5 (2.4)

Iceland 30 (3.1) 27 (3.1) -3 (4.4)

Japan 17 (1.1) 14 (0.8) -3 (1.4)

Canada 38 (2.1) 36 (1.6) -1 (2.6)

Scotland 23 (2.1) 24 (2.1) 0 (3.1)

Colombia r 72 (2.4) 73 (2.1) 0 (3.1)

Russian Federation 60 (2.2) 61 (2.6) 1 (3.0)

Norway 38 (2.1) 41 (1.3) 2 (2.3)
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Home-School Interface

Whereas indicators of resources in the home such as those presented
in the previous section clearly belong in the home-background cate-
gory, there are other, often affective, variables that are jointly influ-
enced by both home and school factors. The home-school interface
category represents this area of interaction between the home and
school. This category includes:

• maternal press for academic success 

• student press for academic success 

• student aspirations for university education

• homework frequency

Maternal Press for Academic Success
Parents serve as the primary educators of their children. They guide
and mold a student’s attitudes and work practices, and they inculcate
values about school and learning. To probe the influence of maternal
press for academic achievement, TIMSS asked eighth-grade students
how important their mother thought it was for them to do well in sci-
ence, mathematics, and language. The percentages of students in the
high- and low-performing schools who reported that their mother
thought it was important to do well in all three areas are shown in
Exhibits 1.13 and 1.14. 

Students’ reports of maternal press were consistently high in both
high- and low-achieving schools, indicating that, almost universally,
students thought their mothers wanted them to do well at school. In
many countries, more than 90% of students reported this in both
groups of schools. Because of the generally high perception of mater-
nal press among students, there was not much scope for differences
between the two school types. The countries with the greatest report-
ed difference in both mathematics and science included France,
Hong Kong, Hungary, and Ireland. Irish students (16% for science
and 14% for mathematics) reported the largest differences. 

Student Press for Academic Success 
Although maternal press may well be influential in the initial forma-
tion of student attitudes, students’ own predilections and their expe-
riences in school play a major role also. As students grow older, their
own internal press for achievement more and more determines the
academic effort they invest and the choices they make. In addition to
maternal academic press, therefore, students were asked how impor-
tant they themselves thought it was to do well in science, mathemat-
ics, and language. Exhibits 1.15 and 1.16 present the percentages of
students in high- and low-achieving schools in each country that
thought it was important to do well in all three areas. 

Chapter 134



As with maternal academic press, students’ reported level of academ-
ic press were generally high in both groups of schools, and for most
countries the differences between them were not statistically signifi-
cant. Only in Hong Kong, Ireland, and Singapore were the differ-
ences between high- and low-achieving schools significant for both
science and mathematics. Although there was a few countries where
maternal and student academic press were fairly effective in discrimi-
nating between high- and low-achieving schools, in general the level
of academic press reported was so high as to leave little scope for dif-
ferences between schools. Within the home-school interface category,
therefore, differences between the top and bottom one-third of
schools are better explained by students’ aspirations and homework
practices than by academic press (see next sections). 

Students’ University Aspirations
Just as students’ attitudes to school are likely to be shaped by a com-

bination of their experience in school and in the home, students’
aspirations for further education also are likely to be influenced by
both home and school factors. Research shows that effective schools
are characterized by high academic expectations for students,4 and
the data in Exhibits 1.17 and 1.18 seem to support this finding.
These exhibits show that in most countries, the majority of eighth-
grade students in the low-achieving schools do not intend to go to
university, while many more in the high-achieving schools have uni-
versity plans. On average across countries, more than half of the stu-
dents in high-achieving schools reported that they are planning to
attend university, compared with less than one third in low-achieving
schools. This difference is even more pronounced in countries such
as Belgium (Flemish and French), Ireland, and Singapore, where the
percentage in the high-achieving schools was more than twice that in
the low-achieving schools. Countries with little or no difference
between the two groups of schools in terms of university aspirations
included Canada, Colombia, Iceland, Iran, and Norway.

It is likely that students’ aspirations for university education are more
directly influenced by tracking and streaming than any other vari-
ables presented in this report, and yet it is noticeable that in several
of the countries where tracking is well established, including Austria,
Germany, the Netherlands, and Switzerland, the percentage of stu-
dents in the high-achieving schools planning to attend university is
relatively low. This may reflect the existence of a more differentiated
tertiary education system in these countries, and in particular a well-
developed system of technical and vocational institutions that attracts
a proportion of the more able students. 

Students’ Homework Practices
The role of homework at the eighth grade varies considerably from
country to country. In more than half of the TIMSS countries, very
high percentages of students in both high- and low-achieving schools
reported doing daily homework in science, mathematics, and other

35Characteristics of High-Achieving and Low-Achieving Schools in Science and Mathematics

4 Purkey, S.C., and Smith, M.S. (1982). “Too Soon to Cheer? Synthesis of Research on Effective Schools,”
Educational Leadership, Dec., 64-69.



subjects, and there was little or no difference between the two school
types. In Singapore, for example, where average student perform-
ance on the TIMSS eighth-grade mathematics and science tests was
among the highest, 87% of students in the low-achieving schools
reported completing homework daily in all three areas. This percent-
age was greater than that reported by students in high-achieving
schools in many of the other TIMSS countries. By way of contrast, the
percentages of students in Japan, also a country with high average
student achievement, that reported doing homework in the three
subjects was lower than in most countries. Consequently, while doing
homework in a range of subjects may be important, the type, efficien-
cy and amount of homework may also be important. Japanese par-
ents frequently provide a specific study area, even when space is limit-
ed in the family home, so that the child may complete homework
with minimal distractions.5

In about one third of the countries, the percentage of students that
reported doing daily homework was significantly less in the low-
achieving schools (see Exhibits 1.19 and 1.20). In these countries,
homework is more characteristic of the high-achieving schools.
Countries with the greatest differences in both mathematics and sci-
ence included Australia, Ireland, Hong Kong, and United States. In
these countries, the difference was at least 20 percentage points in
each subject. 

Chapter 136

5 Stevenson, H. W., and Stigler, J. W. (1992). The Learning Gap: Why Our Schools Are Failing and What We Can
Learn from Japanese and Chinese Education, New York: Summit Books.



37Characteristics of High-Achieving and Low-Achieving Schools in Science and Mathematics

Exhibit 1.13 - 1.20 Overleaf



Chapter 138

1.13

Percent of Students Believing That Their Mother Thinks It Is Important to Do Well
in Science, Mathematics, and Language
Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
Japan: Question not administered or data not available.

Exhibit 1.13

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

Switzerland 68 (2.1) 66 (1.7) -1 (2.7)

Lithuania 75 (1.8) 74 (1.6) -1 (2.4)

Austria 77 (1.5) 77 (2.2) 0 (2.7)

Iran, Islamic Rep. 91 (1.4) 91 (0.9) 0 (1.6)

Russian Federation 91 (0.9) 92 (1.1) 1 (1.4)

Latvia (LSS) 82 (2.3) 83 (1.5) 1 (2.8)

Spain 98 (0.5) 99 (0.3) 1 (0.6)

Romania 85 (2.9) 86 (2.7) 1 (4.0)

Slovenia 78 (1.2) 79 (1.5) 2 (2.0)

Colombia 97 (1.1) 99 (0.4) 2 (1.1)

Singapore 98 (0.5) 99 (0.2) 2 (0.5)

England 94 (0.8) 96 (0.9) 2 (1.2)

Belgium (Fl) 90 (1.8) 93 (0.8) 2 (1.9)

Belgium (Fr) 96 (1.0) 98 (0.4) 2 (1.1)

Sweden 89 (1.0) 92 (0.9) 2 (1.3)

Canada 95 (0.9) 98 (0.3) 3 (1.0)

Germany 67 (2.2) 70 (2.5) 3 (3.4)

Portugal 92 (1.0) 95 (0.8) 3 (1.3)

International Avg. 87 (0.3) 90 (0.2) 3 (0.3)

Slovak Republic 91 (0.9) 94 (0.7) 4 (1.2)

Korea 87 (1.1) 91 (0.9) 4 (1.4)

Scotland 90 (1.3) 94 (0.9) 4 (1.6)

Norway 91 (1.3) 95 (0.7) 4 (1.5)

Australia 91 (0.9) 95 (0.6) 4 (1.1)

Cyprus 84 (1.4) 88 (1.1) 4 (1.8)

Netherlands 89 (1.3) 93 (1.0) 4 (1.6)

New Zealand 91 (1.0) 95 (0.6) 4 (1.2)

United States 93 (0.6) 97 (0.4) 4 (0.7)

Iceland 90 (3.8) 95 (0.8) 5 (3.9)

Czech Republic 88 (2.1) 94 (1.1) 5 (2.3)

Hungary 79 (1.4) 85 (1.2) 6 (1.8)

Hong Kong 79 (1.3) 89 (1.4) 9 (2.0)

France 82 (1.7) 92 (1.0) 10 (2.0)

Ireland 79 (2.3) 95 (0.8) 16 (2.4) SO
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1.14

Percent of Students Believing That Their Mother Thinks It Is Important to Do Well
in Science, Mathematics, and Language
Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses.  Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
Japan: Question not administered or data not available

Exhibit 1.14

Switzerland 69 (1.6) 65 (1.8) -4 (2.4)

Austria 78 (1.7) 75 (2.1) -3 (2.7)

Lithuania 74 (2.1) 75 (1.8) 1 (2.8)

Spain 98 (0.5) 99 (0.2) 1 (0.5)

Romania 85 (3.0) 87 (2.6) 1 (4.5)

Latvia (LSS) 82 (2.2) 84 (1.6) 2 (2.7)

Canada 96 (0.8) 98 (0.3) 2 (0.9)

Singapore 98 (0.5) 99 (0.2) 2 (0.5)

Iran, Islamic Rep. 90 (1.6) 92 (0.9) 2 (1.7)

Belgium (Fl) 90 (1.8) 92 (0.6) 2 (1.8)

Colombia 96 (1.1) 99 (0.3) 2 (1.2)

Slovenia 78 (1.1) 80 (1.5) 2 (1.8)

Russian Federation 90 (1.2) 92 (1.1) 3 (1.8)

Norway 92 (1.2) 95 (0.6) 3 (1.3)

Belgium (Fr) 95 (1.1) 98 (0.4) 3 (1.2)

Slovak Republic 92 (0.8) 95 (0.6) 3 (1.1)

England 94 (1.0) 97 (0.7) 3 (1.4)

Czech Republic 91 (1.6) 94 (1.2) 3 (2.0)

Korea 88 (1.1) 92 (0.9) 4 (1.4)

New Zealand 92 (1.0) 95 (0.4) 4 (1.1)

International Avg. 87 (0.3) 91 (0.2) 4 (0.4)

Netherlands 89 (1.3) 93 (1.2) 4 (1.8)

Germany 65 (2.5) 69 (2.6) 4 (3.6)

Portugal 91 (0.9) 95 (0.8) 4 (1.2)

Sweden 87 (1.1) 92 (1.0) 5 (1.5)

Cyprus 84 (1.7) 89 (1.1) 5 (2.1)

Scotland 90 (1.2) 94 (0.8) 5 (1.5)

Iceland 90 (4.4) 95 (0.8) 5 (4.5)

United States 92 (0.5) 98 (0.3) 6 (0.6)

Australia 88 (0.9) 96 (0.5) 8 (0.9)

Hungary 79 (1.7) 87 (1.2) 8 (2.1)

France 81 (1.8) 92 (1.0) 11 (2.1)

Hong Kong 78 (1.5) 89 (1.1) 11 (2.0)

Ireland 81 (2.3) 95 (1.0) 14 (2.4) S
O

U
R

C
E

: I
E

A
 T

hi
rd

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
S

ci
en

ce
 S

tu
dy

 (
T

IM
S

S
),

 1
99

4-
95

60-60 0-30 30

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons



Chapter 140

1.15

Percent of Students Believing That It Is Important to Do Well in Science,
Mathematics, and Language
Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.

Exhibit 1.15

Germany 71 (2.1) 65 (2.1) -6 (3.0)

Austria 77 (2.4) 73 (2.4) -4 (3.4)

Switzerland 67 (1.9) 63 (2.0) -4 (2.7)

Slovenia 86 (1.5) 83 (1.6) -4 (2.2)

Latvia (LSS) 81 (2.0) 80 (1.7) -2 (2.6)

Iran, Islamic Rep. 95 (0.6) 94 (1.0) -1 (1.2)

United States 94 (0.6) 94 (1.2) -1 (1.3)

Spain 98 (0.5) 98 (0.5) 0 (0.7)

Slovak Republic 83 (1.3) 83 (1.6) 0 (2.0)

Belgium (Fl) 92 (1.2) 92 (1.1) 0 (1.6)

England 95 (1.1) 96 (1.0) 1 (1.5)

Japan 83 (1.1) 84 (1.1) 1 (1.6)

Portugal 94 (0.8) 96 (0.7) 1 (1.1)

Colombia 98 (0.6) 99 (0.2) 1 (0.6)

Lithuania 75 (1.9) 77 (1.7) 2 (2.6)

Russian Federation 90 (1.0) 91 (1.1) 2 (1.5)

International Avg. 86 (0.3) 88 (0.2) 2 (0.4)

New Zealand 88 (1.2) 90 (1.0) 2 (1.5)

Netherlands 92 (1.2) 94 (1.2) 2 (1.6)

Sweden 80 (1.4) 83 (1.4) 3 (2.0)

Hungary 81 (1.5) 84 (1.2) 3 (1.9)

Korea 86 (1.2) 89 (1.2) 3 (1.7)

Singapore 96 (0.7) 99 (0.2) 4 (0.7)

Belgium (Fr) 92 (1.1) 95 (1.0) 4 (1.5)

Romania 75 (4.4) 79 (3.7) 4 (5.7)

Norway 88 (1.4) 92 (1.2) 4 (1.9)

Canada 90 (2.6) 94 (0.6) 4 (2.6)

Cyprus 83 (2.4) 87 (1.4) 4 (2.8)

Czech Republic 84 (2.1) 88 (1.2) 4 (2.4)

Iceland 86 (4.1) 91 (1.3) 5 (4.3)

Australia 85 (1.5) 90 (0.9) 5 (1.8)

Scotland 88 (1.7) 94 (0.9) 6 (1.9)

France 75 (2.8) 85 (1.6) 10 (3.2)

Hong Kong 83 (1.8) 94 (1.2) 11 (2.2)

Ireland 77 (2.4) 91 (1.0) 13 (2.6)
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Achieving
Third of
Schools

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.16

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.

Percent of Students Believing That It Is Important to Do Well in Science,
Mathematics, and Language
Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Exhibit 1.16
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5.

Austria 79 (1.9) 71 (2.5) -8 (3.1)

Switzerland 68 (1.5) 61 (2.1) -7 (2.5)

Germany 70 (2.0) 65 (2.1) -5 (3.0)

Latvia (LSS) 82 (2.0) 79 (1.6) -3 (2.6)

Slovenia 85 (1.8) 82 (1.4) -2 (2.4)

Iran, Islamic Rep. 95 (0.7) 94 (1.0) -1 (1.3)

Spain 98 (0.5) 97 (0.6) -1 (0.8)

Lithuania 77 (2.0) 76 (2.1) -1 (3.0)

Japan 84 (1.2) 84 (1.2) 0 (1.8)

England 96 (0.9) 96 (0.9) 0 (1.3)

Slovak Republic 84 (1.3) 84 (1.6) 0 (2.0)

Canada 92 (2.0) 93 (0.6) 1 (2.2)

Belgium (Fl) 92 (1.1) 93 (0.8) 1 (1.4)

New Zealand 89 (1.3) 91 (0.9) 2 (1.5)

United States 93 (0.7) 95 (1.1) 2 (1.4)

Portugal 94 (0.9) 96 (0.6) 2 (1.1)

Colombia 97 (0.6) 100 (0.2) 2 (0.6)

International Avg. 85 (0.3) 88 (0.2) 3 (0.4)

Czech Republic 86 (1.6) 88 (1.2) 3 (2.0)

Korea 87 (1.1) 90 (1.2) 3 (1.6)

Netherlands 92 (1.2) 95 (1.2) 3 (1.7)

Singapore 96 (0.7) 99 (0.2) 3 (0.7)

Hungary 81 (1.5) 85 (1.3) 3 (1.8)

Russian Federation 88 (1.2) 92 (1.3) 4 (1.8)

Romania 76 (4.5) 80 (3.6) 4 (6.4)

Cyprus 83 (2.4) 87 (1.4) 5 (2.8)

Belgium (Fr) 90 (1.4) 95 (1.0) 5 (1.7)

Norway 89 (1.1) 94 (1.0) 5 (1.5)

Scotland 88 (1.8) 94 (0.8) 6 (1.9)

Iceland 84 (3.4) 91 (1.4) 6 (3.7)

Sweden 77 (1.8) 84 (1.4) 7 (2.3)

Australia 81 (1.5) 91 (0.7) 10 (1.6)

Hong Kong 83 (1.6) 94 (1.1) 11 (2.0)

Ireland 78 (2.6) 90 (1.2) 12 (2.8)

France 73 (2.9) 87 (1.3) 15 (3.2)
60-60 0-30 30
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Difference
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Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.17

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An “s” indicates response data available for 50-69% of students.
England: Question not administered or data not available.

Percent of Students Planning to Attend University
Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Exhibit 1.17
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5.

