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What Activities Do Students Do in Their Science Lessons?

Because it can affect pedagogical strategies, class size data are shown in
Exhibit 6.7. Across countries the average class size was 31 students.
However, there was considerable variation, from 40 to 50 students in
Indonesia, Korea, the Philippines, South Africa, Thailand, and Turkey to
20 or fewer students in Belgium (Flemish), Finland, and Italy. In most of
the Asian countries, including Chinese Taipei, Hong Kong, Indonesia,
Korea, Malaysia, the Philippines, Singapore, and Thailand, more than
two-thirds of the students were taught in classes of 36 or more. In South
Africa, 85 percent were in classes of this size. The relationship between
class size and achi is difficult to di given the variety of
policies and practices and the fact that smaller classes can be used for
both advanced and remedial learning. As shown in Exhibit 6.8, Cyprus,
Korea, and Slovenia significantly reduced the average size of their science
classes between 1995 and 1999, and no countries showed increases.

R

Exhibit 6.9 presents a profile of the activities most commonly encoun-
tered in science classes around the world, as reported by science teachers.
On average internationally, the most common activity was teacher lecture
(24 percent of class time), followed by students conducting experiments
(15 percent) and teacher-guided student practice (14 percent). Re-teach-
ing and clarification of content and procedures, student independent
practice, tests and quizzes, and teacher demonstrations of experiments
each occupied 10 percent of class time. Of the 12 countries in which
teachers reported that students conduct experiments for at least 20 per-
cent of class time, eight had average science achievement significantly
above the international average. The percentage of time spent on teacher
lecture ranged from 43 percent in Bulgaria to 12 percent in Tunisia.
Homework review took up 23 percent of class time in Jordan but only
three percent in Japan and England.

To gain a student perspective on the activities in science class, students
were asked to indicate how often they and their teachers do various activi-
ties. As shown in Exhibit 6.10, at least 8o percent of the students in gener-
al/integrated science, physics, and chemistry classes reported that the
teacher shows them how to do science problems almost always or pretty
often, compared with only 60 percent for earth science and 54 percent
for biology. Differences among the science subjects also appeared in the
percentages of students reporting that they work on science projects. On
average, 51 percent of students in general/integrated science reported
working on science projects almost always or pretty often, compared with
40 percent in physics, 44 percent in chemistry, and about 30 percent each
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Executive Summary

TIMSS 1999, a successor to the acclaimed 1995 Third International
Mathematics and Science Study (T1Mss), focused on the mathematics
and science achievement of eighth-grade students. Thirty-eight coun-
tries including the United States participated in TIMSS 1999 (also
known as TiMss-Repeat or TiMss-R).! Even more significantly for the
United States, however, TIMSS 1999 included a voluntary
Benchmarking Study. Twenty-seven jurisdictions from all across the
nation, including 19 states and 14 districts

or consortia (see below), participated in

he Bench king Study.
the benchimarking Study TIMSS 1999 Benchmarking Participants

Each jurisdiction had its own reasons

for taking part in the TIMss 1999 States Districts and Consortia
BenChmarklng Study. In general, participa- Connecticut Academy School District #20, Colorado Springs, CO
tion provided an unprecedented Idaho Chicago Public Schools, IL
opportunity for jurisdictions to assess the Mo Delaware Science Coalition, DE
comparative international standing of their Indiana First in the World Consortium, IL
students’ achievement and to evaluate Maryland Fremont/Lincoln/Westside Public Schools, NE
their mathematics and science programs in Massachusetts Guilford County, NC
an international context. Participants were Michigan Jersey City Public Schools, NJ
. . Missouri Miami-Dade County Public Schools, FL

also able to compare their achievement . - o
with that of the United States as a whole,2 North Carolina Michigan Invitational Group, Ml

. . Oregon Montgomery County, MD
and in the cases where they both partici- Pennsylvania Naperville School District #203, IL
pated, school districts could compare with South Carolina Project SMART Consortium, OH
the performance of their states. Texas Rochester City School District, NY

Fach .. . .. d valuabl Southwest Pennsylvania Math and Science
ac part1c1pat1ng Cl’ltlty mvested valuable Collaborative, PA

resources in this effort, primarily for data

collection and team building, but also for

staff development to facilitate use of the

TIMSS 1999 results as an effective tool for school improvement. Despite
each participant’s deep commitment to educational improvement by
virtue of its participation in such a venture, it took courage and initiative
to join such a high profile enterprise as the TiMss 1999 Benchmarking
Study. Whether students’ achievement fell at the top, middle, or bottom
of the range of results for countries internationally, each participant will
be asked to explain the results to its parents and communities.