Iran, Islamic Rep. 40 (3.5) 39 (3.1) -1 (4.7)

Norway 33 (2.1) 36 (2.3) 3 (3.1)

Iceland 38 (2.1) 44 (2.3) 6 (3.1)

Canada 66 (2.8) 74 (1.8) 7 (3.3)

Korea 58 (1.9) 65 (1.8) 8 (2.6)

Sweden 26 (1.6) 35 (2.1) 9 (2.6)

Latvia (LSS) 21 (2.5) 32 (2.9) 11 (3.8)

Colombia 37 (9.9) 48 (4.0) 11 (10.7)

Japan 51 (1.5) 63 (1.8) 12 (2.4)

Germany 3 (0.9) 18 (1.8) 15 (2.0)

Switzerland 3 (0.5) 19 (2.3) 16 (2.4)

United States 54 (2.0) 71 (1.6) 17 (2.5)

Slovenia 31 (2.2) 48 (2.5) 17 (3.3)

Spain 45 (1.5) 63 (2.2) 18 (2.7)

Portugal 37 (2.0) 56 (2.4) 19 (3.1)

Slovak Republic 36 (1.8) 55 (3.0) 19 (3.5)

Romania 16 (2.4) 35 (3.4) 20 (4.2)

Cyprus 24 (2.3) 44 (2.7) 20 (3.5)

International Avg. 30 (0.5) 51 (0.5) 21 (0.7)

Scotland 22 (1.7) 44 (2.2) 21 (2.8)

Lithuania 21 (2.2) 43 (3.1) 22 (3.8)

Russian Federation 41 (3.0) 64 (3.9) 23 (4.9)

Australia 38 (2.8) 64 (2.2) 26 (3.6)

Netherlands 6 (1.4) 34 (4.0) 28 (4.2)

Czech Republic 19 (2.5) 47 (4.1) 29 (4.8)

New Zealand 31 (1.9) 60 (2.0) 29 (2.7)

France 30 (2.4) 61 (2.3) 30 (3.3)

Austria 9 (1.2) 41 (3.5) 32 (3.7)

Hong Kong 39 (3.2) 71 (2.0) 33 (3.7)

Hungary 20 (2.4) 54 (3.2) 34 (4.0)

Ireland 25 (3.0) 61 (2.4) 37 (3.8)

Belgium (Fr) 40 (2.7) 80 (2.1) 40 (3.4)

Singapore 22 (1.5) 65 (2.9) 43 (3.3)

Belgium (Fl) 14 (2.9) 60 (2.6) 45 (3.9)
60-60 0-30 30
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Difference
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1.18

Percent of Students Planning to Attend University
Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Exhibit 1.18

Iran, Islamic Rep. 45 (3.2) 42 (2.9) -3 (4.4)

Canada 66 (2.3) 71 (1.7) 5 (2.6)

Iceland 38 (2.2) 44 (2.8) 6 (3.6)

Norway 32 (1.9) 39 (2.5) 7 (3.1)

Korea 57 (1.8) 68 (1.7) 11 (2.5)

Colombia 37 (10.2) 48 (4.1) 11 (10.9)

Japan 51 (2.1) 64 (1.7) 12 (2.8)

Germany 4 (1.1) 20 (1.9) 16 (2.2)

Switzerland 3 (0.4) 19 (2.6) 16 (2.7)

Latvia (LSS) 15 (1.9) 33 (2.8) 18 (3.6)

Sweden 18 (1.5) 37 (2.0) 19 (2.1)

Spain 45 (1.7) 65 (2.2) 20 (2.9)

Slovenia 31 (2.1) 51 (2.5) 20 (3.3)

Russian Federation 39 (2.4) 59 (6.6) 21 (6.9)

Scotland 23 (2.1) 45 (2.1) 22 (2.9)

Cyprus 24 (3.2) 46 (2.5) 23 (4.2)

United States 51 (2.0) 75 (1.8) 23 (2.8)

Lithuania 20 (2.4) 44 (3.2) 24 (4.0)

International Avg. 28 (0.5) 53 (0.5) 24 (0.7)

Romania 11 (2.1) 36 (3.4) 25 (3.9)

Slovak Republic 33 (1.7) 59 (2.9) 26 (3.4)

Netherlands 6 (1.4) 34 (4.4) 27 (4.6)

Portugal 33 (2.2) 61 (2.6) 28 (3.6)

New Zealand 32 (1.9) 60 (2.0) 28 (2.8)

France 30 (2.4) 63 (2.6) 33 (3.7)

Hong Kong 37 (3.2) 72 (1.8) 36 (3.9)

Austria 8 (1.2) 44 (2.6) 36 (2.8)

Czech Republic 14 (2.2) 51 (3.6) 37 (4.1)

Hungary 20 (2.6) 57 (3.3) 37 (4.0)

Ireland 24 (3.0) 62 (2.5) 39 (3.8)

Australia 26 (1.4) 67 (1.7) 41 (2.1)

Singapore 23 (1.5) 64 (2.9) 42 (3.5)

Belgium (Fr) 34 (3.9) 79 (2.2) 45 (4.8)

Belgium (Fl) 10 (2.1) 61 (2.5) 50 (3.3)
60-60 0-30 30
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Difference
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Schools
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5.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An “s” indicates response data available for 50-69% of students.
England: Question not administered or data not available.
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1.19

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students.
England: Question not administered or data not available.

Percent of Students Daily Doing Homework in Science, Mathematics, and
Other Subjects
Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Schools

Exhibit 1.19

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

Slovenia 87 (1.5) 85 (1.5) -3 (2.2)

Belgium (Fl) 89 (1.5) 88 (1.9) -1 (2.4)

Korea 64 (2.2) 65 (2.6) 0 (3.4)

Iran, Islamic Rep. 95 (0.8) 95 (1.1) 0 (1.4)

Latvia (LSS) 79 (2.4) 79 (2.2) 1 (3.2)

Slovak Republic 81 (1.8) 84 (1.5) 3 (2.4)

Lithuania 80 (2.2) 83 (1.6) 3 (2.7)

Switzerland 86 (1.5) 90 (1.2) 4 (1.9)

Sweden 79 (1.7) 84 (1.3) 5 (2.1)

Spain 89 (1.3) 94 (0.9) 5 (1.6)

Cyprus 72 (1.4) 77 (1.5) 6 (2.1)

Norway 83 (1.8) 89 (1.3) 6 (2.3)

Colombia 86 (2.0) 92 (1.4) 6 (2.4)

Portugal 86 (1.5) 92 (0.9) 6 (1.8)

Austria 67 (2.5) 74 (3.4) 7 (4.2)

Russian Federation 81 (1.4) 89 (1.5) 7 (2.0)

Singapore 87 (1.2) 95 (0.5) 8 (1.4)

Netherlands 86 (2.5) 94 (1.0) 8 (2.7)

Canada 66 (5.6) 74 (1.6) 9 (5.8)

Czech Republic 66 (2.8) 75 (2.5) 9 (3.7)

Hungary 83 (1.7) 93 (0.9) 9 (2.0)

Japan 68 (2.3) 77 (2.0) 10 (3.1)

International Avg. 75 (0.4) 85 (0.3) 10 (0.5)

Romania 70 (2.7) 82 (2.4) 12 (3.6)

Belgium (Fr) 80 (2.0) 94 (0.9) 14 (2.2)

Germany 67 (2.4) 85 (1.4) 18 (2.8)

France 69 (2.0) 87 (1.4) 18 (2.4)

New Zealand 66 (2.3) 85 (1.6) 18 (2.8)

Iceland 69 (5.8) 87 (2.2) 19 (6.2)

United States 59 (2.7) 79 (1.8) 20 (3.2)

Scotland 56 (2.9) 76 (2.4) 20 (3.7)

Hong Kong 58 (3.0) 81 (2.0) 23 (3.6)

Australia 58 (2.9) 85 (1.3) 27 (3.1)

Ireland 57 (3.5) 90 (1.4) 33 (3.8) SO
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1.20

Percent of Students Daily Doing Homework in Science, Mathematics, and
Other Subjects
Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Exhibit 1.20
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Slovenia 88 (1.6) 84 (1.5) -4 (2.0)

Belgium (Fl) 88 (1.3) 88 (1.8) 0 (2.2)

Slovak Republic 82 (1.8) 83 (1.9) 0 (2.6)

Latvia (LSS) 80 (2.5) 80 (2.3) 0 (3.4)

Switzerland 85 (1.4) 87 (1.3) 2 (2.0)

Korea 64 (2.7) 67 (1.6) 2 (3.0)

Iran, Islamic Rep. 94 (0.7) 97 (0.7) 3 (1.0)

Spain 90 (1.3) 94 (0.9) 4 (1.5)

Colombia 89 (1.9) 93 (1.2) 4 (2.5)

Lithuania 80 (2.5) 84 (1.6) 4 (3.0)

Austria 66 (2.3) 71 (2.9) 5 (3.7)

Cyprus 73 (1.7) 78 (1.5) 5 (2.3)

Czech Republic 67 (2.1) 73 (3.6) 6 (4.2)

Portugal 86 (1.6) 92 (1.0) 6 (1.9)

Norway 83 (1.6) 89 (1.3) 6 (2.1)

Canada 66 (3.9) 73 (2.1) 6 (4.6)

Netherlands 86 (2.6) 93 (1.2) 7 (2.8)

Singapore 87 (1.4) 95 (0.6) 8 (1.5)

Japan 69 (2.3) 78 (2.0) 9 (3.4)

Sweden 76 (2.0) 85 (1.5) 9 (2.2)

Hungary 82 (1.9) 92 (1.0) 10 (2.1)

Russian Federation 79 (1.1) 89 (1.0) 10 (1.3)

International Avg. 74 (0.4) 85 (0.3) 10 (0.5)

Romania 69 (2.9) 82 (3.1) 14 (4.7)

Scotland 60 (3.1) 75 (2.5) 16 (4.0)

France 67 (1.9) 86 (1.4) 19 (2.3)

New Zealand 65 (2.4) 85 (1.6) 20 (3.0)

Belgium (Fr) 75 (2.8) 95 (0.7) 20 (2.9)

Germany 64 (2.5) 85 (1.3) 20 (2.8)

United States 57 (2.3) 79 (2.0) 22 (3.8)

Iceland 65 (5.0) 87 (2.2) 23 (5.3)

Hong Kong 57 (3.2) 80 (2.6) 23 (4.2)

Ireland 59 (3.7) 90 (1.4) 31 (4.0)

Australia 51 (2.4) 83 (1.4) 31 (2.5)
60-60 0-30 30

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students.
England: Question not administered or data not available.

r

r

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons



School Location and Size

The school location and size category includes factors that operate at
the school level. These are:

• school location

• size of school 

• size of class

School Location 
At one time, it was accepted that schools located in urban areas,
because of their proximity to educational and cultural resources such as
libraries and museums, had advantages over those situated in more
remote locations. However, with the onset of urban decay in some
industrialized countries and the migration of middle-class families to
the suburbs, the reputation of urban schools suffered, and often the
schools with the best reputation were found in suburban areas. The
TIMSS countries vary a great deal in level of urbanization and in the
distribution of schools between urban and rural areas, and so the rela-
tionship between student achievement and the urbanicity of the school
can be expected to vary also.

Principals were asked to indicate the type of community in which the
school was located: an isolated area, a village or rural area, the outskirts
of a town or city, or close to the center of a town or city. For the pur-
pose of this analysis, the third and fourth categories were combined,
and schools in these categories were considered to be in urban areas.
Exhibits 1.21 and 1.22 show the percentages of students in high- and
low-achieving schools that were located in such an urban area.
Although in several countries greater percentages of students in low-
achieving schools were located in urban areas, which supports the idea
that urban schools are often disadvantaged, only for Scotland in science
was the difference statistically significant.6 In contrast, in seven coun-
tries, Austria, Cyprus, Hungary, Iran, Korea (mathematics only), and
the Russian Federation, significantly greater percentages of students in
the high-achieving schools were in schools located in urban areas. Of
these countries, both Iran and the Russian Federation have large tracts
of remote areas, and the difference between urban and rural can be
very marked. 

School Size
Since size is a school characteristic that is directly related to the cost of
educational provision, and one that may readily be manipulated by poli-
cy makers, it has received a great deal of attention over the years. On
one hand, schools must be large enough so that the necessary invest-
ment in libraries, laboratories, gymnasia, and the like is economically
sound, but on the other hand, schools should not be so large that they

Chapter 146

6 School-related variables such as location and size are based on much smaller sample sizes than student-
related variables, and so differences in percentages that would be significant in student samples often are
not for school variables.



are organizationally cumbersome, or that students feel isolated. To
provide an opportunity to study how school size and student achieve-
ment are related in TIMSS, school principals were asked to report
the number of boys and girls attending their school. Exhibits 1.23
and 1.24 present the percentages of students in the high- and low-
achieving schools that were in large schools. Because school size
varies greatly from country to country (in TIMSS, average school size
for eighth-grade students ranged from about 180 students in Norway
to over 1200 in Singapore), for this report the size of a school was
defined in relation to the average school size in each country. Large
schools were those with student enrollment greater than the average
for the country. 

It is noteworthy that in Exhibits 1.23 and 1.24, there seems to be a
general tendency for greater percentages of students in high-achiev-
ing schools to be in the larger schools in each country, although the
difference is statistically significant in less than one third of the
schools. Countries where school size differentiates most between
high- and low-achieving schools include Austria, Germany, Iran,
Korea (mathematics only), and Singapore. These schools span almost
the full range of school sizes, from 291 in Iran to 1226 in Singapore.

Class Size
Few school characteristics have received as much attention from the
research community as class size. Research syntheses based on rigor-
ous experimental work7 confirm the commonsense view that students
should do better in small classes, although the results from large-
scale surveys often paint a different picture. For example, the TIMSS
data for Korea show that high average achievement in mathematics
and science is possible in countries where large classes are the norm.
TIMSS also shows that in many countries, average achievement is
higher among students in larger classes. This finding may owe less to
any possible superiority of large classes for instruction and more to
the practice among schools of using smaller classes for weaker stu-
dents or for remedial classes, but whatever the reason, the relation-
ship seems to be widespread.

Exhibits 1.25 and 1.26 present the percentages of students in the
high- and low-achieving schools that are in large classes. Again,
because of the wide range of average class sizes across countries
(from 15 in Iceland and Lithuania to 46 in Korea), large classes were
defined as those above the average in each country. On average, 79
percent of students in high-achieving schools were in larger science
classes, compared with 61 percent in low-achieving schools, a differ-
ence of 17 percentage points. In mathematics classes, the percent-
ages in high- and low-achieving schools were 80 and 59, respectively,
a difference of 21 percentage points. Significantly greater percent-
ages of students in the high-achieving schools were in larger than
average mathematics classes in nine countries, and in larger science

47Characteristics of High-Achieving and Low-Achieving Schools in Science and Mathematics

7 Glass, G.V. and Smith, M.L. (1978). Meta-analysis of Research on the Relationship of Class-size and Achievement,
Far West Laboratory for Educational Research and Development, San Francisco, CA.



classes in four countries. In Belgium (French), Belgium (Flemish),
the Netherlands, and Hong Kong, at least 80% of the students in the
high-achieving schools were in larger than average classes, while 50%
or less of the students in the low-achieving schools were in large class-
es. In Lithuania and Korea, all students in the high-achieving schools
were in mathematics classes that were larger than average. 

Chapter 148
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Exhibit 1.21 - 1.26 Overleaf



Chapter 150

1.21

1 Urban area includes outskirts and areas close to the center of a town/city.
* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An “s” indicates response data available for 50-69% of students.

Percent of Students in Schools Located in Urban Areas1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science
Exhibit 1.21
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Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Country

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

Scotland 100 (0.0) 71 (8.2) -29 (8.2)

United States 83 (6.2) 73 (6.1) -11 (8.7)

Norway 46 (8.1) 37 (7.1) -9 (10.8)

England 92 (4.5) 88 (7.5) -4 (8.7)

New Zealand 86 (4.6) 83 (5.4) -3 (7.1)

Netherlands 63 (14.3) 60 (9.0) -3 (16.9)

Canada 86 (4.4) 84 (4.0) -3 (5.9)

Singapore 100 (0.0) 100 (0.0) 0 (0.0)

France 68 (8.4) 69 (7.6) 1 (11.4)

Germany 80 (7.4) 83 (6.6) 3 (9.9)

Sweden 85 (6.4) 89 (5.5) 4 (8.5)

Belgium (Fl) 66 (9.0) 71 (6.8) 4 (11.3)

Romania 63 (6.3) 68 (6.2) 5 (8.9)

Ireland 74 (7.0) 79 (6.7) 5 (9.7)

Australia 83 (5.9) 89 (5.8) 6 (8.3)

Switzerland 57 (6.5) 63 (7.2) 6 (9.7)

Portugal 86 (5.3) 93 (4.1) 7 (6.7)

Hong Kong 93 (1.1) 100 (0.0) 7 (1.1)

Czech Republic 82 (5.6) 91 (4.0) 9 (6.9)

Belgium (Fr) 71 (9.9) 80 (7.6) 9 (12.5)

International Avg. 70 (1.2) 80 (1.0) 10 (1.5)

Iceland 79 (4.4) 90 (2.0) 11 (4.8)

Japan 75 (5.6) 86 (4.2) 11 (7.0)

Slovak Republic 62 (6.2) 74 (7.7) 12 (9.9)

Lithuania 63 (7.0) 77 (6.2) 13 (9.3)

Korea 73 (5.4) 89 (6.0) 16 (8.0)

Latvia (LSS) 43 (7.0) 60 (7.4) 17 (10.2)

Slovenia 60 (7.7) 79 (5.7) 18 (9.6)

Spain 46 (8.1) 66 (7.7) 21 (11.2)

Colombia 66 (8.4) 92 (4.2) 27 (9.4)

Russian Federation 62 (5.8) 89 (3.4) 28 (6.7)

Cyprus 60 (0.8) 97 (0.1) 37 (0.8)

Iran, Islamic Rep. 50 (8.4) 88 (5.0) 38 (9.8)

Austria 44 (6.9) 86 (5.4) 42 (8.7)

Hungary 43 (5.6) 90 (4.3) 47 (7.1)
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1.22

Percent of Students in Schools Located in Urban Areas1

Schools with the Lowest and Highest Achievement - Eighth Grade* - Mathematics
Exhibit 1.22

Scotland 97 (3.4) 73 (8.2) -24 (8.8)

France 73 (8.1) 58 (9.5) -15 (12.9)

England 93 (4.9) 81 (7.7) -12 (9.2)

Norway 49 (7.5) 37 (7.3) -11 (10.6)

Canada 88 (3.2) 77 (4.9) -11 (5.9)

United States 81 (6.1) 76 (5.2) -6 (8.3)

Netherlands 63 (15.1) 63 (9.2) 0 (17.8)

Singapore 100 (0.0) 100 (0.0) 0 (0.0)

Belgium (Fl) 68 (8.2) 71 (6.4) 3 (9.9)

Czech Republic 84 (5.7) 87 (5.2) 3 (8.3)

Portugal 86 (5.1) 91 (4.5) 5 (6.8)

Germany 77 (7.8) 82 (7.0) 5 (10.5)

Switzerland 61 (7.1) 66 (6.1) 5 (9.3)

Belgium (Fr) 73 (10.8) 79 (6.4) 6 (12.2)

Hong Kong 93 (1.1) 100 (0.0) 7 (1.1)

Sweden 77 (5.8) 87 (4.8) 9 (6.6)

New Zealand 79 (5.2) 89 (4.6) 10 (7.5)

Ireland 73 (7.4) 85 (6.0) 11 (10.1)

Australia 76 (6.2) 87 (5.0) 11 (6.8)

International Avg. 69 (1.2) 81 (1.0) 12 (1.6)

Iceland 79 (4.9) 91 (2.0) 13 (5.7)

Colombia 72 (7.6) 86 (5.5) 14 (9.9)

Slovak Republic 63 (6.5) 78 (7.0) 16 (10.3)

Japan 73 (6.0) 89 (3.6) 17 (6.7)

Lithuania 58 (6.4) 80 (5.7) 22 (9.1)

Romania 57 (6.4) 81 (5.0) 24 (8.6)

Spain 44 (8.0) 70 (7.2) 26 (10.6)

Latvia (LSS) 34 (7.1) 60 (6.7) 26 (9.9)

Slovenia 51 (7.8) 82 (6.8) 31 (12.1)

Cyprus 65 (5.2) 96 (3.1) 31 (6.1)

Austria 54 (7.1) 87 (2.6) 32 (7.6)

Hungary 50 (5.7) 83 (5.4) 33 (9.4)

Russian Federation 55 (6.5) 89 (3.8) 34 (7.4)

Korea 55 (7.1) 100 (0.0) 45 (7.1)

Iran, Islamic Rep. 42 (7.6) 93 (4.6) 51 (9.2)

Difference
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60-60 0-30 30

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference
Between

Highest and
Lowest
Schools

Highest-
Achieving
Third of
Schools

Lowest-
Achieving
Third of
Schools

1 Urban area includes outskirts and areas close to the center of a town/city.
* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An “s” indicates response data available for 50-69% of students.
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1.23

1 The percent of students in schools whose total enrollment is greater than the mean of the country’s school enrollment for all participating schools.
* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.