T |EA's International Study Center at Boston College reported the international results for TIMSS 1999 as well as trends between 1995
and 1999 in two companion volumes — the TIMSS 1999 International Mathematics Report and the TIMSS 1999 International Science
Report. Performance in the United States relative to that of other nations was reported by the U.S. National Center for Education
Statistics in Pursuing Excellence: Comparisons of International Eighth-Grade Mathematics and Science Achievement from a U.S.
Perspective, 1995 and 1999. (See the Introduction for full citations.)

2 For the most part, the U.S. TIMSS national sample was separate from the students assessed in each of the Benchmarking jurisdic-
tions. Each Benchmarking participant had its own sample to provide comparisons to each of the TIMSS 1999 countries including the
United States. Collectively, the Benchmarking participants are not representative of the United States even though the effort was
substantial in scope.
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4 Executive Summary

This report provides a preliminary overview of the results for the
Benchmarking Study in science. The real work will take place as each
participating entity begins to examine its curriculum, teaching force,
instructional approaches, and school environment in an international
context. As those working on school improvement know full well, there is
no “silver bullet” or single factor that is the answer to higher achievement
in science or any other school subject. Making strides in raising student
achievement requires tireless diligence, as policy makers, administrators,
teachers, and communities work to make improvements in a number of
important areas related to educational quality.

Unlike in many countries around the world where educational decision
making is highly centralized, in the United States the opportunities to
learn science derive from an educational system that operates through
states and districts, allocating opportunities through schools and then
through classrooms. Improving students’ opportunities to learn requires
examining every step of the educational system, including the curriculum,
teacher quality, availability and appropriateness of resources, student
motivation, instructional effectiveness, parental support, and school safety.

Particularly since A Nation at Risk® was issued eighteen years ago, many
states and school districts have been working on the arduous task of
improving education in their jurisdictions. During the past decade,
content-driven systemic school reform has emerged as a promising model
for school improvement.* That is, curriculum frameworks establishing
what students should know and be able to do provide a coherent direc-
tion for improving the quality of instruction. Teacher preparation,
instructional materials, and other aspects of the system are then aligned
to reflect the content of the frameworks in an integrated way to reinforce
and sustain high-quality teaching and learning in schools and classrooms.

There has been concerted effort across the nation at the state and local
levels in writing and revising academic standards in various academic
subjects. In science, most states are in the process of implementing new
content or curriculum standards or revising existing ones.® All but four
states now have standards in science.® Twenty-nine states also have some
type of criterion-referenced science assessment aligned to state standards.”
Much of this effort has been based on work done at the national level
over the past decade to develop standards aimed at increasing the
science literacy of all students. The two most prominent documents are
the American Association for the Advancement of Science (AAAS)

3 A Nation at Risk: The Imperative for Education Reform (1983), Washington, DC: National Commission on Excellence in Education.

4 0'Day, J.A. and Smith, M.S. (1993), “Systemic Reform and Educational Opportunity” in S.H. Fuhrman (ed.), Designing Coherent
Education Policy: Improving the System, San Francisco, CA: Jossey-Bass, Inc.

5 Glidden, H. (1999), Making Standards Matter 1999, Washington, DC: American Federation of Teachers.
6 Key State Education Policies on K-12 Education: 2000 (2000), Washington, DC: Council of Chief State School Officers.

7 Orlofsky, G.F. and Olson, L. (2001), “The State of the States” in Quality Counts 2001, A Better Balance: Standards, Tests, and the Tools
to Succeed, Education Week, 20(17).



Benchmanrks for Science Literacy and the National Research Council’s
National Science Education Standards (NSES), both of which define stan-
dards for the teaching and learning of science that many state and local
educational systems have used to fashion their own curricula.?

Despite considerable energy devoted to educational improvement,
achievement in science has shown only modest gains since 1982.? The
TIMSS results show little change in eighth-grade science achievement
between 1995 and 1999. In 1999, the U.S. eighth graders performed
significantly above the TIMSS international average in science, but
about in the middle of the achievement distribution of the 38 partici-
pating countries (above 18 countries, similar to 5, and below 14). In
TIMSS 1999, the world class performance levels in science were set
essentially by four Asian countries and a central European one. Chinese
Taipei, Singapore, Hungary, Japan, and the Republic of Korea had the
highest average performance. The Netherlands, Australia, the Czech
Republic, and England also performed very well (see Exhibits 1.1 and
1.2 in Chapter 1).

8 Smith, TA., Martin, M.0., Mullis, I.V.S., and Kelly, D.L. (2000), Profiles of Student Achievement in Science at the TIMSS
International Benchmarks: U.S. Performance and Standards in an International Context, Chestnut Hill, MA: Boston College.

9 Campbell, J.R., Hombo, C.M., and Mazzeo, J. (2000), NAEP 1999 Trends in Academic Progress: Three Decades of Student
Performance, NCES 2000-469, Washington, DC: National Center for Education Statistics.
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Major Findings from the TIMSS 1999
Benchmarking Study

> Average performance in science for the 13 Benchmarking states was
generally clustered in the upper half of the international distribution
of results for the 38 countries. All but three of the Benchmarking
states performed significantly above the international average.

P> The top-performing Benchmarking participants — the Naperville
School District and the First in the World Consortium (both in
Illinois), the Michigan Invitational Group, and the Academy School
District (in Colorado) — all had average achievement comparable to
the world class performance of Chinese Taipei and Singapore.
However, the Benchmarking Study underscores the extreme impor-
tance of looking beyond the averages to the range of performance
found across the nation, as performance across the participating
school districts and consortia reflected nearly the full range of
achievement internationally. In contrast to the top performers,
urban districts with high percentages of students from low-income
families — the Rochester City School District, the Chicago Public
Schools, the Jersey City Public Schools, and the Miami-Dade County
Public Schools — performed more similarly to lower-performing
countries such as Jordan, Iran, Indonesia, Turkey, and Tunisia, but
significantly higher than the lowest-scoring countries.

P> The Tiumss 1999 Benchmarking Study provides evidence that some
schools in the U.S. are among the best in the world, but that a
world-class education is not available to all children across the
nation. The TiMss index of home educational resources (based on
books in the home, availability of study aids, and parents’ education
level) shows that students with more home resources have higher
science achievement. Furthermore, the Benchmarking jurisdictions
with the greatest percentages of students with high levels of home
resources were among the top-performing jurisdictions, and those
with the lowest achievement were four urban districts that also had
the lowest percentages of students with high levels of home
resources. These and other TiMSS 1999 Benchmarking results
support research indicating that students in urban districts with a
high proportion of low-income families and minorities often attend
schools with fewer resources than in non-urban districts, including
less experienced teachers, fewer appropriate instructional materials,
more emphasis on lower-level content, less access to gifted and
talented programs, higher absenteeism, more inadequate buildings,
and more discipline problems.
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P Itis disappointing that in science at the eighth grade, the TIMSS
1999 Benchmarking Study shows relatively unequal average
achievement for girls and boys in many of the Benchmarking
jurisdictions, and in the United States overall. Boys had
significantly higher average science achievement than girls in 10
of the 19 Benchmarking states, with Massachusetts, South
Carolina, and Texas the exceptions. Gender differences were less
prevalent among the Benchmarking districts and consortia, with
significant differences in just four jurisdictions: the First in the
World Consortium, Guilford County, Naperville, and the
Southwest Pennsylvania Math and Science Collaborative. This
follows the national and international pattern where the United
States was one of 16 countries in 1999 where boys significantly
outperformed girls.

P> Of the six science content areas assessed by Timss, U.S. eighth
graders performed higher than the international average in earth
science, life science, chemistry, environmental and resource issues,
and scientific inquiry and the nature of science, but only at the
international average in physics. In life science and in scientific
inquiry and the nature of science, the two areas in which the
United States performed best, some of the lowest-performing
Benchmarking participants had more success than in the other
content areas. It will be important, however, for each participant
to determine its specific relative strengths and weaknesses in
science achievement.

> Although many countries teach eighth-grade science as separate
subjects (namely, earth science, biology, physics, and chemistry),
most jurisdictions in the United States teach science as a single
general or integrated subject. It naturally follows, then, that
teachers in the U.S. overall and in the majority of the
Benchmarking entities reported a relatively heavy emphasis given
to general/integrated science among the science content areas. In
the U.S., teachers of 41 percent of the students reported that
general science was emphasized most in their classes, compared
with 28 percent for earth science, 21 percent for physical science
(chemistry/physics), five percent for biology, three percent for
chemistry, and two percent for physics. Although results for many
of the Benchmarking jurisdictions were similar to the national
profile, the content area emphasis differed substantially from juris-
diction to jurisdiction. For example, teachers in Idaho, the
Academy School District, Jersey City, and Rochester reported
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8 Executive Summary

emphasizing physical science for half or more of their students, while
those in North Carolina, Texas, the Delaware Science Coalition, the
Fremont/Lincoln/Westside Public Schools, and Guilford County did
so for less than 10 percent.