Percent of Students in Schools with Enrollment Greater Than the Country Mean1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Switzerland 291 48 (7.4) 41 (5.3) -7 (9.1)

Sweden 276 88 (5.5) 85 (5.7) -3 (7.9)

United States 498 71 (7.6) 68 (6.8) -2 (10.2)

New Zealand 361 95 (2.7) 95 (2.1) 0 (3.4)

Canada 401 61 (8.5) 62 (5.5) 1 (10.1)

Portugal 915 65 (7.9) 68 (6.8) 3 (10.4)

Norway 151 78 (6.4) 81 (6.2) 4 (8.9)

England 639 69 (7.6) 73 (8.4) 4 (11.3)

France 471 60 (5.9) 67 (7.8) 7 (9.8)

Slovenia 487 62 (7.3) 71 (7.9) 9 (10.7)

Czech Republic 464 56 (10.2) 66 (6.9) 9 (12.3)

Romania 393 59 (6.1) 69 (6.0) 10 (8.6)

Iceland 249 73 (5.2) 86 (2.7) 13 (5.8)

Japan 461 65 (4.9) 79 (5.0) 13 (7.1)

Scotland 733 62 (6.9) 77 (6.6) 15 (9.6)

Spain 413 55 (6.4) 71 (6.3) 16 (9.0)

Ireland 454 51 (11.1) 67 (8.1) 16 (13.8)

Latvia (LSS) 286 58 (7.7) 75 (6.3) 17 (10.0)

Slovak Republic 435 58 (5.9) 75 (5.7) 17 (8.2)

Australia 686 63 (7.6) 80 (6.9) 18 (10.3)

Russian Federation 663 61 (6.3) 79 (6.9) 18 (9.3)

International Avg. 493 58 (1.3) 77 (1.1) 19 (1.7)

Cyprus 521 56 (0.8) 75 (0.6) 19 (1.1)

Lithuania 335 64 (6.6) 90 (4.8) 26 (8.1)

Korea 964 63 (6.7) 89 (6.5) 26 (9.4)

Belgium (Fl) 464 43 (8.1) 74 (6.7) 31 (10.6)

Belgium (Fr) 525 42 (10.9) 73 (8.4) 31 (13.7)

Hungary 368 53 (6.4) 85 (5.1) 32 (8.1)

Netherlands 774 53 (14.3) 85 (6.6) 33 (15.7)

Colombia 541 44 (10.7) 79 (6.5) 35 (12.5)

Hong Kong 1056 55 (10.4) 91 (5.7) 36 (11.9)

Iran, Islamic Rep. 291 40 (7.4) 80 (5.9) 40 (9.4)

Singapore 1226 37 (7.6) 83 (4.7) 47 (8.9)

Austria 288 34 (7.9) 87 (7.7) 53 (11.1)

Germany 514 26 (10.0) 80 (5.5) 54 (11.4)
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Exhibit 1.23

Country
Lowest-Achieving

Schools
Highest-Achieving

Schools

DifferenceLowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools
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1.24

Country Mean

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference

Percent of Students in Schools with Enrollment Greater Than the Country Mean1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Switzerland 291 49 (8.1) 47 (5.2) -2 (9.8)

Norway 151 77 (4.6) 77 (6.2) 0 (8.0)

United States 498 70 (6.6) 72 (6.4) 2 (9.2)

England 639 71 (7.6) 74 (7.1) 3 (10.5)

Portugal 915 64 (8.0) 70 (7.9) 6 (11.6)

Japan 461 67 (6.5) 74 (4.9) 7 (9.5)

New Zealand 361 90 (4.3) 98 (2.1) 8 (4.8)

Spain 413 60 (5.8) 68 (4.8) 8 (7.9)

Sweden 276 81 (5.9) 89 (4.3) 8 (6.3)

France 471 57 (6.5) 66 (7.2) 9 (10.4)

Slovenia 487 55 (7.3) 65 (7.9) 10 (11.8)

Czech Republic 464 55 (8.8) 66 (6.4) 11 (11.8)

Cyprus 521 57 (5.7) 68 (6.0) 11 (9.4)

Ireland 454 51 (10.6) 65 (8.1) 14 (14.3)

Slovak Republic 435 60 (5.9) 76 (4.6) 15 (8.3)

Scotland 733 57 (8.4) 74 (5.9) 16 (11.2)

Australia 686 63 (7.1) 80 (5.0) 17 (8.2)
International Avg. 493 54 (1.4) 78 (1.0) 24 (1.7)

Canada 401 55 (6.6) 81 (3.6) 26 (7.6)

Romania 393 53 (5.9) 79 (5.1) 26 (9.0)

Russian Federation 663 56 (6.1) 82 (4.9) 27 (8.5)

Belgium (Fl) 464 44 (8.0) 72 (6.3) 28 (10.3)

Iceland 249 54 (10.1) 82 (6.5) 28 (13.8)

Hungary 368 54 (5.7) 87 (4.8) 33 (7.9)

Latvia (LSS) 286 41 (8.5) 77 (5.6) 36 (10.2)

Colombia 541 45 (10.2) 82 (6.8) 37 (12.2)

Belgium (Fr) 525 38 (11.2) 76 (7.4) 38 (13.6)

Lithuania 335 51 (6.2) 90 (4.8) 39 (8.5)

Hong Kong 1056 53 (10.6) 93 (5.3) 40 (11.5)

Netherlands 774 46 (14.6) 87 (6.7) 41 (16.1)

Singapore 1226 39 (7.7) 84 (4.4) 45 (9.1)

Iran, Islamic Rep. 291 35 (6.5) 81 (6.0) 46 (9.3)

Korea 964 45 (8.0) 98 (2.0) 53 (8.2)

Germany 514 25 (9.9) 89 (3.7) 64 (10.6)

Austria 288 25 (7.3) 98 (1.5) 73 (7.4) SO
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Exhibit 1.24

1 The percent of students in schools whose total enrollment is greater than the mean of the country’s school enrollment for all participating schools.
* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.
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1.25

1 The percent of students in classes whose size is greater than the mean of the country's class size for all participating schools.
* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.
England and Hungary: Question not administered or data not available.

Percent of Students in Schools with Average Class Sizes Greater Than the
Country Mean1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Exhibit 1.25

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference

Country Mean

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Singapore 36 72 (6.4) 66 (7.4) -6 (9.8)

United States 24 68 (5.4) 64 (6.9) -3 (8.7)

Romania 19 77 (5.1) 77 (5.3) -1 (7.3)

Scotland 24 79 (7.3) 80 (6.7) 1 (9.9)

Norway 19 82 (5.1) 84 (5.8) 2 (7.7)

Latvia (LSS) 16 72 (6.3) 77 (5.6) 5 (8.4)

Switzerland 17 79 (5.4) 85 (4.2) 7 (6.8)

Portugal 25 68 (7.1) 75 (6.4) 7 (9.5)

Iceland 15 82 (4.5) 91 (1.9) 9 (4.9)

Cyprus 30 66 (1.2) 75 (1.1) 9 (1.6)

Canada 25 64 (8.9) 74 (5.9) 10 (10.7)

New Zealand 25 63 (7.1) 75 (6.1) 11 (9.4)

Slovenia 22 71 (7.2) 83 (6.5) 12 (9.7)

Iran, Islamic Rep. 31 63 (7.4) 75 (6.9) 13 (10.1)

Korea 46 78 (4.4) 91 (5.8) 13 (7.3)

France 25 49 (6.9) 63 (8.1) 14 (10.6)

Russian Federation 22 65 (6.9) 81 (5.3) 16 (8.7)

Slovak Republic 24 61 (6.4) 78 (6.9) 17 (9.5)

International Avg. 26 61 (1.4) 79 (1.1) 17 (1.8)

Sweden 24 63 (9.0) 82 (5.0) 19 (10.3)

Lithuania 15 76 (5.6) 96 (2.9) 20 (6.4)

Austria 24 42 (9.9) 64 (10.7) 22 (14.6)

Spain 27 50 (7.3) 73 (6.7) 23 (9.9)

Germany 24 59 (9.7) 83 (7.1) 24 (12.0)

Australia 26 49 (7.5) 74 (7.6) 25 (10.7)

Czech Republic 25 39 (10.8) 66 (8.3) 27 (13.6)

Japan 35 54 (7.7) 81 (4.7) 27 (9.0)

Colombia 33 56 (14.1) 86 (7.8) 29 (16.1)

Ireland 26 38 (8.3) 71 (7.1) 33 (10.9)

Hong Kong 40 50 (10.7) 90 (6.9) 40 (12.7)

Netherlands 25 49 (10.2) 90 (6.7) 41 (12.2)

Belgium (Fl) 18 39 (9.0) 86 (5.4) 47 (10.5)

Belgium (Fr) 19 42 (8.9) 90 (5.5) 48 (10.5) SO
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1.26

Percent of Students in Schools with Average Class Sizes Greater Than the
Country Mean1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference

Country Mean

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Exhibit 1.26

United States 24 73 (4.3) 65 (5.4) -7 (6.6)

Singapore 36 66 (7.4) 61 (7.8) -6 (10.7)

Slovak Republic 24 63 (6.2) 67 (7.2) 4 (9.8)

Scotland 24 83 (6.3) 87 (4.9) 4 (7.9)

Romania 19 78 (5.3) 82 (5.4) 4 (8.8)

Portugal 25 68 (7.1) 74 (7.4) 5 (10.2)

France 25 53 (6.7) 61 (7.7) 8 (10.2)

Switzerland 17 73 (5.6) 83 (5.1) 10 (7.6)

Cyprus 30 68 (5.8) 78 (2.4) 10 (6.7)

Norway 19 76 (5.1) 87 (5.3) 10 (7.6)

Sweden 24 65 (7.0) 76 (5.2) 11 (7.6)

Iceland 15 80 (4.1) 91 (2.1) 11 (5.2)

Latvia (LSS) 16 70 (7.2) 82 (4.6) 12 (8.9)

Austria 24 47 (12.9) 60 (10.5) 13 (16.6)

Slovenia 22 58 (7.9) 77 (7.6) 19 (11.3)

Russian Federation 22 64 (6.8) 83 (4.7) 19 (7.8)

International Avg. 26 59 (1.4) 80 (1.0) 21 (1.8)

Japan 35 59 (7.5) 81 (4.3) 22 (8.9)

Iran, Islamic Rep. 31 60 (7.3) 82 (5.3) 22 (8.9)

New Zealand 25 53 (7.4) 76 (6.2) 23 (10.7)

Germany 24 58 (9.6) 82 (7.0) 24 (11.9)

Australia 26 52 (6.9) 79 (5.5) 27 (7.9)

Canada 25 54 (8.0) 82 (3.3) 28 (8.5)

Colombia 33 54 (13.4) 84 (7.3) 30 (15.3)

Spain 27 44 (7.8) 77 (6.0) 33 (10.4)

Ireland 26 38 (8.2) 70 (6.7) 33 (11.2)

Lithuania 15 66 (5.5) 100 (0.0) 34 (5.5)

Czech Republic 25 32 (8.3) 69 (7.4) 36 (11.2)

Korea 46 63 (7.3) 100 (0.0) 37 (7.3)

Belgium (Fr) 19 39 (9.3) 81 (8.1) 42 (12.1)

Netherlands 25 47 (11.0) 89 (6.5) 42 (12.9)

Belgium (Fl) 18 38 (8.3) 86 (5.1) 49 (9.9)

Hong Kong 40 44 (10.9) 96 (3.9) 51 (10.9) SO
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1 The percent of students in classes whose size is greater than the mean of the country's class size for all participating schools.
* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.
England and Hungary: Question not administered or data not available.
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School Social Climate

The school-climate literature is concerned with the psychological
context in which school behavior is embedded. School climate is con-
sidered to be a relatively enduring quality of the school that is experi-
enced by the teachers and students, influences their behavior, and
can be described in terms of the shared values of the school commu-
nity.8 School climate has many aspects, but there is broad agreement
that a positive school climate embodies respect for the individual stu-
dent and a safe and orderly learning environment. School social cli-
mate, as used in this study, focuses on these factors. Research indi-
cates that the safe and orderly learning environment of an effective
school has a positive effect on the behavior and academic perform-
ance of students.9 When a school is forced to focus on keeping order,
it often fails not only to achieve that goal, but also the more funda-
mental goal of academic achievement.10

The school-social-climate category here consists of two indicators:

• serious student misbehavior

• administrative violations

Serious Student Misbehavior.
Principals were asked to indicate the frequency of inappropriate stu-
dent behavior that was directed at either another person or the prop-
erty of others. Such behavior included classroom disturbance, cheat-
ing, profanity, vandalism, theft, intimidation or verbal abuse of other
students, and physical injury to other students. TIMSS combined
these into a single indicator of how often school principals reported
having to deal with serious student misbehavior. The percentages of
students in schools where such misconduct was reported often are
shown in Exhibits 1.27 and 1.28. Although on average more princi-
pals in the lowest-achieving schools reported dealing often with seri-
ous student misbehavior, the difference was not statistically significant
in most countries. For science achievement, the problem of serious
student misconduct was reported more frequently in the lower-
achieving schools in Canada, Cyprus, and Hong Kong, and for math-
ematics, in Hong Kong and Singapore. 

Administrative Violations 
Frequent less serious student misbehavior can also be indicative of a
school learning environment that is less than orderly and in which
high levels of student achievement may be difficult to sustain. To
examine this issue, four violations – arriving late for school, absen-
teeism, skipping class, and violating the school dress code – were col-
lected into a single index. This index has been labeled “administra-
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8 Owens, R. G. (1991). Organizational Behavior in Education, Fourth Ed., New Jersey: Prentice-Hall.

9 Witcher, A. E. (1993). “Assessing School Climate: An Important Step for Enhancing School Quality”.
NASSP Bulletin, Vol. 77, No. 554, 1-5

10 Gaddy, G. D. (1988). “High School Order and Academic Achievement.” American Journal of Education, 
Vol. 96, No. 4, 496-518.



tive violations.” Exhibits 1.29 and 1.30 show the percentages of stu-
dents who were in schools where principals reported dealing often
with such violations. As was the case with serious student misbehavior,
on average, more principals in the low-achieving schools reported
dealing often with student administrative violations, but again the dif-
ference was not statistically significant in most countries. Only in
Australia, Canada, Cyprus, and Singapore was there a significant dif-
ference for science achievement, and only in Spain and Singapore
for mathematics. 
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Exhibit 1.27 Percent of Students in Schools Reporting Often Dealing with Serious
Student Misbehavior1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Country

Lowest
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

1 Index is based on mean frequency of occurance, as reported by school principals, of the following items: 1) classroom disturbance; 2) cheating; 3) profanity;
4) vandalism; 5) theft; 6) intimidation or verbal abuse of other students; 7) physical injury to other students.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.
England, Germany, Hungary, Japan, Norway, Romania and Scotland: Question not administered or data not available.

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference

Hong Kong 68 (9.0) 27 (8.6) -41 (12.5)

Netherlands 92 (5.7) 63 (10.9) -29 (12.3)

Singapore 49 (7.9) 21 (6.5) -28 (10.2)

Slovenia 69 (9.2) 46 (9.9) -23 (13.5)

Australia 90 (4.7) 67 (7.3) -23 (8.7)

Canada 87 (3.4) 64 (6.4) -23 (7.2)

Latvia (LSS) 78 (8.5) 58 (10.9) -20 (13.9)

Austria 74 (6.8) 54 (10.1) -20 (12.1)

Ireland 69 (7.5) 50 (7.9) -19 (10.9)

Cyprus 70 (0.9) 52 (1.4) -19 (1.6)

United States 87 (3.8) 69 (6.1) -18 (7.2)

New Zealand 89 (4.7) 72 (6.5) -17 (8.1)

Slovak Republic 58 (7.2) 45 (9.0) -13 (11.5)

Portugal 51 (8.7) 38 (7.2) -13 (11.3)

Czech Republic 71 (6.6) 58 (8.3) -12 (10.6)

International Avg. 63 (1.5) 52 (1.6) -11 (2.2)

Spain 44 (7.3) 35 (8.0) -9 (10.8)

Iceland 57 (8.9) 48 (11.0) -9 (14.1)

Switzerland 76 (7.9) 69 (7.2) -7 (10.7)

Russian Federation 25 (8.1) 21 (7.0) -4 (10.7)

Belgium (Fl) 59 (6.7) 56 (8.7) -3 (10.9)

Belgium (Fr) 60 (11.1) 62 (9.0) 2 (14.3)

France 56 (7.6) 60 (9.6) 5 (12.3)

Colombia 45 (11.5) 51 (8.7) 7 (14.4)

Iran, Islamic Rep. 43 (12.3) 51 (9.0) 8 (15.3)

Sweden 59 (7.8) 68 (7.4) 10 (10.7)

Lithuania 34 (8.7) 44 (8.5) 10 (12.1)

Korea 39 (7.5) 51 (7.3) 12 (10.4)
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1.28

Exhibit 1.28 Percent of Students in Schools Reporting Often Dealing with Serious Student
Misbehavior1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Country

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Hong Kong 74 (8.3) 25 (8.4) -50 (12.1)

Singapore 52 (8.0) 20 (6.3) -32 (9.6)

Portugal 62 (7.2) 32 (7.8) -30 (10.3)

Netherlands 85 (8.3) 58 (10.5) -27 (12.9)

Russian Federation 33 (8.7) 14 (5.4) -19 (9.6)

Slovak Republic 60 (7.6) 42 (7.7) -18 (10.5)

Australia 90 (4.3) 72 (5.8) -17 (6.5)

Belgium (Fl) 66 (7.0) 51 (7.8) -15 (10.6)

Ireland 68 (7.6) 54 (8.1) -14 (10.6)

New Zealand 83 (5.1) 69 (7.0) -14 (8.8)

Canada 83 (4.1) 71 (6.4) -12 (7.6)

Cyprus 66 (5.6) 55 (5.9) -11 (9.2)

Iceland 53 (10.1) 43 (12.2) -10 (17.4)

Switzerland 78 (7.5) 68 (5.7) -10 (9.2)

International Avg. 62 (1.5) 52 (1.6) -9 (2.2)

Austria 69 (6.7) 60 (10.2) -9 (12.2)

France 60 (7.0) 52 (8.4) -8 (11.0)

Belgium (Fr) 65 (12.4) 58 (9.0) -7 (15.0)

Korea 53 (8.6) 47 (7.5) -6 (11.4)

Czech Republic 66 (8.1) 60 (7.3) -6 (11.5)

United States 80 (4.9) 74 (5.9) -5 (6.9)

Spain 48 (7.1) 46 (7.6) -3 (10.3)

Sweden 65 (6.8) 70 (7.4) 5 (8.3)

Colombia 40 (10.6) 48 (8.5) 8 (13.9)

Iran, Islamic Rep. 33 (8.9) 51 (10.9) 18 (14.8)

Slovenia 45 (10.6) 67 (8.1) 22 (13.6)

Lithuania 23 (7.8) 55 (9.1) 32 (12.4) SO
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5.

60-60 0

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference

30-30

1 Index is based on mean frequency of occurance, as reported by school principals, of the following items: 1) classroom disturbance; 2) cheating; 3) profanity;
4) vandalism; 5) theft; 6) intimidation or verbal abuse of other students; 7) physical injury to other students.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.
England, Germany, Hungary, Japan, Norway, Romania and Scotland: Question not administered or data not available.
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1.29

Percent of Students in Schools Often Reporting Dealing with Student
Administrative Violations1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Exhibit 1.29

1 Index is based on mean frequency of occurrence, as reported by school principals, of the following items: 1) arriving late at school; 2) absenteeism; 3)
skipping class; and 4) violating dressing code.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.
England, Germany, Hungary, Japan, Norway and Scotland: Question not administered or data not available.

Canada 89 (3.4) 60 (5.8) -29 (6.7)

Singapore 89 (4.7) 60 (7.2) -29 (8.6)

Spain 47 (8.3) 18 (6.6) -29 (10.6)

Cyprus 79 (0.9) 53 (1.4) -26 (1.6)

United States 84 (5.5) 60 (5.6) -23 (7.8)

Belgium (Fl) 47 (7.2) 25 (8.5) -22 (11.2)

Latvia (LSS) 73 (7.5) 52 (9.2) -22 (11.9)

Australia 98 (2.0) 77 (5.9) -21 (6.2)

France 50 (9.1) 32 (9.0) -19 (12.8)

Switzerland 32 (6.7) 13 (5.5) -18 (8.6)

Belgium (Fr) 66 (12.0) 48 (9.6) -18 (15.3)

Netherlands 79 (10.6) 61 (10.1) -18 (14.7)

Hong Kong 81 (7.9) 65 (10.4) -17 (13.1)

Czech Republic 25 (7.3) 9 (3.6) -16 (8.2)

Slovenia 74 (8.3) 59 (9.5) -14 (12.6)

New Zealand 97 (2.2) 85 (5.0) -12 (5.5)

International Avg. 63 (1.4) 52 (1.4) -12 (2.0)

Russian Federation 74 (6.4) 64 (8.4) -10 (10.6)

Sweden 67 (9.0) 58 (7.3) -9 (11.6)

Ireland 84 (6.4) 77 (6.2) -7 (8.9)

Portugal 33 (8.5) 29 (7.2) -4 (11.1)

Iceland 62 (8.4) 63 (11.8) 2 (14.5)

Romania 51 (6.7) 53 (8.1) 2 (10.6)

Austria 34 (5.9) 36 (7.4) 2 (9.5)

Slovak Republic 13 (4.7) 15 (4.8) 2 (6.7)

Iran, Islamic Rep. 31 (11.2) 34 (6.7) 3 (13.0)

Colombia 71 (13.4) 77 (7.0) 6 (15.2)

Korea 67 (7.0) 75 (6.1) 7 (9.3)

Lithuania 73 (6.5) 85 (5.5) 12 (8.5)
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1.30

Percent of Students in Schools Reporting Often Dealing with Student
Administrative Violations1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Exhibit 1.30

SO
U

RC
E:

 IE
A

 T
hi

rd
 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

), 
19

94
-9

5.

Spain 54 (8.2) 17 (6.0) -37 (10.1)

Singapore 90 (4.8) 55 (7.5) -35 (8.5)

Hong Kong 93 (5.4) 61 (9.7) -32 (10.9)

Belgium (Fr) 71 (12.4) 42 (8.1) -28 (14.4)

Cyprus 85 (4.1) 64 (5.8) -21 (8.1)

Russian Federation 77 (7.2) 57 (9.3) -20 (12.4)

Belgium (Fl) 45 (7.6) 25 (8.0) -20 (11.1)

Czech Republic 24 (7.5) 4 (2.3) -20 (8.1)

Netherlands 79 (10.7) 60 (9.7) -19 (14.9)

France 48 (8.6) 29 (7.1) -19 (11.2)

United States 86 (4.0) 69 (5.4) -16 (6.7)

Switzerland 35 (7.2) 20 (4.9) -15 (8.7)

Canada 82 (4.3) 68 (4.9) -14 (6.5)

Portugal 33 (8.2) 20 (6.8) -13 (10.7)

Australia 96 (2.8) 84 (3.8) -11 (4.2)

International Avg. 63 (1.4) 53 (1.3) -10 (2.0)

Ireland 86 (6.0) 78 (6.7) -9 (8.9)

Latvia (LSS) 70 (7.7) 62 (8.7) -8 (11.6)

Romania 59 (6.8) 51 (8.0) -8 (10.3)

Slovak Republic 20 (5.3) 13 (3.1) -7 (5.9)

New Zealand 91 (4.5) 88 (5.0) -4 (6.7)

Korea 74 (6.9) 71 (6.4) -3 (9.4)

Austria 32 (7.5) 31 (8.6) -1 (11.4)

Sweden 69 (6.5) 71 (5.9) 2 (7.8)

Slovenia 69 (8.8) 79 (7.0) 10 (10.6)

Colombia 68 (13.5) 81 (6.6) 13 (14.9)

Lithuania 73 (6.8) 87 (5.4) 14 (9.3)

Iran, Islamic Rep. 19 (6.7) 36 (8.9) 16 (10.8)

Iceland 41 (10.7) 61 (10.6) 20 (16.5)
60-60 0-30 30

Country

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference

1 Index is based on mean frequency of occurrence, as reported by school principals, of the following items: 1) arriving late at school; 2) absenteeism; 3)
skipping class; and 4) violating dressing code.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students. An "s" indicates response data available for 50-69% of students.
England, Germany, Hungary, Japan, Norway and Scotland: Question not administered or data not available.
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Student Attitudes towards Science and Mathematics

Positive student attitudes towards the subject matter are an important
goal of most science and mathematics curricula, both as desirable
outcomes in their own right, and because students with positive atti-
tudes are thought more likely to choose further courses in science
and mathematics and to seek employment in related fields. The
three factors included in this category include:

• student attitudes towards science

• student attitudes towards mathematics

• student belief in the efficacy of science

Student Attitudes towards Science 
An index incorporating student responses to questions about their
attitude to science was constructed using 14 items from the student
questionnaire. Students were asked whether they liked science, and
whether they found their science subjects enjoyable or boring. The
percentages of students in the high- and low-achieving schools that
had a positive attitude towards science are shown in Exhibit 1.31.
Among the low-achieving schools, the percentage of students with a
positive attitude towards science ranged from a low of 30% in Korea
to a high of 84% in both the Russian Federation and Romania, while
among the high-achieving schools, it ranged from a low of 37% in
Korea to a high of 89% in Romania. 

Although in quite a few countries attitudes to science were equally
positive in both high- and low-achieving schools, on average a greater
percentage of students in the high-achieving schools had a positive
attitude towards science. In eleven countries, significantly greater
percentages of students in the high-achieving schools reported a posi-
tive attitude towards science. The largest differences were found in
Belgium (Flemish) and Ireland, where the differences were 20 and
21 percentage points, respectively.

Student Attitudes towards Mathematics 
An index of student attitude towards mathematics was constructed by
averaging student responses to five questions: (a) I like mathematics,
(b) I enjoy mathematics, (c) mathematics is boring, (d) mathematics
is important to everyone’s life, and (e) I would like a job that involves
using mathematics. In general, there was little difference in student
attitude between the low-achieving schools and high-achieving
schools, with on average about 70% of the students in each group
reporting a positive attitude towards mathematics (see Exhibit 1.32).
In five countries, Australia, Belgium (Flemish), Hong Kong,
Singapore, and Sweden, significantly greater percentages of students
in the high-achieving schools reported having a positive attitude
towards mathematics.

Chapter 162



Student Belief in the Efficacy of Science 
As a further measure of their attitude towards science, TIMSS con-
structed an index of students’ belief in the efficacy of science. The
index was based on students’ reported beliefs that science could
make a contribution to the solution of each of the following prob-
lems: air pollution, water pollution, destruction of forests, endan-
gered species, damage to ozone layer, and problems with nuclear
power plants. 

The percentages of students in the high- and low-achieving schools
that reported a belief in the efficacy of science are presented in
Exhibit 1.33. On average across countries, greater percentages of stu-
dents in the high-achieving schools indicated that they thought that
science could help solve the world’s environmental problems. In ten
countries, including Australia, the Czech Republic, Hungary, Iran,
New Zealand, Romania, Singapore, the Slovak Republic, Spain, and
the United States, students in the high-achieving schools reported
greater belief in the efficacy of science. The highest level of belief
was expressed by students in the high-achieving schools in the United
States (77%), while the lowest level was expressed by students in the
low-achieving schools in Iran. 
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1.31

Exhibit 1.31 Percent of Students Having a Positive Attitude Towards Science1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Slovenia 70 (2.6) 68 (1.9) -2 (3.2)

Hungary 79 (2.1) 77 (2.0) -2 (2.9)

Latvia (LSS) 82 (2.1) 82 (2.0) 0 (2.9)

Lithuania 81 (2.2) 82 (2.0) 1 (3.0)

Czech Republic 76 (3.3) 78 (1.9) 1 (3.8)

Slovak Republic 83 (1.8) 84 (1.3) 1 (2.2)

Russian Federation 84 (1.3) 86 (1.3) 2 (1.8)

Netherlands 77 (2.9) 79 (2.3) 2 (3.7)

Iran, Islamic Rep. 69 (2.3) 72 (2.3) 3 (3.3)

Canada 51 (3.7) 53 (1.6) 3 (4.0)

Switzerland 48 (2.6) 51 (2.8) 3 (3.8)

Germany 60 (2.4) 64 (2.3) 4 (3.4)

United States 50 (2.4) 54 (2.8) 5 (3.6)

Romania 84 (1.6) 89 (1.3) 5 (2.0)

Portugal 82 (1.7) 88 (1.3) 6 (2.1)

England 67 (2.4) 74 (2.6) 6 (3.5)

Korea 30 (1.7) 37 (2.7) 7 (3.2)

Austria 41 (2.8) 49 (2.5) 7 (3.7)

Sweden 73 (1.5) 80 (1.8) 8 (2.3)

International Avg. 61 (0.5) 69 (0.4) 8 (0.6)

Cyprus 50 (2.1) 59 (2.2) 9 (3.0)

France 66 (3.8) 76 (2.2) 9 (4.4)

Colombia r 69 (1.9) 79 (2.0) 9 (2.7)

Spain 49 (2.7) 59 (2.5) 10 (3.7)

Singapore 74 (2.6) 85 (1.5) 11 (3.0)

New Zealand 45 (3.1) 56 (2.2) 11 (3.9)

Iceland 60 (4.7) 71 (2.7) 12 (5.4)

Australia 38 (2.0) 50 (2.2) 12 (3.0)

Belgium (Fr) 55 (2.4) 68 (2.3) 13 (3.3)

Japan 35 (2.0) 49 (2.5) 14 (3.2)

Scotland 61 (2.6) 76 (2.4) 15 (3.5)

Norway 47 (2.2) 63 (2.6) 15 (3.4)

Hong Kong 45 (3.0) 63 (2.6) 17 (3.9)

Belgium (Fl) 56 (4.6) 76 (2.2) 20 (5.1)

Ireland 44 (3.0) 65 (2.7) 21 (4.1) SO
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Country
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Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

1 Index of attitude towards science is based on 14 statements in 3 subindices: 1) I like science (4 statements for 4 science areas); 2) I enjoy learning science
(5 statements for 5 science subjects); 3) Science is boring (reversed scale of 5 statements for 5 science subjects). Then the mean of the 3 subindices is
calculated to obtain the measure of positive attitude.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students.

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.32

Percent of Students Having a Positive Attitude Towards Mathematics1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics
Exhibit 1.32
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Lithuania 64 (3.0) 58 (1.8) -6 (3.5)

Austria 59 (1.8) 54 (2.2) -5 (2.8)

Slovenia 68 (2.3) 63 (2.3) -5 (2.9)

Canada 75 (1.9) 70 (1.5) -4 (2.4)

Switzerland 71 (1.9) 67 (2.4) -4 (3.1)

Germany 59 (2.3) 56 (2.1) -3 (3.1)

Czech Republic 60 (2.7) 58 (2.4) -2 (3.6)

Colombia 89 (1.4) 87 (2.5) -2 (2.8)

Spain 65 (2.3) 64 (1.9) -2 (3.0)

England 83 (1.8) 82 (1.9) -1 (2.7)

New Zealand 77 (1.8) 77 (1.4) -1 (2.5)

Latvia (LSS) 70 (2.3) 70 (1.9) -1 (3.0)

Hungary 60 (2.4) 60 (1.8) -1 (3.0)

Belgium (Fr) 70 (2.8) 71 (2.1) 2 (3.5)

International Avg. 67 (0.4) 70 (0.3) 3 (0.5)

Norway 67 (1.4) 70 (1.7) 3 (2.1)

Japan 50 (2.1) 53 (1.7) 3 (2.5)

Scotland 74 (2.5) 78 (2.1) 4 (3.2)

Iceland 72 (2.2) 76 (2.5) 4 (3.5)

Ireland 70 (2.4) 74 (2.2) 4 (3.4)

United States 68 (1.6) 73 (1.4) 4 (2.1)

Korea 48 (2.2) 52 (1.5) 4 (2.6)

Iran, Islamic Rep. 80 (2.4) 85 (1.5) 5 (3.0)

Netherlands 55 (4.3) 60 (3.5) 5 (5.5)

Romania 74 (2.5) 79 (2.0) 5 (3.4)

France 65 (2.7) 73 (2.2) 7 (3.4)

Cyprus 76 (2.6) 84 (1.2) 7 (2.9)

Slovak Republic 65 (1.8) 73 (1.7) 8 (2.5)

Russian Federation 71 (2.5) 79 (1.9) 9 (3.3)

Portugal 70 (2.3) 79 (1.9) 9 (3.0)

Singapore 77 (1.8) 87 (1.1) 10 (2.0)

Australia 58 (1.6) 68 (1.5) 10 (2.3)

Hong Kong 60 (2.7) 72 (1.8) 12 (3.2)

Sweden 58 (2.2) 70 (1.7) 12 (2.9)

Belgium (Fl) 56 (2.2) 71 (1.6) 15 (2.8)
60-60 0-30 30

Country

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference

1 Index of attitude towards mathematics is based on the average of five questions: 1) I like mathematics; 2) I enjoy learning mathematics; 3) Mathematics
is boring; 4) Mathematics is important to everyone's life; 5) I would like a job that involved using mathematics.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.33

Percent of Students Believing in the Efficacy of Science1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

Exhibit 1.33
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5.

Country

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Lowest-Achieving
Schools

Highest-Achieving
Schools

Difference

39 (3.3) 31 (2.1) -8 (3.9)

51 (2.5) 48 (1.8) -3 (3.1)

46 (2.8) 47 (2.1) 1 (3.6)

38 (1.7) 39 (1.5) 1 (2.3)

36 37 (1.8) 1 (2.8)

46 (1.7) 47 (1.7) 1 (2.4)

54 (1.6) 56 (1.5) 2 (2.2)

45 (1.4) 48 (1.5) 3 (2.0)

57 (1.7) 59 (1.1) 3 (2.0)

46 (2.0) 49 (2.0) 3 (2.9)

40 (1.9) 45 (1.9) 4 (2.7)

33 (1.7) 37 (1.7) 5 (2.4)

43 (2.3) 47 (1.9) 5 (3.0)

42 (1.8) 48 (1.9) 6 (2.6)

42 (1.9) 49 (1.9) 6 (2.7)

27 (1.7) 34 (1.9) 7 (2.6)

59 (1.5) 66 (1.8) 7 (2.3)

44 (0.4) 51 (0.3) 7 (0.5)

47 (2.0) 54 (1.6) 8 (2.5)

53 (2.1) 61 (1.6) 8 (2.6)

46 (4.1) 55 (1.7) 9 (4.4)

29 (3.2) 38 (1.6) 9 (3.6)

32 (2.0) 41 (2.0) 10 (2.8)

54 (1.5) 65 (1.6) 10 (2.2)

47 (2.1) 58 (1.7) 11 (2.7)

r 47 (3.2) 59 (2.9) 11 (4.3)

51 (2.2) 62 (1.9) 12 (2.9)

26 (1.4) 39 (2.5) 13 (2.9)

38 (2.1) 52 (2.4) 14 (3.2)

45 (1.4) 61 (1.4) 15 (2.0)

31 (3.0) 50 (4.1) 18 (5.1)

51 (1.9) 70 (1.5) 19 (2.5)

57 (1.3) 77 (1.1) 20 (1.7)
60-60 0-30 30

1 Index is based on percent of students responding that Science can help "Somewhat" or "A great deal" in addressing all six of the following environmental
problems: 1) air pollution; 2) water pollution; 3) destruction of forests; 4) endangered species; 5) damage to the ozone layer; 6) problems from nuclear
power plants.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
England and Scotland: Question not administered or data not internationally comparable.
An "r" indicates response data available for 70-84% of students.

Netherlands

Austria

Lithuania

Japan

France

Switzerland

Hong Kong

Korea

Canada

Latvia (LSS)

Slovenia

Belgium (Fr)

Germany

Ireland

Russian Federation

Cyprus

Portugal

International Avg.

Sweden

Norway

Iceland

Belgium (Fl)

Hungary

Spain

New Zealand

Colombia

Slovak Republic

Iran, Islamic Rep.

Czech Republic

Australia

Romania

Singapore

United States

(2.1)

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons



Instructional Activities in Science and Mathematics Class

Of the many instructional activities in mathematics and science that
TIMSS asked about, the two most strongly related to student achieve-
ment were the reported frequency of doing experiments or practical
investigations in science class, and the frequency with which mathe-
matics teachers checked homework in class. 

Students Doing Science Experiments 
Although large classes and scarcity of resources can limit what can be
implemented, many science educators today stress the desirability of
teaching science as a discovery activity, with great emphasis on stu-
dents carrying out experiments and practical investigations. Exhibit
1.34 presents the percentages of students in high- and low-achieving
schools in each country that reported doing such activities often in
science class. It is clear from this exhibit that although there are
countries where many “hands-on” activities take place – for example
England, Scotland, and Sweden, where more than 80% of students in
both groups of schools reported doing experiments often – in many
countries practical work in science class is relatively rare. In Austria,
Belgium (French), Hungary, Iran, Korea, and Spain, less than 40% of
students in either group of schools reported conducting practical
work often in science class. These differences suggest that the way sci-
ence is taught in the classroom varies considerably around the world.
Apart from the two extremes noted above – countries where every-
body does a lot of practical work in science classes and countries
were nobody does a lot – there were countries such as Australia,
France, Hong Kong, Netherlands, New Zealand, Scotland, and
Singapore, where doing experiments or practical work often was
more frequently reported by students in the high-achieving schools.

Teacher Frequently Checks Mathematics Homework in Class 
The practice of giving homework and subsequently checking it in
class was reported to be widespread. In eight countries, Austria,
Belgium (Flemish), the Czech Republic, England, Ireland,
Latvia(LSS), Scotland and Singapore, more than 80% of students in
both high- and low-achieving schools reported that the teacher always
or almost always checks homework in mathematics class. Only in
Japan and Korea, two of the countries with the highest average
achievement, did less than half of the students in both groups of
schools report that the mathematics teacher usually checks home-
work. In several countries, including the Netherlands, Australia,
Switzerland, and the United States, the practice of checking home-
work in mathematics class was more frequently reported by students
of low-achieving schools (see Exhibit 1.35).
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1.34

Percent of Students Frequently Doing Experiments or Practical Investigations
in Class1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Science

1 Index is based on the percentage of students who report that thay "Almost always" or "Pretty often" do experiments or practical investigations in at least
one of the following 5 science lessons: 1) science (integrated) lessons; 2) biology lessons; 3) chemistry lessons; 4) earth science lessions; 5) physics lessons.

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students.

60-60 0-30 30

52 (3.3) 42 (2.9) -10 (4.4)

39 (2.5) 29 (2.8) -9 (3.7)

41 (1.8) 34 (1.7) -8 (2.5)

50 (3.3) 46 (3.9) -4 (5.1)

30 (2.6) 26 (3.3) -4 (4.2)

25 (2.9) 21 (2.3) -4 (3.7)

75 (2.6) 72 (3.3) -3 (4.2)

36 (2.8) 34 (3.0) -2 (4.1)

58 (2.8) 57 (4.1) -2 (5.0)

67 (3.5) 67 (8.2) 0 (8.9)

55 (2.8) 55 (3.6) 0 (4.5)

38 (2.6) 39 (3.7) 1 (4.5)

46 (2.0) 47 (2.7) 1 (3.3)

44 (2.8) 47 (3.5) 3 (4.5)

89 (1.4) 94 (1.1) 4 (1.8)

56 (0.5) 61 (0.5) 5 (0.8)

32 (3.4) 37 (2.5) 5 (4.2)

63 (4.0) 68 (3.7) 5 (5.5)

48 (3.3) 53 (3.6) 5 (4.8)

88 (1.9) 94 (0.9) 6 (2.1)

57 (2.1) 63 (2.4) 6 (3.2)

65 (3.7) 72 (2.6) 7 (4.5)

40 (2.8) 47 (2.4) 7 (3.7)

59 (2.3) 66 (3.1) 7 (3.9)

72 (3.6) 80 (1.7) 8 (4.0)

82 (1.7) 90 (1.2) 8 (2.0)

55 (4.3) 64 (4.9) 9 (6.6)

62 (4.7) 72 (2.4) 10 (5.2)

77 (2.7) 89 (1.3) 12 (3.0)

31 (3.0) 44 (3.4) 13 (4.5)

70 (2.9) 84 (1.7) 14 (3.3)

72 (2.2) 88 (2.1) 16 (3.0)

66 (4.3) 86 (2.1) 20 (4.7)

74 (3.4) 94 (1.1) 20 (3.5)

41 (4.2) 66 (4.0) 26 (5.8) SO
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Country

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools

Difference

Lowest-Achieving
Schools

Highest-Achieving
Schools

Lithuania

Iran, Islamic Rep.