P> Research shows that higher achievement in science is associated with

teachers having a bachelor’s and/or master’s degree in science.!’
According to their teachers, however, U.S. eighth-grade students
were less likely than those in other countries to be taught science by
teachers with a major area of study in science, and more likely to be
taught by teachers with a major in general education. In the U.S., 47
percent of students were taught science by a teacher whose major
area of study was biology, 19 percent physics, 21 percent chemistry,
48 percent science education, 14 percent mathematics or mathe-
matics education, 56 percent general education, and 45 percent
some other area.!! Among Benchmarking participants, in almost
every jurisdiction the majority of students were in science classes in
which the teacher’s major area was science education or general
education. Teachers with a major in physics or chemistry were rare;
only in the Academy School District, Naperville, and Project SMART
were more than go percent of students taught by such teachers.

> I general, teachers in many Benchmarking entities and in the

United States overall expressed much less confidence in their prepa-
ration to teach eighth-grade science than mathematics. In the U.S. as
a whole, 87 percent of the students had teachers who felt “very well
prepared” to teach across a range of general mathematics topics
covered by Timss,'? compared with 27 percent for science. This
figure for science ranged from 56 percent in the Academy School
District to 14 percent in the Delaware Science Coalition across the
Benchmarking entities, with half of them exceeding the national
average. Teachers in a number of the lower-scoring jurisdictions
reported relatively high levels of confidence in their preparation,
possibly because they are teaching a science curriculum that is not
very demanding.

P> Since entering teachers make up a relatively small percentage of the

teaching force, improving teacher quality depends on providing
opportunities for professional development. Science teachers in the
United States reported a relatively heavy focus on curriculum, peda-
gogy, and content knowledge in their professional development
activities. Although the national pattern held in many jurisdictions,

10 Goldhaber, D.D. and Brewer, D.J. (1997), “Evaluating the Effect of Teacher Degree Level on Educational Performance” in W. Fowler (ed.),
Developments in School Finance, 1996, NCES 97-535, Washington DC: National Center for Education Statistics; Darling-Hammond, L.
(2000), Teacher Quality and Student Achievement: A Review of State Policy Evidence, Education Policy Analysis Archives, 8(1).

11 Because teachers can have dual majors, or different majors at the undergraduate and graduate level, percentages do not add to 100.

12 Mullis, 1.V.S., Martin, M.O., Gonzalez, E.J., O'Connor, K.M., Chrostowski, S.J., Gregory, K.D., Garden, R.A., and Smith, T.A. (2001),
Mathematics Benchmarking Report, TIMSS 1999 — Eighth Grade: Achievement for U.S. States and Districts in an International Context,
Chestnut Hill, MA: Boston College.



there was variation across the Benchmarking participants. For
example, the percentage of students whose teachers reported an
emphasis on content knowledge ranged from 24 percent in the
Delaware Science Coalition to 59 percent in Miami-Dade.

The choices teachers make determine, to a large extent, what
students learn. An important aspect of teaching science is the
emphasis placed on scientific investigation. The TiMss 1999 results
show that higher science achievement is related to the emphasis
that teachers place on experiments or practical investigations. In
the United States as a whole, g1 percent of the students were in
science classes with a high degree of emphasis on scientific investi-
gation, compared with 48 percent internationally for countries
with general/integrated science. There was great variation among
the Benchmarking participants, from 79 percent in Naperville,
more than in any TIMSS 19gQ country, to 17 percent in the
Delaware Science Coalition. Eighteen of the Benchmarking enti-
ties were above the U.S. average. In addition to Naperville, more
than 5o percent of students were in such classes in Maryland, the
First in the World Consortium, the Academy School District,
Connecticut, and the Fremont/Lincoln/Westside Public Schools.

In general, the TIMSS 1999 data reveal that the focus in most
science classes was on teacher-centered activities. In the United
States overall, 69 percent of students reported that their teacher
shows them how to do science problems almost always or pretty
often, while only 59 percent reported that they work on science
projects this frequently. According to U.S. science teachers, class
time is spent as follows: 19 percent on lecture style teacher pres-
entation; 23 percent on teacher-guided or independent student
practice; 17 percent on students conducting experiments; eight
percent on teachers demonstrating experiments; nine percent
on re-teaching and clarification; nine percent on tests and
quizzes, eight percent on homework review; six percent on
administrative tasks; and three percent on other activities. The
results for the Benchmarking participants generally resembled
the national profile.