Cyprus

Colombia

Austria

Spain

Romania

Hungary

Belgium (Fl)

Iceland

Germany

Belgium (Fr)

Slovak Republic

Slovenia

England

International Avg.

Korea

Norway

Czech Republic

Sweden

Russian Federation

Latvia (LSS)

Portugal

United States

Japan

Scotland

Ireland

Canada

Singapore

Switzerland

Australia

New Zealand

France

Hong Kong

Netherlands

Exhibit 1.34

r

r

r

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons
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1.35

Percent of Students in Mathematics Classrooms Where the Teacher Frequently
Checks Homework During Lessons1

Schools with the Lowest and Highest Achievement – Eighth Grade* – Mathematics

Exhibit 1.35

1 Percent of students reporting that the teacher "Always" or "Almost always" checks homework in class.
* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some differences may appear inconsistent.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom sampling procedures 

(see Exhibit A.1). Because coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.
An "r" indicates response data available for 70-84% of students.

52 (5.0) 26 (4.3) -26 (6.6)

57 (2.8) 36 (2.8) -21 (3.5)

73 (3.3) 55 (2.8) -18 (4.3)

73 (2.4) 62 (3.2) -12 (4.2)

82 (1.4) 72 (3.1) -11 (2.9)

68 (3.1) 57 (3.6) -11 (4.9)

66 (3.5) 56 (5.0) -10 (6.1)

93 (1.3) 84 (3.5) -9 (3.7)

69 (3.4) 62 (4.1) -7 (5.1)

42 (4.9) 35 (3.0) -7 (5.6)

59 (4.6) 54 (7.4) -5 (8.8)

r 75 (3.5) 70 (3.2) -5 (4.6)

62 (3.8) 57 (4.0) -5 (5.3)

62 (3.1) 58 (3.3) -4 (4.5)

94 (1.3) 90 (1.6) -4 (1.9)

71 (0.6) 67 (0.6) -4 (0.8)

88 (2.5) 84 (4.6) -4 (5.3)

84 (2.7) 81 (3.8) -3 (4.6)

70 (2.8) 68 (3.2) -2 (4.0)

74 (2.9) 73 (3.8) -2 (4.9)

74 (3.1) 72 (4.2) -2 (4.9)

74 (2.6) 72 (3.1) -1 (4.0)

84 (3.0) 83 (2.2) -1 (3.7)

57 (3.6) 57 (3.9) -1 (5.5)

44 (3.3) 45 (3.8) 1 (4.9)

58 (4.5) 59 (4.1) 1 (5.8)

85 (2.0) 86 (2.2) 2 (3.0)

72 (3.8) 74 (3.3) 2 (5.0)

73 (3.0) 75 (3.1) 2 (4.4)

72 (3.3) 75 (3.4) 3 (4.7)

60 (3.6) 63 (2.4) 3 (4.7)

72 (2.6) 76 (3.8) 4 (4.7)

91 (1.7) 94 (0.7) 4 (1.8)

84 (2.9) 88 (2.6) 4 (3.9)

61 (4.0) 67 (3.0) 7 (5.0)

Country
Highest-Achieving

Schools

Difference

Lowest-Achieving
Schools

Lowest-
Achieving
Third of
Schools

Highest-
Achieving
Third of
Schools

Difference
Between

Highest and
Lowest
Schools
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60-60 0-30 30

Netherlands

Australia

Switzerland

Germany

United States

Spain

Slovak Republic

Austria

Norway

Japan

Iceland

Colombia

Lithuania

Romania

Latvia (LSS)

International Avg.

Czech Republic

Scotland

Hungary

Russian Federation

Sweden

Cyprus

Ireland

France

Korea

Slovenia

England

Hong Kong

Portugal

Iran, Islamic Rep.

Canada

New Zealand

Singapore

Belgium (Fl)

Belgium (Fr)

Difference statistically significant

Difference not statistically significant

Significance tests adjusted for multiple comparisons



Summary

The contrast between the highest- and lowest-achieving schools in 
science and mathematics in each country points to a number of 
factors that distinguish between the two groups of schools. Most
prominent of these, and most consistent across countries, were the
home background indicators of socioeconomic status and of parental
support for academic achievement. In almost all countries, students
in the high-achieving schools had higher levels of book ownership,
study aids, possessions in the home, and parental education, and
spent less time working in the home. Another distinguishing factor
related to the home was student aspirations for higher education. In
most countries, plans to attend university after secondary school were
much more frequently reported by students in the high-achieving
schools. In this regard, the TIMSS results support earlier studies that
found a close relationship between the composition of the student
body and student achievement. 

Unlike student background, factors more directly related to the
school were less uniformly effective in distinguishing between the
high- and low-achieving schools. Although school size and location,
school social climate, students’ attitude to science and mathematics,
and instructional activities in science and mathematics class did dis-
criminate between the high- and low-achieving schools in various
countries, few school variables worked consistently across all coun-
tries. This indicates that analyses of characteristics of effective schools
are likely to involve different variables in different countries, or
groups of countries, rather than common variables that operate in
the same way across all countries. 

The next chapter in this report provides a start to the examination
of characteristics of effective schools in the TIMSS data. For the
countries with large differences between the average achievement
levels of their schools, a series of analyses were conducted that
explored the influence of a range of school, teacher, class, and 
student variables on student achievement in science and mathemat-
ics, while controlling statistically for differences between schools in
student home background. 
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Overview

The analyses presented in the previous chapter confirm that student
home background indicators of socioeconomic status and of parental
support for academic work are major correlates of average school
achievement in mathematics and science, and reinforce the need to
account for such variables in any study of how school factors relate to
that achievement. In this chapter, hierarchical linear modeling
(HLM) techniques are used to adjust statistically for differences
between schools in home background, so as to examine the relation-
ship between a range of school factors and the adjusted average
school achievement. This approach has the potential to disentangle,
at least in an exploratory way, the relative influence of home and
school factors.  

What Was the Analytic Approach?

The hierarchical analyses for this chapter were conducted in two
stages. In the first stage the analyses quantified across countries the
extent to which schools differ in the average achievement of their
students, and the extent to which these differences may be due to the
home background of the student body. This information provides an
overview of the global relationship between home background,
schooling, and student achievement, and was helpful in identifying
the countries that would be most fruitful for further study. This infor-
mation also shows the extent to which schools internationally are seg-
regated by home background factors, by describing how much they
vary in the home background composition of the student body. The
second, more detailed, analyses explored the relationship of student,
teacher, and school factors to average school achievement, while
adjusting for characteristics of the students’ home background. This
stage involved constructing seven hierarchical models for both science
and mathematics in each of the countries included in the analyses. 

The analyses reported in this chapter required a valid measure of the
socioeconomic and educational background of the students. To that
end, a single composite index of home background was created from
variables considered to relate to this construct, and found to relate to
each other and to student achievement. The home background
index was based upon students’ reports on the following: 

• number of books in the home 

• availability of a study desk 

• presence of a computer in the home

• education of each natural parent
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• number of natural parents in the home

• number of persons in the family home 

• possessions in the home 

The home background index was used to make a statistical adjust-
ment to each school’s average achievement in science and mathemat-
ics to control for differences in student home background. School-
level factors were then examined as predictors of adjusted school
achievement. Also, the school average home background was used as
an important school-level predictor of average school achievement.

How Much Does Achievement Vary Between Schools 
Across Countries?

As was shown in chapter 1, the extent to which schools in a country
differ among themselves in their average achievement limits the
potential for school factors to explain between-school differences in
student achievement. It is more likely that attributes of the school
that co-vary with student achievement will be identified in countries
where average school achievement varies a lot than in countries
where it varies very little. In short, exploratory studies of school effec-
tiveness are likely to be most fruitful when concentrated on countries
with large between-school achievement differences. 

Exhibits 2.1 and 2.2 show how the difference between students’
achievement scores (the “variance”) can be divided into differences
between schools and differences between students within schools.
The first column of the exhibits presents the variance between
schools as a percentage of the total variance in achievement in each
country for science and mathematics, respectively. A high percentage
implies that the differences between average school scores are large
compared with the differences between student scores within schools.
This might be expected, for example, in a country with a well-estab-
lished system of school tracking, with different school types catering
to students of different levels of ability. A low percentage for a coun-
try implies that average school achievement is very similar from
school to school. 

The results presented in Exhibits 2.1 and 2.2 support the finding
from the previous chapter that countries are not the same in the way
that student achievement is distributed across schools. In countries
such as Cyprus, Iceland, Japan, Korea, Norway, and Slovenia, average
student achievement in science was fairly uniform across schools, with
less than 10% of the total variance in student science achievement
attributable to differences between school average scores. In contrast,
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large differences between schools (40% or more of the total variance)
were found in Germany, Romania, Singapore, and the United States.
In mathematics, the differences between schools were much more
pronounced, with just three countries (Cyprus, Japan, and Korea)
showing less than 10% of the variance between schools. Many more
countries had large differences between schools, with 13 countries –
including Australia, Belgium (both French and Flemish), Germany,
Hong Kong, Ireland, Lithuania, the Netherlands, New Zealand,
Romania,  the Russian Federation, Switzerland, and the United States
(Exhibit 2.2) – having at least 40% of variance between schools.

In all but two of the participating countries, the differences between
schools were greater in mathematics than in science. This probably
reflects a real difference between the two subjects, but it is undoubted-
ly also partly an artifact of the TIMSS sampling design, which was
based on sampling a single intact mathematics class.1 Since in most
countries, each school is represented by a single mathematics class, the
between-school differences presented in Exhibits 2.1 and 2.2 also
include differences between classes within schools. In countries such as
Ireland and Singapore that employ some form of streaming, the fig-
ures in the exhibits will overestimate the differences between schools. 

The second column in Exhibits 2.1 and 2.2 shows the result of taking
the percentage of variance that is between schools (column 1) and par-
titioning it to show what percentage of it can be attributed to differ-
ences between schools with respect to the home background of the stu-
dents. It is clear from these results that home background is a major
correlate of average school achievement in most countries, although,
of course, the impact is greater in countries with large between-school
differences in achievement. For example, although 88% of the
between-school variance in mathematics achievement in Korea was
attributable to home background differences, only 9% of the total vari-
ance was between schools, so this is not a large effect. However, in
Belgium (French), Cyprus, England, Germany, Hungary, Ireland,
Korea, the Netherlands, New Zealand, Portugal, Scotland, Singapore
and the United States more than half of the difference between
schools in both science and mathematics achievement could be attrib-
uted to differences in the home background of their students. 

75Factors Associated with School Effectiveness in Science and Mathematics

1 In Australia, Cyprus, Sweden, and the United States, two mathematics classes were sampled from each
participating school. So that the data from these countries could be treated as much as possible like
those from other countries, each class was treated as if it came from a separate school.
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5.

Partitioning the School Variance in Eighth Grade* Science Achievement

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
** Home Background Index: Average of the following nationally standardized variables: number of people in family home, number of natural parents in home,

number of books in home, percentage of possessions from international options list, study desk in home, computer in home, highest level of education of
mother and highest level of education of father.

Japan: Questions not administered. England and Scotland: Restricted number of variables in Home Background Index.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom see Exhibit A.1. Because 

coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.

Country
Percent of Variance in Science

Achievement that is
Between Schools

Percent of Between-School
Variance Attributable to

Home Background Index**

Australia 22 47

Austria 30 40

Belgium (Fl) 18 48

Belgium (Fr) 20 71

Canada 18 27

Colombia 27 58

Cyprus  7 79

Czech Republic 13 32

England 21 58

France 19 37

Germany 41 50

Hong Kong 29 47

Hungary 17 70

Iceland  9 13

Iran 14 20

Ireland 38 52

Japan  7 –

Korea  7 73

Latvia (LSS) 16 11

Lithuania 35 23

Netherlands 39 54

New Zealand 35 57

Norway  7 27

Portugal 14 56

Romania 51 18

Russian Federation 31 23

Scotland 25 67

Singapore 40 62

Slovak Republic 19 29

Slovenia  7 28

Spain 11 50

Sweden 10 54

Switzerland 38 48

United States 40 64
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Percent of Between-School
Variance Attributable to Home

Background Index**

Percent of Variance in Science
Achievement that is

Between Schools

Exhibit 2.2

* Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
** Home Background Index: Average of the following nationally standardized variables: number of people in family home, number of natural parents in home,

number of books in home, percentage of possessions from international options list, study desk in home, computer in home, highest level of education of
mother and highest level of education of father.

Japan: Questions not administered. England and Scotland: Restricted number of variables in Home Background Index.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom see Exhibit A.1. Because 

coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.

Partitioning the School Variance in Eighth Grade* Mathematics Achievement

Country

Australia 49 46

Austria 36 46

Belgium (Fl) 60 46

Belgium (Fr) 52 70

Canada 25  9

Colombia 39 48

Cyprus  8 74

Czech Republic 22 29

England 24 55

France 33 31

Germany 51 53

Hong Kong 48 46

Hungary 23 67

Iceland 10 14

Iran 16 20

Ireland 50 51

Japan  7  –

Korea  9 88

Latvia (LSS) 27 27

Lithuania 43 29

Netherlands 60 55

New Zealand 46 54

Norway 10 29

Portugal 19 52

Romania 55 24

Russian Federation 40 34

Scotland 36 53

Singapore 39 56

Slovak Republic 23 36

Slovenia 11 34

Spain 19 37

Sweden 34 45

Switzerland 58 43

United States 64 61 S
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How Much Does Home Background Vary Across Schools?

Implicit in the foregoing presentation is the idea that schools differ
in the home backgrounds of their students. Exhibit 2.3 quantifies
these differences in terms of the percentage of variance in student
home background that can be attributed to differences between
schools in each of the participating countries. In countries with low
percentages, schools are fairly similar to each other in the aggregate
home background characteristics of their students, but there may be
quite a range within a school. In countries with high percentages in
this exhibit, schools tend to vary greatly in the home backgrounds of
their students. 

The difference between schools in student home background was
roughly similar to that in science achievement (Exhibit 2.1) in more
than half of the countries. However, in five countries, Germany,
Ireland, the Netherlands, Singapore, and Switzerland, the differences
in science achievement were considerably larger (at least 10 percent-
age points) than the differences in student home background. It may
be significant that all of these countries make differential provision
for students of different ability levels through some form of tracking
or streaming. Apparently, this has the effect of separating schools or
classes by achievement much more than would occur on the basis of
student home background alone. In contrast, there was also a range
of countries, including Colombia, Hungary, Iran, Korea, Latvia(LSS),
Portugal, Romania, Slovenia, and Spain, where the differences
between schools in science achievement were much less than in stu-
dent home background. In these countries, schooling (or at least sci-
ence education) may have the effect of mitigating the influence of
home background on achievement. 
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Exhibit 2.3

* Home Background Index: Average of the following nationally standardized variables: number of people in family home, number of natural parents in home,
number of books in home, percentage of possessions from international options list, study desk in home, computer in home, highest level of education of
mother and highest level of education of father.

** Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.
England: Mathematics classrooms not directly sampled, mathematics results presented are at the school level; England and Scotland: Restricted number of 
variables in Home Background Index.
Countries shown in italics did not satisfy one or more guidelines for sample participation rates, age/grade specifications, or classroom see Exhibit A.1. Because 
coverage falls below 65%, Latvia is annoted LSS for Latvian Speaking Schools only.

Partitioning the School Variance in Home Background* at Eighth Grade**

Country

Australia 21

Austria 24

Belgium (Fl) 14

Belgium (Fr) 23

Canada 23

Colombia 44

Cyprus 16

Czech Republic 17

England 18

France 21

Germany 21

Hong Kong 22

Hungary 33

Iceland  6

Iran 30

Ireland 27

Korea 30

Latvia (LSS) 26

Lithuania 32

Netherlands 20

New Zealand 30

Norway 12

Portugal 36

Romania 73

Russian Federation 29

Scotland 18

Singapore 24

Slovak Republic 24

Slovenia 17

Spain 30

Sweden 12

Switzerland 28

United States 42
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How Were the Analyses Organized?

The selection of explanatory variables for the more detailed study of
school effectiveness was based primarily on the results of the previous
chapter. That is, the variables that were found to discriminate
between high- and low-achieving schools were the main focus of
interest. However, because the statistical technique used in this chap-
ter is more refined, it was expected that some variables that did not
discriminate greatly between the two school types might still play a
role in a multi-variable approach. Consequently, a second review was
conducted of the variables in the TIMSS database, and a number of
variables were added to the list of potential explanatory variables, pri-
marily teacher characteristics and aspects of classroom instruction.
The explanatory variables were grouped into the following cate-
gories: classroom practices, teacher characteristics, school climate,
school location and size, and home-school interface. 

The results of the previous chapter, and the between-school analyses
at the beginning of this chapter, confirm that home background and
schooling are related both to each other and to student achievement.
These relationships are impossible to disentangle with survey data
such as TIMSS’, but it is possible to organize the analysis of data so
that the effect of school organizational and instructional variables
may be seen both independently of and in conjunction with the
school’s general level of student home advantage. This approach
lessens the temptation to conclude that differences between schools
in organizational and instructional variables are “nothing but” differ-
ences in student home background. 

To guide the analysis, and to keep the primary focus on classroom
instruction and other school factors, the following questions were
posed, separately for science and for mathematics:

1. Once average achievement in the school has been adjusted for the
effects of students’ home background, what classroom practices
are associated with science and mathematics achievement?

2. Do teacher characteristics relate to the adjusted school science
and mathematics achievement when examined alongside class-
room practices?

3. What is the relationship of school social climate factors to the
adjusted science and mathematics achievement when classroom
practices and teacher experience are also considered?

4. Does school location and size relate to adjusted school achieve-
ment when considered in conjunction with classroom activities,
teacher characteristics, and school social climate?
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5. What is the relationship of factors representing student attitude or
motivation (mother’s press, self press, and students’ aspirations) to
adjusted school achievement when the other four categories of
school-related factors are considered at the same time?

6. Is the average home background of the students in a school relat-
ed to adjusted school achievement when considered in conjunc-
tion with all five categories of variables above? 

7. Is adjusted school achievement more strongly related to the combi-
nation of average home background and the five categories of vari-
ables than average home background alone?

Answering these questions involved building six hierarchical linear
models for each country for science and mathematics achievement.
The first model examined the relationship of classroom characteristics
to school achievement after considering the home background of stu-
dents. Each successive model added another set of explanatory factors
to the previous model. Together, these models provided an analysis of
the effects of the various categories of school and classroom variables
on school achievement while adjusting for student home background.2

The relationship of the average home background to science and
mathematics achievement was also considered independently of the
other exploratory factors for comparative purposes. 

The results of these analyses are summarized in Exhibits 2.4 and 2.5
for science and mathematics respectively. The first column in each
exhibit shows the percentages of the total variance in student
achievement in each country that can be attributed to differences
between schools.3 Since the percentages in the first column include
all of the variance in student achievement that exists between
schools, they represent the upper limit on the amount of between-
school variance that can be accounted for by school or classroom
variables.  The remaining columns of Exhibits 2.4 and 2.5 display the
percentage of the between-school variance that may be explained by
the variables in each model. It is important to realize that the per-
centages in columns 2 to 7 take as their base the percentage shown
in the first column. For example, in Exhibit 2.4, the 74% shown for
Australia in column two refers to 74% of the between-school variance
for Australia, which is itself just 23% of the total student variance.
Therefore, although school-to-school differences in “Model 1:
Classroom Characteristics” can account for 74% of the total school-
to-school differences in student science achievement, this represents
just 17% (23% of 74%) of the total student-to-student differences in
science achievement.
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2 See Appendix A for a description of the hierarchical analysis.

3 The percentages in the first columns of Exhibits 2.4 and 2.5 should ideally be identical to those in the
first columns of Exhibits 2.1 and 2.2, respectively. However, since data records with incomplete data were
eliminated from the analyses for Exhibits 2.4 and 2.5, the analyses were based on somewhat different
datasets, with differences in the percentages as a result. See Appendix A for further information.



Further summaries of the results are presented in Exhibits 2.6
through 2.9. Exhibits 2.6 and 2.7 list the explanatory variables for sci-
ence and mathematics, respectively, and enumerate the countries in
which the variables played a statistically significant4 role in each of
the hierarchical models. These exhibits provide one view of the rela-
tive importance of each variable in each model. Exhibits 2.8 and 2.9
give another view by showing, for each country, the variables that
were significant predictors of adjusted school achievement in science
and mathematics in a model that included all of the explanatory vari-
ables (except school average home background). Exhibits displaying
more detailed information for each country can be found for science
in Appendix B and for mathematics in Appendix C.

Criteria for Inclusion in the Analyses

Although the TIMSS database contains a large array of information
from students, teachers, and school principals, not every country
asked all questions in the questionnaires, and not every respondent
provided data on all questions that were asked. In choosing the fac-
tors to be examined in the hierarchical analyses the need to include
the factors most relevant to achievement therefore had to be bal-
anced with the availability of data in each of the countries. As the
home background index was an essential component of the analyses,
only countries that asked the questions used to build this index could
be included. Similarly, only countries that asked questions of their
teachers or principals that were central to the analyses, and had suffi-
ciently high response rates for these questions, could be included. 

Furthermore, since the purpose of the hierarchical analyses was to
examine factors related to average school achievement in science and
mathematics, attention focused on countries where school-to-school
differences in achievement were large (at least 10%), and where the
effects of such factors were likely to be most apparent. A third criteri-
on for inclusion in the analyses was that countries had met the
TIMSS standards for data quality and have relatively high achieve-
ment levels. Such countries should provide the best opportunity to
examine factors associated with high student achievement. Countries
with average achievement close to or above the international mean in
either science or mathematics were included in the analyses. 

Based on these criteria, 14 countries in science and 18 countries in
mathematics were selected for further analysis. Countries included in
both sets of analyses were Australia, Belgium (Flemish), Belgium
(French), Canada, Czech Republic, France, Hong Kong, Ireland,
New Zealand, Singapore, Slovak Republic, Sweden, and the United
States. The science analyses also included Austria. In mathematics,
findings are also presented for Germany, Iceland, the Netherlands,
the Russian Federation, and Slovenia. 
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4 Since the emphasis in this study was on an exploratory approach, a significance level of 0.10 was adopted
as the criterion for significance, in preference to the more stringent 0.05.
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Percent of Between School Variance in Eighth Grade* Science Achievement
Explained by Each Hierarchical Linear Model

Exhibit 2.4
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Percent of Between School Variance in Eighth Grade* Mathematics
Achievement Explained by Each Hierarchical Linear Model

Exhibit 2.5
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5.

Number of Countries with Significant Predictors of School Effectiveness
in Eighth Grade* Mathematics (18 Countries)

Exhibit 2.7
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*Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.

Exhibit 2.8 Summary of Predictors of Grade 8* Science Achievement in Model 5

SO
U

RC
E:

  I
EA

 T
hi

rd
 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

), 
19

94
-9

5.

Australia 2 5

Austria 1 3
Belgium (Fl) 4
Belgium (Fr) 1 1 5

Canada 4
Czech Republic 6

France 4
Hong Kong 1

Ireland 2
New Zealand 5

Singapore 6
Slovak Republic 2

Sweden 4
United States 6

Count 12 6 3 8 1 0 0 2 3 2 2 11 5 2

Predictor significant at .1 level
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Exhibit 2.9

*Eighth grade in most countries; see Exhibit 1 for information about the grades tested in each country.

Australia 9
Belgium (Fl) 3
Belgium (Fr) 5

Canada 8
Czech Republic 4

Germany 4
France 6

Hong Kong 1
Iceland 3
Ireland 4

Netherlands 6
New Zealand 4

Russian Federation 2
Singapore 6

Slovak Republic 3
Slovenia 2
Sweden 5

United States 6

Count 13 9 2 4 8 8 2 4 4 2 3 17 3 2

Predictor significant at .1 level

Summary of Predictors of Grade 8* Mathematics Achievement in Model 5
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What Classroom Characteristics Were Associated with
Science and Mathematics Achievement? 

In both science and mathematics, the first analysis considered vari-
ables that directly relate to classroom experiences. In science, the
explanatory variables were: time spent on homework in general, time
spent on science homework, students’ attitude to science, perceived
efficacy of science, and frequency of conducting science experiments
in class. In mathematics the variables were: time spent on homework
in general, time spent on mathematics homework, checking mathe-
matics homework in class, students’ attitude to mathematics, an
orderly classroom environment, and size of the class. Beginning with
a model that included just these classroom variables provided the
best opportunity to examine the relationship between these variables
and adjusted school achievement in isolation from other variables.

As may be seen from the second column of percentages in
Exhibits 2.4 and 2.5 (headed “Model 1: Classroom Characteristics”),
characteristics of the class accounted for a substantial percentage of
the differences between schools in both science and mathematics
achievement. In science, the percentage ranged from 74% in
Australia to 33% in Austria, while in mathematics the range was from
71% in Australia to 25% in Canada.

From Exhibit 2.6 it is apparent that not all of the classroom explana-
tory variables in science were equally effective in all countries. Of the
five variables, the three that were significant in most countries were:

• daily doing homework in a range of subjects (language, science
and mathematics)

• time spent on homework in science

• a belief in the efficacy of science

These variables were significant components not just of the model
consisting of class variables only (“Model 1: Classroom
Characteristics”), but also of Models 2 through 5 where the other
school-related variables are added. 

In the same way, Exhibit 2.7 shows that not all of the explanatory
variables in mathematics were equally effective. Of the six mathemat-
ics variables, the four that were significant in most countries were: 

• daily doing homework in a range of subjects (language, science
and mathematics)

• time spent on homework in mathematics
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• size of the mathematics classroom

• an orderly classroom environment

Again, these variables were significant components not just of the
model consisting of class variables only, but also of the models con-
taining the other school-related variables. 

Daily Doing Homework in a Range of Subjects 
The most consistently significant variable for both science and
mathematics was whether the student had completed homework,
on a daily basis, in language, science, and mathematics. In science,
this variable was a significant component of the model containing
only the classroom-related variables in 12 of the 14 countries
(Exhibit 2.6).  Even when combined in a more general model that
consisted of all of the other school-related explanatory variables
(Model 5), amount of time spent on homework was a significant
independent component in 12 countries. These were Australia,
Austria, Belgium (French), Czech Republic, France, Hong Kong,
Ireland, New Zealand, Singapore, Slovak Republic, Sweden, and the
United States (Exhibit 2.8).

In mathematics the results were even more striking. The general
homework variable proved a significant component of the classroom
characteristics model in 17 of 18 countries, and was significant in 13
countries in Model 5: Australia, Czech Republic, Germany, France,
Hong Kong, Iceland, Ireland, Netherlands, New Zealand, Russian
Federation, Singapore, Sweden, and the United States (Exhibit 2.9).
Taken together, these results suggest that in most countries, even
adjusting for the home background of the students and for the other
school and classroom variables included in this study, schools where
eighth-grade students are expected to spend time on homework in a
range of subjects have higher average achievement in both science
and mathematics. 

Time Spent on Science or Mathematics Homework 
The questionnaire item asking students about the amount of time
that they spend specifically on science or mathematics homework
provides a different perspective on the homework issue. The amount
of time spent doing science homework was a significant component
of the model containing class variables only in 7 of the 14 countries
in the science analyses, and the time spent doing mathematics home-
work was a significant component in 11 of 18 countries. However, in
most of the countries, time spent on homework in science and on
homework in mathematics were negative predictors of adjusted
school achievement, which implies that higher achievement was asso-
ciated with less time spent on homework specifically in mathematics
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and science. (See Appendix B and Appendix C for individual country
results). A likely reason for this result is that more talented students
need less time to complete their homework, and that large amounts
of time spent on science or mathematics homework are more charac-
teristic of students struggling to keep up. 

The three additional classroom-related variables, one for science and
two for the mathematics analysis, were significant predictors of adjust-
ed school achievement in a number of the participating countries. 

Efficacy of Science 
In most countries, a belief in the contribution science could make to
solving environmental problems was associated with higher adjusted
school science achievement. The same pattern persisted across all
other analyses, with the variable remaining significant in 8 countries
even when all 5 categories of explanatory variables were considered.
The countries were Australia, Belgium (Flemish), Canada, Czech
Republic, New Zealand, Singapore, Sweden, and the United States. 

Mathematics Class Size 
The number of students in the mathematics class as reported by the
teacher was a significant component of the classroom characteristics
model (Model 1) in 12 of the 18 countries in the mathematics analy-
sis. Even when included in a model with all of the other school-relat-
ed explanatory variables, mathematics class size was a significant com-
ponent of the model in 8 of the 18 countries – Australia, Belgium
(Flemish), France, Iceland, Ireland, the Netherlands, New Zealand,
and Sweden. In each of these countries, class size was positively relat-
ed to adjusted school achievement, meaning that higher mathematics
achievement was associated with larger class sizes. This may be due to
a tendency for schools to assign weaker students to smaller classes. 

Orderly Classroom Environment 
The classroom environment variable, derived from students’ agree-
ment with three statements about student behavior in their mathe-
matics class (students are orderly and quiet during lessons; students
do as the teacher says; and students rarely neglect their work), is an
indicator of the orderliness of the mathematics class. It was a signifi-
cant predictor of adjusted school achievement in about half of the
countries and remained significant even when all of the other
explanatory variables were included in the model. These results
indicate that more orderly mathematics classroom sessions tend to
be associated with higher achievement regardless of the back-
ground of students. 
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How Do Teacher Characteristics Add to the Explanation of
School Effectiveness?

The “teacher characteristic” variables that were combined with the
classroom variables to constitute Model 2 consisted of years of
teacher experience (science and mathematics) and preparedness to
teach a range of science topics (science only). When considered in
conjunction with the classroom variables, the teacher characteristics
were not effective predictors of adjusted school science or mathemat-
ics achievement. From the third column of percentages in
Exhibits 2.4 and 2.5 (labeled “Model 2: Model 1 with Teacher
Characteristics”), it is apparent that the model containing both
teacher characteristics and classroom variables accounts for little
more between-school variance than a model containing just the class-
room variables.5

Teaching Experience  
From Exhibit 2.6 it can be seen that teacher experience was a signifi-
cant component of the classroom/teacher model in just two of the
participating countries for science, while in the more general model
containing all school variables (Model 5) it was not significant in any
country (Exhibit 2.8). In mathematics, teacher experience was a sig-
nificant component of the classroom/teacher model in just two
countries: Singapore and the United States. 

Readiness to Teach a Range of Science Topics  
The science teacher’s reported readiness to teach a range of sci-
ence topics was a significant component of the classroom/teacher
model in just one country, the Czech Republic. However, when
combined with all of the school variables in Model 5 it was not sig-
nificant in any country. 

How Does School Climate Add to the Explanation of 
School Effectiveness?

As discussed in the previous chapter, the idea of a positive school
social climate as used in this study embodies respect for the individ-
ual student and a safe orderly environment for learning.
Considerable research over the past four decades has shown the
importance of the school climate in fostering an environment con-
ducive to learning. A school with such a social climate, for example,
would be marked by relatively few discipline problems. In Model 3,
two indicators based upon principals’ reports, administrative viola-
tions and serious misconduct, were combined with classroom and
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teacher characteristics for science and for mathematics. Generally,
school climates that foster learning and achievement were less likely
to be prone to either administrative or serious violations even when
considering student home background. 

Student Administrative Violations 
Student misbehaviors that interfere with the orderly running of the
school, such as lateness for class and violations of school dress codes,
were labeled “Student administrative violations”. While in some cases
such behavior may be seen as merely expressions of the developing
adolescent psyche, it can disrupt school routine and detract from the
school’s focus upon learning. 

In science, three countries showed a significant negative relationship
between student administrative violations and achievement when the
school climate variables were introduced in Model 3 (Exhibit 2.6).
When combined with all of the school variables in Model 5, the rela-
tionship was significant in just two countries, Belgium (French) and
France (Exhibit 2.8).

The link between student administrative violations and school effec-
tiveness was stronger with respect to mathematics, with seven coun-
tries showing adjusted mathematics achievement to be negatively
related to such student misbehavior (Exhibit 2.7). Four countries
continued to show a significant relationship between student admin-
istrative violations and mathematics achievement when all explanato-
ry school variables were considered together (Model 5). These coun-
tries were Australia, France, Germany, and the Netherlands
(Exhibit 2.9). 

Serious Student Misbehavior
The serious student misbehavior index consisted of frequency of
inappropriate student behavior directed at other persons or the
property of others, including harm to a member of the school com-
munity and theft. It is reasonable to assume that environments where
this type of behavior is common would not be conducive to student
learning. In science, when school climate was combined with class-
room and teacher characteristics (Model 3), the serious student mis-
behavior variable was a significant predictor in two countries
(Exhibit 2.6). However, when combined with all of the school vari-
ables in Model 5, it was a significant predictor in three countries,
Belgium (French), the Czech Republic, and France (Exhibit 2.8). In
mathematics, the variable was a significant predictor in four coun-
tries when combined with classroom and teacher characteristics in
Model 3, and was still a significant predictor when combined in
Model 5 with all of the school variables. The four countries were
Australia, Canada, Singapore and the Slovak Republic. In three of
these countries, a higher incidence of serious misbehavior was associ-
ated with higher average achievement when considered in conjunc-
tion with other variables.
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How Do School Location and Size Add to the Explanation
of School Effectiveness?

Model 4 for science and mathematics included not only classroom,
teacher, and school climate factors, but also school location and aver-
age class size, as reported by school principals. 

School Location 
In science, when combined with classroom and teacher characteris-
tics, and school climate in Model 4, school location was a significant
predictor of adjusted school achievement in three countries
(Exhibit 2.6). In Model 5, with all of the school variables, school loca-
tion was significant in just two countries, New Zealand and the
United States. In both countries, schools located outside urban areas
performed better than those in urban centers. In mathematics,
school location was not significant in any country for Model 4, and
only in Australia and France when combined with all school factors
in Model 5. 

Average Class Size 
Five countries showed average class size to be a significant predictor
of school science achievement when combined in Model 4 with class-
room and teacher characteristics and school climate. These were
Belgium (Flemish), Belgium (French), the Czech Republic, New
Zealand, and the Slovak Republic. When all of the science factors
were considered together (Model 5), this was reduced to two coun-
tries, Belgium (Flemish) and Czech Republic (Exhibit 2.8). In mathe-
matics, average class size in Model 4 was significant in only two coun-
tries, Belgium (French) and Canada. In Model 5, with all of the
school factors combined, average class size was also a significant pre-
dictor in Ireland (Exhibit 2.9).

How Do Factors at the Home-School Interface Add to the
Explanation of School Effectiveness?

Variables at the home-school interface that were selected for study in
the hierarchical analyses included the level of education the student
expected to attain, the student’s press for academic success, and
maternal press for academic success. The model that included these
variables (Model 5) also included all of the other school factors:
classroom and teacher characteristics, school climate, and school
location and class size. This model had considerably greater explana-
tory power than models without the home-school interface variables.
In science, on average 66% of the between-school variance was
accounted for by the variables in Model 5, compared with 55% by the
variables in Model 4. In mathematics the situation was similar, with
64% of the variance accounted for by Model 5 compared with 50%
by Model 4. 
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Educational Aspirations 
In both science and mathematics, the student’s aspirations for future
education was the strongest predictor in the home-school interface
category and one of the strongest school-level predictors of achieve-
ment overall. As can be seen from Exhibits 2.6 and 2.7, this variable
was a significant predictor in 11 countries in science and 17 in math-
ematics. In science, these countries were Austria, Belgium (Flemish),
Belgium (French), the Czech Republic, France, Ireland, New
Zealand, Singapore, the Slovak Republic, Sweden, and the United
States (Exhibit 2.8). In mathematics this variable was a significant
predictor in every country except Hong Kong (Exhibit 2.9). Even
when taking into account home background factors, students who
expect to attend a university attain higher levels of achievement in
both science and mathematics.

Self Academic Press 
A student’s academic press to do well in a range of subjects including
science and mathematics was also measured. In science, this variable
was a significant predictor in five countries: Australia, Belgium
(French), Canada, Czech Republic and the United States. In mathe-
matics, student’s academic press was found to be a significant predic-
tor in Belgium (French), Canada, and Germany. In these few coun-
tries, higher self academic press was associated with lower overall
achievement.

Mother’s Academic Press 
Parents can exert considerable influence over their children’s atti-
tudes towards education and their aspirations. Maternal academic
press was found to be significant in two countries, with higher press
generally being found in the higher-achieving schools. The countries
were Australia and Canada for science and Canada and the United
States for mathematics. 

How Does the Average Level of Student Home Background
Add to the Explanation of School Effectiveness? 

While all of the between-school analyses presented in this chapter
control statistically for differences in the home background charac-
teristics of the students within the school, they do not address differ-
ences between schools in the average level of the home background
index. This average has the potential to represent characteristics of
the school and its community that are not captured at the individual
student level. A school with a high average on the home background
index, for example, would likely be located in an affluent community,
with all of the advantages that that implies, whereas a school with a
low average would likely be less advantageously situated.
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In Model 6, average home background of the students was combined
with all of the other school variables to see whether this aspect of the
school offered any further explanatory information beyond that pro-
vided by the school variables. In science, the increase in the percent-
age of between-school variance explained was small, from 66% to
68% (Exhibit 2.4), but nonetheless average home background was a
significant predictor in 10 of the 14 science countries, even after the
effects of all of the other school variables are taken into account
(Exhibit 2.6). In mathematics the increase in the percentage
explained was slightly greater, from 64% to 68% (Exhibit 2.5).
Average home background was a significant predictor in 13 of the 18
mathematics countries after controlling for the effects of the other
school variables (Exhibit 2.7). 

Does the Average Level of Student Home Background
Provide a Sufficient Explanation for all Differences
Between Schools? 

Since in almost all countries, for both science and mathematics, a high
school average on the home background index was associated with
high average student achievement, it is reasonable to ask what extent
the school variables accounted for differences between schools once
the effect of average school background has been controlled. The final
model in these analyses, Model 7, uses just the school average on the
home background index as a predictor; as can be seen from
Exhibits 2.6 and 2.7, it is significant in all of the countries for both sci-
ence and mathematics. Comparing Model 6, which contains average
school background and all of the other school variables, with Model 7,
which contains just average home background, shows how much of the
difference between schools can be attributed to the school variables
once average school background has been taken into account.

In science, average home background alone accounted for 48% of
the between-school variance (on average across countries), compared
with 68% for average home background and school variables com-
bined (Exhibit 2.6). Therefore, an additional 20% of the between-
school variance was accounted for by taking all of the school variables
together. In mathematics, the difference in the percentage of vari-
ance explained was a little greater, up from 43% for average home
background alone to 68% for all school variables together
(Exhibit 2.7). In this case an additional 25% was accounted for by
taking all school variables together.   
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Summary and Conclusion

The results presented in this chapter show that the extent to which
achievement in science and mathematics can be related to school fac-
tors varies considerably from country to country. In countries such as
Cyprus, Japan, and Korea, average student achievement in science
and mathematics was very similar from school to school, implying
that the search for factors related to differential school effectiveness
in these countries would not be fruitful. More common, especially in
mathematics, were countries with substantial differences between
schools in student achievement, and these were chosen for further
analysis. The results also displayed considerable variation across
countries in the extent to which schools differed in the home back-
ground of their students, and showed that the relationship between
home and school factors and student achievement is not the same in
all countries. It is clear that the way student home background relates
to student achievement, and the way the school system moderates or
magnifies this relationship, are closely linked to societal and school
organizational factors unique to each country, and any cross-national
analytic efforts should take this into account.   

As a contribution to such an effort, the chapter went on to summa-
rize across countries the relationship between a small set of home
and school factors and school achievement, while controlling statisti-
cally for the home background of the students. The analyses were
organized to focus first on classroom factors and teacher characteris-
tics, to illustrate the extent to which such factors were related to
school achievement. The classroom variables, while constituting a less
than exhaustive list of classroom-related practices, nonetheless
accounted for a substantial amount of the variation that exists
between schools for both science and mathematics. This not only
supports the view that classroom practices may influence achieve-
ment, but also indicates that properly tailored classroom practices
can be made to address differences in ability. Other school and
teacher variables were less consistent predictors of achievement
across countries. The home-school interface factors, however, proved
more consistent. Of particular note was the strong association
between students’ educational aspirations and achievement in both
science and mathematics. 

The results serve to illustrate vividly how home and school influences
on student achievement are closely interwoven. The school average
on an index of home background is almost as effective a predictor of
average school achievement as the whole set of home and school fac-
tors used in this study, partly because all of these factors are interre-
lated in reality. Schools located in and drawing their students from
affluent communities not only have a more advantaged student body,
but also are likely to enjoy small classes, well-trained and well-paid
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teachers, a safe and educationally supportive environment, and the
support of well-educated and affluent parents. All of these factors
serve to support student learning, even though it may not be possible
to disentangle completely their relative effects. The home back-
ground of students and the affluence of the communities in which
they reside remain powerful predictors of science and mathematics
achievement. This relationship is pronounced and persists across
international contexts. More work needs to be done to identify the
most fruitful variables to capture the dynamic processes that take
place within schools and to understand how national and cultural
contexts interact with other factors to influence how education is
transmitted and received. 
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The TIMSS Assessment

TIMSS in 1995-96 tested students in primary school (third and fourth
grades – Population 1) and middle school (seventh and eighth
grades – Population 2) in mathematics and science, and final-year
high-school students (Population 3) in mathematics and science liter-
acy, advanced mathematics, and physics. The data used in this study
were from the upper grade of Population 2, which was eighth grade
in most countries. Six content areas were covered by the mathematics
tests taken by the eighth-grade students. These areas, and the per-
centage of test items devoted to each, include fractions and number
sense (34%); measurement (12%); proportionality (7%); data repre-
sentation, analysis, and probability (14%); geometry (15%); and alge-
bra (18%). The eighth-grade science test consisted of just five con-
tent areas: earth science (16%); life science (30%); physics (30%);
chemistry (14%); and environmental issues and the nature of
science (10%). There were 151 mathematics items and 135 science
items in the eighth-grade TIMSS assessment.

To maximize the content coverage of the TIMSS tests, yet minimize
the burden on individual students, TIMSS used a multiple matrix
sampling design whereby each student responded to just a subset of
the total item pool.1 By combining student responses across the item
pool using sophisticated scaling techniques, TIMSS was able to derive
estimates of average mathematics and science achievement for the
entire population of eighth-grade students in each country. 

In each subject, approximately one-quarter of the items were in the
free-response format, requiring students to generate and write their
own answers. Designed to take up about one-third of students’
response time, some of these questions asked for short answers while
others required extended responses in which students needed to
show their work. The remaining questions were in multiple-choice
format. In scoring the tests, correct answers to most questions were
worth one point. Consistent with the approach of allotting longer
response times for constructed-response questions than for multiple-
choice questions, responses to some of these questions (particularly
those requiring extended responses) could earn partial credit, with a
fully correct answer being awarded two or three points. 

Target Population

The target population (internationally desired population in IEA
parlance) for Population 2 was the two adjacent grades that con-
tained the largest proportion of 13-year-old students at the time of
testing. These were the seventh and eighth grade in most countries.
In a few situations where TIMSS testing could not be done for the
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entire internationally desired population, countries were permitted
to define a national desired population that excluded part of the
internationally desired population. The results for such countries
were annotated in international reports. Because coverage fell below
65% for Latvia, the Latvian results have been labeled “Latvia (LSS),”
for Latvian-Speaking Schools, throughout the report. 

School and Student Sampling

Within countries, TIMSS used a two-stage sample design, where the
first stage involved selecting 150 public and private schools within
each country. Within each school, each country was required to use a
random sampling procedure to select one mathematics class at the
eighth grade and one at the seventh grade (or the corresponding
upper and lower grades in that country). All of the students in those
two classes were to participate in the TIMSS testing. This approach
was designed to yield, for each population, a representative sample of
at least 7,500 students per country, with approximately half students
at each grade. Countries were, however, permitted to extend the
basic sampling design to meet domestic concerns, provided they
complied with TIMSS standards for population coverage and sam-
pling precision. For example, four countries, Australia, Cyprus,
Sweden and the United States, sampled two intact mathematics class-
es in each sampled school. Korea sampled students within the sam-
pled mathematics classes, and England used within-school sampling. 

Indicating Compliance with Sampling Guidelines2

In Exhibit A.1, countries are grouped by how they met the TIMSS sam-
pling requirements. Countries that achieved acceptable participation
rates – 85% of both the schools and students, or a combined rate (the
product of school and student participation) of 75%, with or without
replacement schools – and that complied with the TIMSS guidelines
for grade selection and classroom sampling are shown in the first
panel of the exhibit. Countries that met the guidelines only after
including replacement schools are annotated in international reports.

Countries not reaching at least 50% school participation without the
use of replacement schools, or that failed to reach the participation
standard even with the inclusion of replacement schools, are shown
in the second panel of the figure. 
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A.1

Exhibit A.1 Countries Grouped for Reporting According to Their Compliance with Guidelines
for Sample Implementation and Participation Rates

† Met guidelines for sample participation rates only after replacement schools were included.
1 National Desired Population does not cover all of the International Desired Population. Because coverage falls below 65%, Latvia 

is annotated LSS for Latvian Speaking Schools only.
2 National Defined Population covers less than 90 percent of National Desired Population.

Countries satisfying
guidelines for sample

participation rates,
grade selection and

sampling procedures

Countries not meeting
age/grade specifications

(high percentage of older
students)

Countries not satisfying
guidelines for sample

participation

Australia

Austria

Belgium (Fr)

Netherlands

Scotland

Japan

†2 England

Korea

† United States

† Belgium (Fl) 1 Latvia
1 Lithuania

New Zealand

Norway

Portugal

Russian Federation

Singapore

Slovak Republic

Spain

Sweden
1 Switzerland

Canada

Cyprus

Czech Republic

France

Hong Kong

Hungary

Iceland

Iran, Islamic Republic

Ireland

Romania

Slovenia

Colombia
†1 Germany



Data Collection Procedures

Each participating country was responsible for carrying out all
aspects of the data collection, using standardized procedures devel-
oped for the study. International quality control monitors inter-
viewed the National Research Coordinator (NRC) in each country
about data collection plans and procedures. They also selected about
ten schools to visit, where they observed testing sessions and inter-
viewed school coordinators.3 The results indicate that, in general,
NRCs were well prepared for data collection and that the TIMSS tests
were administered in compliance with international specifications
and guidelines.

Scoring the Free-Response Items

Because about one-third of the written test time was devoted to free-
response items, TIMSS developed procedures for reliably evaluating
student responses within and across countries. The scoring used a sys-
tem of two-digit codes with rubrics specific to each item. 

To gather and document empirical information about the within-
country agreement among scorers, TIMSS had systematic subsamples
of some 10% of the students’ responses coded independently by two
scorers. The percentage of exact agreement between scorers was
computed for each free-response item. A very high percentage of
exact agreement at the score level was observed for the free-response
items on all TIMSS tests.4

Data Processing

To ensure the availability of comparable, high-quality data for analy-
sis, TIMSS undertook a set of rigorous quality control steps to create
the international database.5 TIMSS prepared manuals and software
for countries to use in recording their data on computer files so that
the information would be in a standard international format before
being forwarded to the IEA Data Processing Center in Hamburg.
Upon arrival at the Center, the data from each country underwent an
exhaustive cleaning process designed to identify, document, and cor-
rect deviations from the international instruments, file structures,
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and coding schemes. The process also ensured consistency of infor-
mation within national data sets and appropriate linking among the
many student, teacher, and school data files. Throughout the data-
cleaning process, the data were checked and double-checked by the
IEA Data Processing Center, the International Study Center, and the
national centers. The national centers were in constant contact with
the DPC and had multiple opportunities to review their data. 

IRT Scaling and Data Analysis

The mathematics and science achievement results were summarized
using an item response theory (IRT) scaling method based on the
Rasch one-parameter model.6 This method produces a test score by
averaging the responses to the items each student took in a way that
takes into account the difficulty of each item. The method used in
TIMSS includes refinements that enable reliable scores to be pro-
duced even though individual students responded to only subsets of
the total item pool. Analyses of the response patterns of students
from participating countries indicated that, although the items in
each TIMSS test address a wide range of mathematics or science con-
tent, the performance of the students across the items was consistent
enough that it could usefully be summarized in a single score per
test. The IRT method was preferred for developing comparable esti-
mates of performance for all students, since students answered differ-
ent test items depending upon which test booklet they received. The
IRT analysis provides a common scale on which performance can be
compared across countries. 

Estimating Sampling Error

Because the statistics presented in this report are national estimates
based on samples of schools and students rather than the values that
could be calculated if every school and student in a country answered
every question, it is important to have measures of the degree of
uncertainty of the estimates. The jackknife procedure was used to
estimate the standard error associated with each statistic presented in
chapter 1.7 The use of confidence intervals based on the standard
errors allows inferences to be made about the population means and
proportions in a manner that reflects the uncertainty associated with
the sample estimates. An estimated sample statistic plus or minus two
standard errors represents a 95% confidence interval for the corre-
sponding population result.
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Comparing High- and Low-Performing Schools

The purpose of the analyses reported in Chapter 1 of this report was
to contrast schools with high and low average student performance
in mathematics and science in terms of student, teacher, classroom,
and school characteristics, with a view to identifying characteristics
associated with high performing schools. 

To identify the schools for the high- and low-performing groups,
schools were first ranked by average achievement. Schools in the top
third were assigned to the high-achieving group, and those in the
bottom third to the low-achieving group. The one-third of schools in
the middle of the distribution were not used in these analyses (they
were, however, used in the analyses reported in Chapter 2). This pro-
cedure was followed separately for mathematics achievement and sci-
ence achievement. Since the TIMSS sampling procedure was based
on intact mathematics classes, in most cases the average achievement
for a school was based on the students from a single class.
Differences between schools therefore also reflect differences
between classes, and probably overestimate the actual difference
between schools. In countries where two classes were sampled, each
class was treated separately for the purpose of these analyses. For the
science analyses, the school mean was computed across all students
in the school, regardless of the class to which they belonged. 

The variables examined in the contrast between the high- and low-
achieving schools were drawn from the student, teacher, and school
questionnaires that were administered as part of the TIMSS assess-
ment. TIMSS researchers reviewed the questionnaires in the light of
the effective-schools literature to identify variables that were likely to
characterize effective schools. These variables were correlated with
student achievement in science and mathematics in an extensive
exploratory analysis. Variables that were significantly related to
achievement were retained for the contrast study. Where possible,
individual variables were combined to form an index that was more
global and more stable than the original variables. 

Each variable and index was dichotomized at a point that seemed to
maximally discriminate between schools in the high-achieving group
and those in the low-achieving group. A t-test was applied to the data
from each country to determine whether there was a significant dif-
ference between the two groups in the frequency of occurrence of
the dichotomized variable. Variables and indices that showed signifi-
cant differences in most of the participating countries, or that
showed particularly big differences in a few countries, were included
in this report. For example, students were asked how many books
they had in their homes, and could respond “none or very few (0-100
books),” “about one shelf (11-25 books),” “about one bookcase (26-
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100 books),” “about two bookcases (101-200 books),” or “three or
more bookcases (more than 200 books).” The dichotomous version
of this variable was “having at least 100 books”. The analysis for
Chapter 1 then contrasted the percentage of students in the low-
achieving schools having at least 100 books with the percentage in
high-achieving schools, showing the difference between them and
presenting it graphically. The presentation also included the jack-
knife standard errors of the percentages and of the difference
between the percentages. Since each exhibit in Chapter 1 contains a
statistical test for all of the countries, a Bonferroni correction for
multiple a priori comparisons (the number of countries minus one)
was applied to the results of the t-tests for each of the exhibits report-
ed in this chapter.

Hierarchical Analyses

The hierarchical nature of the TIMSS data, where students are nest-
ed within schools, readily lends itself to analysis with hierarchical lin-
ear models (HLM). The analyses reported in Chapter 2 were con-
ducted by fitting a series of two-level models (school and student)
and summarizing the results across countries. 

For the analyses presented in this report, three types of two-level
HLMs were constructed. The between-schools model was used to
examine how student achievement differed between schools across
countries. The home background model was used to examine how
much of the difference between schools in average student achieve-
ment could be attributed to differences in the home background of
the students. The exploratory models examined how home and
school factors related to differences between schools in science and
mathematics achievement after controlling for the home background
of the students. 

The Hierarchical Linear Models

Between-Schools Model
This HLM is similar to a one-way analysis of variance in that variation
in the dependent variable (student achievement) is partitioned into
two components: between schools and within the school. This model
also was used for analyzing between-school differences in student
home background (Exhibit 2.3) 

107Overview of Procedures and Methods



Within School

Yij = β0j + eik

The score Yij of student i in school j is expressed in terms of the
school mean β0j for school j plus a deviation for student i.

Yij is the achievement score (or home background index) for
student i in school j ,

β0j represents the mean of each school,

eik is a random error assumed normally distributed with a vari-
ance that is constant across individuals and schools.

School Level

β0j = γ00 + U0j

where:

β0j is the school mean for school j ,

γ00 is the grand mean (mean of β0j’s ), 

U0j is a normally distributed random error with variance τ 2. This
variance is constant across schools and is independent of the
first-level error term.

Home Background Model
This model further decomposes the between-school variance in
achievement into that which is due to differences in average home
background and that which is not. The intercept term represents the
school/classroom mean adjusted for students’ home background.

Within School

Yij = β0j + β1j HBIij + eik

Here, the relationship between home background and student
achievement in each school is represented by a linear regression
equation for that school,

where:

β0j is the intercept of the regression line, 
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β1j is the slope of the regression line relating student home back-
ground to achievement, 

HBIij is the home background index for student i in school j.

School Level

β0j = γ00 + γ1jW1j + U0j

Here, differences between schools are modeled in terms of differ-
ences between the school mean (represented by the intercept in the
linear equation) and the overall (grand) mean.

γ1j is the school-level regression coefficient,

W1j is the school mean (the intercept) of the student home back-
ground index.

Exploratory Models
The exploratory analyses make use of a generalized form of the
home background model to study the relationship between a range
of home and school variables and average school achievement while
controlling for average student home background. In all, seven varia-
tions on the model were used in these analyses. The between-schools
model was used as a baseline for evaluating the utility of the other,
more complex, models.

• Model 1: Classroom Characteristics. In modeling science achieve-
ment, five classroom characteristics variables were used as school
level predictors: daily doing homework in three subjects, amount
of science homework, liking science, belief in the efficacy of sci-
ence, and frequency of experiments. The corresponding predic-
tors for the mathematics model were daily doing homework in
three subjects, amount of mathematics homework, checking of
homework in class, liking mathematics, classroom environment,
and mathematics class size.

• Model 2: Model 1 with Teacher Characteristics. Model 2 combines
the classroom characteristics of Model 1 with a set of teacher char-
acteristics. For science, teaching experience and the ability to
teach a general science course were the new predictors.
Mathematics used teaching experience only.

• Model 3: Model 2 with School Climate. The third exploratory
model was constructed by adding two school climate variables to
Model 2 for both science and mathematics. The two new predic-
tors were administrative violations and serious misbehavior.
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• Model 4: Model 3 with School Location and Size. Two additional
predictors, urban location and class size, were added to Model 3
for both science and mathematics.

• Model 5: Model 4 with Home-School Interaction. The fifth model
was constructed by including variables for aspirations for future edu-
cation, self press, and maternal press with the Model 4 variables. 

• Model 6: Model 5 with Home Background Index. The most com-
plex model was constructed by combining the school average on
the home background index with the predictors in Model 5.

• Model 7: Home Background Index Only. The final model,
designed to show the explanatory power of home background at
the school level, was constructed using the school mean on the
home background index as the sole predictor for both science
and mathematics. 

Since each model was unique, seven separate analyses were conduct-
ed for each of the fourteen countries included in the science analyses
and the sixteen countries included in the mathematics analyses. The
common structure of models 1 through 7 was the following.

Within School

Yij = β0j + β1jHBIij + eik.

This is identical to the home background model.

School Level

β0j = γ00 + γ1jW1j + γ2jW2j ....U0j

β1j = γ10

where:

γ1j , γ2j .. are the school-level regression coefficients,

W1j , W2j ...are the school means of the predictor variables.

Data for Hierarchical Analyses

The procedure when conducting the hierarchical analyses involved
fitting a linear regression model within each school or classroom to
adjust for students’ home background. A requirement of the HLM
program used for these analyses was that there be no missing data at
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the second level of the model. This necessitated the exclusion of a
number of variables from the final hierarchical analyses and effective-
ly reduced final sample sizes. To ensure the stability of the estimates,
a minimum sample size of at least ten students per school/classroom
was used. Therefore, schools in the science analyses and classes in the
mathematics analyses with fewer than ten students remaining after
other cases had been removed were deleted from the exploratory
analysis sample.

In producing measures of student achievement in science and mathe-
matics for use in secondary analysis, TIMSS made use of imputed score
or “plausible value” technology.8 Student achievement scores were rep-
resented by random draws from achievement-score distributions the
parameters of which were estimated from student responses to achieve-
ment items and from student background data. To capture the uncer-
tainty due to the imputation process, each student has five imputed
scores for science and five for mathematics. The version of the HLM
program used for the analyses in this report combined the results from
all five imputed scores to give the most appropriate results. 

Sampling Weights in Hierarchical Analyses

Given the complexities of the sampling design employed by TIMSS,
appropriate sampling weights were applied to obtain unbiased
results. The weighting for each country reflected the probability of
selection for each student in each school and had to account for
non-participation.9 For the Chapter 1 analysis, a single weighing vari-
able was used. Since the hierarchical analyses reported in Chapter 2
consist of two levels, a student level and a school level, appropriate
weights had to be applied for each level. The school sampling weight
was the inverse of the probability of selection for the school, adjusted
for non-participating schools in the sample. The weight applied at
the student level for the science and mathematics analyses consisted
of the inverse of the probability of selection of students within each
selected school, and also was adjusted to account for non-participat-
ing students.

Derived Variables for Comparison of High- and Low-
Achieving Schools

In the upper versus lower one-third analyses, and the hierarchical
analyses, variables were derived from student, teacher, and school
questionnaire data. These derived variables and the procedures used
to construct them are described in the following sections.
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8 Adams, R.J., Wu, M.L., and Macaskill, G. (1997), “Scaling Methodology and Procedures for the
Mathematics and Science Scales,” in M.O. Martin and D.L. Kelly (eds.), Third International Mathematics
and Science Study Technical Report, Volume II, Chestnut Hill, MA: Boston College.

9 Detailed information about applying sampling weights to TIMSS data can be found in Gonzalez, E.J., and
Smith, T. A. (1997)., “Users’ Guide to the TIMSS International Database: Primary and Middle School
Assessment,” Chestnut Hill, MA: Boston College.



At least 100 Books in Family Home (Science, Mathematics)
Derived from the number of books in the family home, this variable
was coded to 1 if students reported having 100 or more books in the
home and 0 if they reported having fewer than 100 books.

Having a Study Desk, Dictionary, and Computer in Family Home 
(Science, Mathematics)
This variable was derived from three items on the student question-
naire asking each student whether he or she had a study desk, a dic-
tionary, and a computer in the home. This variable was coded 1 if all
three items were present and 0 if the student reported having fewer
than all three items. 

Number of Possessions in the Family Home (Science, Mathematics)
The index of possessions in the home is based on the ratio of the stu-
dent’s reported number of possessions to the total number of possi-
ble possessions in each country. Students who reported having over
half of the possible number of home possessions in that country were
coded as 1. Students with less than half of the total number of possi-
ble possessions were coded as 0.

At Least One Parent Reported to Have Finished University 
(Science, Mathematics)
As part of the student questionnaire, students were asked to report
the highest level of education attained by each parent. In the TIMSS
database, a single variable was derived to capture the educational sta-
tus of both parents. For this analysis the variable was recoded to 1 if
at least one parent had finished university and to 0 if neither parent
had done so.

Student Works One or More Hours at Home (Science, Mathematics)
On the student questionnaire, students were asked how many hours
they worked at home. If a student reported doing jobs at home for
one or more hours each day, he or she was given a code of 1. Less
was coded as 0.

Student Thinks that it is Important to do Well in Mathematics,
Science, and Language (Science, Mathematics)
This indicator was constructed out of three variables from the stu-
dent questionnaire that asked the student how important it was to do
well in mathematics, science, and the language of the test. The new
variable representing students’ press was coded as 1 in cases where
students agreed that it was important to do well in all three areas,
and 0 if they did not.
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Mother Thinks that it is Important to do Well in Mathematics,
Science, and Language (Science, Mathematics)
This variable was constructed using three variables asking the student
to report whether his or her mother thinks it important to do well in
science, mathematics, and the language of the test. The new variable
representing mother’s press was coded as a 1 in cases where students
agreed that their mothers thought it important to do well in all three
areas and 0 if they did not.

Student Plans to Attend University (Science, Mathematics)
Students reported how much education they anticipate receiving. For
the purposes of this report, educational aspirations were coded as 1 if
the student expected to attain at least some university education and
0 otherwise.

Student Daily Works on Homework in Mathematics, Science, and
Other Subjects (Science, Mathematics)
The student questionnaire asked students to report how much home-
work they do daily in mathematics, science, and other subjects. For
this report, the three variables were combined into an index that was
coded as 1 only if students reported doing at least some homework in
all three subjects daily. If a student had missing data on any of the
variables, the case was coded as missing.

School Located in Urban Area (Science, Mathematics)
In the school questionnaire, each principal was asked to identify the
type of community in which the school was located. For these analy-
ses, cases where principals reported that their schools were located
either in or on the outskirts of a major town or city were coded as 1.
If the school was reported to be in a geographically isolated area, a
village, or a rural (farm) area it was coded as 0.

School Enrollment Greater than the Country Mean 
(Science, Mathematics)
This variable was coded as 1 when the principal reported school
enrollment to be in excess of the computed average for that country
and as 0 if it was less than that average.

Average Class Size Greater than the Country Mean 
(Science, Mathematics)
To construct this variable, the principal’s report of average class size
was compared with the average class size for that country. If the aver-
age class size reported was greater than that of the country involved,
then the new variable was coded as 1. If less, it was coded to 0.
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Student Administrative Violations (Science, Mathematics)
The administrative violations index was created by taking the mean
of principals’ reports of student tardiness at school, unjustifiable
absenteeism, skipping class, and violation of dress code. The occur-
rence of each item was rated on a four-point scale from “rarely” to
“daily.” If no more than one of these variables was found to be miss-
ing and the mean was greater than 1.5, then the student misbehavior
variable was coded as 1. If the mean was less than or equal to 1.5 it
was coded as 0. Cases for which more than one of the component
variables was missing were coded as missing.

Serious Student Misbehavior (Science, Mathematics)
The creation of the serious student misbehavior variable involved tak-
ing the mean of principals’ reports of serious problem behavior
among students. Such behavior included disrupting the work of
other students, cheating, profanity, vandalism, and intimidation. The
occurrence of each behavior was rated on a four-point scale from
“rarely” to “daily.” If the mean value was greater than 1.5, the new
variable was coded as 1. If the mean was less than or equal to 1.5, it
was coded as 0. At least five of the component items had to be pres-
ent or the variable would be coded as missing.

Positive Attitude towards Science (Science only)
The index of attitude towards science was only based on three state-
ments: I like science; I enjoy learning science; and science is boring.
In countries where science subjects are taught separately, students
were asked about earth science, life science, physics, and chemistry
individually. Each of the statements was rated by students on a five-
point scale. If a student reported liking, and enjoying, any of the sub-
ject areas and found at least one area interesting, his or her attitude
was considered to be positive and coded as 1.

Positive Attitude towards Mathematics (Mathematics only)
The item used to measure student attitude towards only mathematics
was based upon 5 items from the student questionnaire: How much
do you like mathematics; I enjoy learning mathematics (reversed);
Mathematics is boring; Mathematics is important to everyone’s life
(reversed); and I would like a job that involves using mathematics
(reversed). Where the mean of these items was 2.5 or higher, a stu-
dent’s attitude towards mathematics was considered to be positive,
and the new variable was coded 1. If the mean was less then 2.5, it
was coded to 0.

Belief in the Efficacy of Science (Science only)
The index was based on responses to questions about the following
environmental problems: air pollution; water pollution; destruction
of forests; endangered species; damage to the ozone layer; problems
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from nuclear power plants. The students who reported believing that
science application can help “somewhat” or “a great deal” in address-
ing all six problems were given a code of 1. Students that did not
believe that science could help “somewhat” or “a great deal” to address
all six problems were given a 0 on the efficacy of science variable.

Doing Experiments or Practical Investigations in Class (Science only)
This index was based on student reports of doing experiments in the
following five areas: science (integrated) lessons; biology lessons;
chemistry lessons; earth science lessons; physics lessons. Students who
report they “almost always” or “pretty often” do experiments in these
areas were coded as 1 on this variable. 

Derived Variables for Hierarchical Analyses

A number of the variables in the upper versus lower third analyses
also were used in the HLM analyses. 

The Home Background Index
The Home Background Index (HBI) was constructed by standardiz-
ing each component variable and then taking the mean of all non-
missing variables. The component variables were: number of people
in the family home, number of natural parents in the family home,
books in the home, percentage of possessions from the international
option list of items, study desk in home, computer in home, highest
level of education of father, and highest level of education of mother.

Homework in Mathematics, Science, and Other Subjects 
(Science, Mathematics)
For the hierarchical analyses, this variable was constructed in three
stages. First, three variables were made indicating whether or not stu-
dents’ questionnaire replies reported doing any homework in math,
science, and other subjects on a daily basis. Next, the three variables
were summed for each student, creating one general homework vari-
able that could range from 0 to 3. A 0 indicated that a student report-
ed not doing homework in the three subject areas on a daily basis. A 3
indicated that a student did homework in all three areas on a daily
basis. Finally, the school average was computed for the science analyses
and the classroom average was computed for mathematics analyses.

Amount of Science Homework (Science only)
For the hierarchical analyses, the amount of time doing science
homework was computed as the school average of the amount of
time students reported spending doing science homework on a daily
basis. The response options provided to students were no time; less
than 1 hour; 1-2 hours; 3-5 hours; and more than 5 hours. 
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Efficacy of Science (Science only)
The hierarchical analysis version of this variable was formed by sum-
ming each student’s response to the following environmental prob-
lems: air pollution, water pollution, destruction of forests, endan-
gered species, damage to the ozone layer, and problems from nuclear
power plants, and then calculating the school mean.

Attitude to Science (Science only)
Attitude to science was based on three statements: I like science, I
enjoy learning science, and science is boring (reversed). In countries
where science subjects are taught separately, students were asked
about earth science, life science, physics, and chemistry individually.
Each of the statements was rated by students on a five-point scale
ranging from “strongly disagree” to “strongly agree.” The variable
used in the hierarchical analyses was the school average of this com-
posite student variable.

Experiments (Science only)
The index of students doing experiments used in the hierarchical
analyses was based on student reports of doing experiments in the
following 5 areas: science (integrated) lessons; biology lessons; chem-
istry lessons; earth science lessons; physics lessons. Each of the items
was based upon a 4-point scale ranging from “never” to “almost
always” that assessed how often students did experiments or practical
investigations in the given area. The maximum value attained by a
student in any of these areas was taken as the value of the experi-
ments variable for that student. The school average of this variable
was then computed for the hierarchical analyses. 

Checking Homework in Class (Mathematics only)
This variable represented how often the teacher checked mathemat-
ics homework in class. It was constructed by taking the classroom
average of students’ reports of the amount of time spent checking
mathematics homework. The initial item appears in the student ques-
tionnaire as a 4-point scale with responses ranging from “never” to
“almost always.”

Amount of Mathematics Homework (Mathematics only)
The amount of mathematics homework variable consisted of the
classroom mean of students’ reports of the amount of time they
spend doing mathematics homework. The student variable was
measured on a 5-point scale with options ranging from “no time” to
“more than 5 hours.” 

Attitude to Mathematics (Mathematics only)
Attitude to mathematics was derived from 5 items from the student
questionnaire: How much do you like mathematics, I enjoy learning
mathematics (reversed), mathematics is boring, mathematics is
important to everyone’s life (reversed), and I would like a job that
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involves using mathematics (reversed). Each of the statements was
rated by students on a 5-point scale ranging from “strongly disagree”
to “strongly agree.” The variable used in the hierarchical analyses was
the school average of this composite student variable.

Classroom Behavior (Mathematics only)
The classroom behavior index used in the mathematics hierarchical
analyses was constructed from student agreement to three state-
ments: students often neglect their work (reversed), students are
orderly and quiet during lessons (reversed), and students do exactly
as the teacher says. Each of the statements was rated by students on a
4-point scale ranging from “strongly disagree” to “strongly agree.”
The variable used in the hierarchical analyses was the school average
of this composite student variable.

Mathematics Class Size (Mathematics only)
In the mathematics analyses the size of the classroom was determined
by adding the number of boys to the number of girls reported in
each mathematics class. 

Teaching Experience in Science (Science, Mathematics)
The number of years the teacher has been teaching is used in the
mathematics hierarchical analyses as a proxy for teaching experience.
In science, the school mean of the variable was used, as the TIMSS
sampling design allowed for more than one science teacher to be rep-
resented in each intact mathematics classroom at the grade tested. 

Readiness to Teach General Science (Science only)
This index was created from a series of items from the teacher ques-
tionnaire that asked teachers to report their readiness to teach earth
features, energy, light, human tissues and organs, metabolism, repro-
duction, genetics, measurement, and data organization. Readiness to
teach each subject area was rated on a 3-point scale ranging from “not
well prepared” to “confident teaching this topic.” The mean of each
of these items was computed. School means were then calculated.

Student Administrative Violations (Science, Mathematics)
The variable representing administrative violations was computed as
the mean of principals’ reports of students arriving late at school,
unjustifiable absenteeism, students skipping class, and violation of
dress code. The occurrence of each item was rated on a 4-point scale
from “rarely” to “daily.” 

Serious Student Misbehavior (Science, Mathematics)
For the hierarchical analyses this variable was computed as the mean
of principals’ reports of serious problem behavior among students.
Such behavior included disrupting the work of other students, cheat-
ing, profanity, vandalism, and intimidation. The occurrence of each
item was rated on a four-point scale from “rarely” to “daily.” 
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School Location (Science, Mathematics)
The school location variable used in the hierarchical analyses was
the principal’s report of the type of community in which the school
was located. The response options were a geographically isolated
area; village or rural (farm) area; on the outskirts of a town/city;
close to the center of a town/city. Higher numbers indicated gener-
ally greater urbanization. 

Average Class Size (Science, Mathematics)
Average class size was as reported by principals on the school ques-
tionnaire. It does not refer specifically either to science or mathemat-
ics classes in the school. 

Aspirations for Future Education (Science, Mathematics)
In the student questionnaire, each student was asked to identify the
level of education that he or she expected to receive, with “finished
university” being the highest option available. The school mean was
used to represent this variable in the hierarchical analyses.

Mother’s Press (Science, Mathematics)
The mother’s press variable in the hierarchical analyses was derived
by first taking for each student the mean of the three variables ask-
ing the student to report whether his or her mother thinks it is
important to do well in science, mathematics, and the language of
the test. Responses were on a 4-point scale ranging from “strongly
agree” to “strongly disagree.” The school average was used in the
hierarchical analyses.

Self Press (Science, Mathematics)
The self press variable in the hierarchical analyses was derived by first
taking for each student the mean of the three variables asking the stu-
dent to report whether his or her mother thinks it is important to do
well in science, mathematics, and the language of the test. Responses
were on a 4-point scale ranging from “strongly agree” to “strongly dis-
agree.” The school average was used in the hierarchical analyses.

School Average Home Background Index (Science, Mathematics)
The school average on the home background index was used as a
school-level variable in some of the hierarchical analyses. 
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Predictors of School Effectiveness in Science, Eighth Grade*, United StatesExhibit B.14
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Predictors of School Effectiveness in Mathematics, Eighth Grade*, AustraliaExhibit C.1
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Predictors of School Effectiveness in Mathematics, Eighth Grade*,
Belgium (Flemish)

Exhibit C.2
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Exhibit C.9 Predictors of School Effectiveness in Mathematics, Eighth Grade*, Iceland
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Exhibit C.10 Predictors of School Effectiveness in Mathematics, Eighth Grade*, Ireland
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Exhibit C.11 Predictors of School Effectiveness in Mathematics, Eighth Grade*, Netherlands

R
eg

re
ss

io
n

 C
o

ef
fi

ci
en

t
Es

ti
m

at
es

 (
W

it
h

 P
ro

b
ab

ili
ti

es
In

d
ic

at
in

g
 S

ig
n

if
ic

an
ce

 L
ev

el
s)

Be
tw

ee
n 

Sc
ho

ol
s

54
%

W
ith

in
 S

ch
oo

ls
46

%
To

ta
l

10
0%

C
o

ef
f.

Pr
o

b
.

C
o

ef
f.

Pr
o

b
.

C
o

ef
f.

Pr
o

b
.

C
o

ef
f.

Pr
o

b
.

C
o

ef
f.

Pr
o

b
.

C
o

ef
f.

Pr
o

b
.

C
o

ef
f.

Pr
o

b
.

In
te

rc
ep

t
27

0.
84

39
0.

78
12

9
0.

33
77

0.
59

3
0.

98
70

0.
55

55
1

0.
00

1
1.

00
1

1.
00

1
1.

00
1

1.
00

1
1.

00
1

1.
00

1
1

H
o

m
ew

o
rk

 (
3 

Su
b

je
ct

s)
12

4
0.

00
11

9
0.

01
10

2
0.

01
10

5
0.

01
95

0.
01

95
0.

00

H
o

m
ew

o
rk

 (
A

m
o

u
n

t)
-1

13
0.

01
-1

14
0.

01
-1

36
0.

00
-1

39
0.

00
-1

00
0.

01
-7

7
0.

02

H
o

m
ew

o
rk

 (
In

 C
la

ss
 C

h
ec

ki
n

g
)

31
0.

00
30

0.
00

27
0.

01
24

0.
02

12
0.

17
6

0.
43

A
tt

it
u

d
e 

to
 M

at
h

em
at

ic
s

31
0.

11
32

0.
11

30
0.

12
34

0.
09

36
0.

03
29

0.
06

C
la

ss
ro

o
m

 E
n

vi
ro

n
m

en
t

-1
8

0.
30

-1
9

0.
29

-1
1

0.
50

-1
1

0.
56

-8
0.

59
-3

0.
86

M
at

h
 C

la
ss

 S
iz

e
5

0.
00

5
0.

00
5

0.
00

4
0.

01
4

0.
01

4
0.

00

Te
ac

h
in

g
 E

xp
er

ie
n

ce
0

0.
63

0
0.

42
1

0.
36

0
0.

97
0

0.
99

St
u

d
en

t 
A

d
m

in
. V

io
la

ti
o

n
s

-2
3

0.
01

-2
2

0.
01

-2
2

0.
00

-1
4

0.
05

Se
ri

o
u

s 
St

u
d

en
t 

M
is

b
eh

av
io

rs
7

0.
44

10
0.

34
9

0.
29

6
0.

43

U
rb

an
 L

o
ca

ti
o

n
2

0.
81

-1
0.

84
-4

0.
53

C
la

ss
 S

iz
e

2
0.

43
0

0.
98

-2
0.

37

Fu
tu

re
 A

sp
ir

at
io

n
s

33
0.

00
25

0.
00

Se
lf

 P
re

ss
41

0.
41

36
0.

44

M
o

th
er

's
 P

re
ss

-7
0.

88
-3

0.
95

H
o

m
e 

B
ac

kg
ro

u
n

d
 In

d
ex

89
0.

00
20

4
0.

00

Va
ri

an
ce

 D
ec

om
po

si
ti

on

62
%

61
%

66
%

65
%

79
%

83
%

54
%

Pe
rc

en
ta

g
e 

o
f 

B
et

w
ee

n
 S

ch
o

o
l

V
ar

ia
n

ce
 E

xp
la

in
ed

 b
y 

M
o

d
el

M
o

d
el

 6
M

o
d

el
 5

M
o

d
el

 2
M

o
d

el
 3

M
o

d
el

 4
M

o
d

el
 1

C
la

ss
ro

o
m

C
h

ar
ac

te
ri

st
ic

s

M
o

d
el

 7

M
o

d
el

s 
o

f 
Sc

h
o

o
l E

ff
ec

ti
ve

n
es

s

M
o

d
el

 1
 w

it
h

Te
ac

h
er

C
h

ar
ac

te
ri

st
ic

s

M
o

d
el

 2
 w

it
h

Sc
h

o
o

l C
lim

at
e

M
o

d
el

 3
 w

it
h

Sc
h

o
o

l L
o

ca
ti

o
n

an
d

 S
iz

e

M
o

d
el

 4
 w

it
h

H
o

m
e-

 S
ch

o
o

l
In

te
ra

ct
io

n

M
o

d
el

 5
 w

it
h

H
o

m
e

B
ac

kg
ro

u
n

d
In

d
ex

H
o

m
e

B
ac

kg
ro

u
n

d
In

d
ex

 O
n

ly

C.11



147Predictors of Classroom Effectiveness in Mathematics

*E
ig

ht
h 

gr
ad

e 
in

 m
os

t 
co

un
tr

ie
s;

 s
ee

 E
xh

ib
it 

1 
fo

r 
in

fo
rm

at
io

n 
ab

ou
t 

th
e 

gr
ad

es
 t

es
te

d 
in

 e
ac

h 
co

un
tr

y.

SO
U

RC
E:

  I
EA

 T
hi

rd
 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

), 
19

94
-9

5.

Exhibit C.12 Predictors of School Effectiveness in Mathematics, Eighth Grade*, New Zealand
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Exhibit C.13 Predictors of School Effectiveness in Mathematics, Eighth Grade*,
Russian Federation
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Exhibit C.14 Predictors of School Effectiveness in Mathematics, Eighth Grade*, Singapore
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Exhibit C.15 Predictors of School Effectiveness in Mathematics, Eighth Grade*, Slovak Republic
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Exhibit C.16 Predictors of School Effectiveness in Mathematics, Eighth Grade*, Slovenia
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Exhibit C.17 Predictors of School Effectiveness in Mathematics, Eighth Grade*, Sweden
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Exhibit C.18 Predictors of School Effectiveness in Mathematics, Eighth Grade*, United States
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