The TiMSS 1999 data indicate that the instructional time for
learning science, beyond being spent largely on teacher-centered
activities, becomes further eroded by non-instructional tasks. In
Japan and Korea, more than half the students were in classes that
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never had interruptions for announcements or administrative tasks.
Among the Benchmarking participants, the results ranged from go
percent of the eighth graders in such classes in Naperville to only
seven percent in the Academy School District. Also, 57 percent of
the U.S. students reported that they began their science homework
during class almost always or pretty often, compared with the inter-
national average of 41 percent. In most Benchmarking jurisdictions,
the results followed the national pattern, although the percentage
varied from 41 to %74 percent.

P> The Benchmarking Study shows that students in schools that are
well-resourced have higher science achievement. Among the
Benchmarking participants, three-fourths or more of the students in
the Academy School District, the First in the World Consortium, and
Naperville were in schools where the capacity to provide science
instruction was largely unaffected by shortages or inadequacies in
instructional materials, supplies, buildings, space, laboratory equip-
ment and materials, computers and computer software, calculators,
library materials and audio-visual resources. These high percentages
exceeded those of all the TiMSS 1999 countries, with the highest
percentages (43 to 60 percent) reported by Belgium (Flemish),!®
Singapore, and the Czech Republic.

> Discipline that maintains a safe and orderly atmosphere conducive to
learning is very important to school quality, and research indicates
that urban schools have conditions less conducive to learning than
non-urban schools.!* For example, urban schools report more crime
against students and teachers at school and that physical conflict
among students is a serious or moderate problem. Among the
Benchmarking participants there was considerable variation in prin-
cipals’ reports about the seriousness of a variety of potential
discipline problems. In several of the urban districts, however, 10
percent or more of the students were in schools where absenteeism,
classroom disturbances, and physical injury to students were felt to
be serious problems. Also in several of these districts, 20 percent or
more of the students were in schools where intimidation or verbal
abuse among students was a serious problem.

13 Belgium has two separate educational systems, Flemish and French. The Flemish system participated in TIMSS 1999,

14 Mayer, D.P, Mullens, J.E., and Moore, M.T. (2000), Monitoring School Quality: An Indicators Report, NCES 2001-030, Washington, DC:
National Center for Education Statistics; Kaufman, P, Chen, X., Choy, S.P, Ruddy, S.A., Miller, A.K., Fleury, J.K., Chandler, K.A., Rand,
M.R., Klaus, P, and Planty, M.G. (2000), Indicators of School Crime and Safety, 2000, NCES 2001-017/NCJ-184176, Washington, DC:
U.S. Departments of Education and Justice.
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Among the 27 participants in the TIMSS 1999 Benchmarking Study,
there was particularly extreme variation in science achievement among
the school districts and consortia, but less among the states. Several
districts in relatively wealthy communities had comparatively high
achievement in science, while others in urban areas with high percent-
ages of students from low-income families had relatively low
achievement, compared with the TIMSS 1999 results internationally.
Regardless of its performance, however, each state, district, and
consortium now has a better idea of the challenges ahead and access
to a rich array of data about various facets of its educational system.
The TIMSS 1999 data provide an excellent basis for examining how
best to move from developing a curriculum framework or standards in
science to meeting the extraordinary challenge of actually imple-
menting the standards in schools and classrooms often characterized
by considerable cultural, social, and experiential diversity.
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Over the last decade, many states and school districts have created
content and performance standards targeted at improving students’
achievement in mathematics and science. In science, most states are in
the process of implementing new standards or revising existing ones.! All
but four states now have content or curriculum standards in science.?
Much of this effort has been based on work done at the national level
during this period to develop standards aimed at increasing the science
literacy of all students. The two most prominent documents are the
American Association for the Advancement of Science (AAAS) Benchmarks
for Science Literacy and the National Research Council’s National Science
Education Standards (NSES), both of which define standards for the
teaching and learning of science that many state and local educational
systems have used to fashion their own curricula.?

Particularly during the past decade, there has been an enormous
amount of energy expended in states and school districts not only on
developing science content standards but also on improving teacher
quality and school environments as well as on developing assessments
and accountability measures.? Participating in an international assess-
ment provides states and school districts a global context for evaluating
the success of their policies and practices aimed at raising students’
academic achievement.

What Is TIMSS 1999 Benchmarking?

TIMSS 1999, a successor to the 1995 Third International Mathematics
and Science Study (TiMss), focused on the mathematics and science
achievement of eighth-grade students. Thirty-eight countries including
the United States participated in TIMSS 1999 (also known as TImSs-
Repeat or T1Mss-R). Even more significantly for the United States,
however, TIMSS 1999 included a voluntary Benchmarking Study.
Participation in the TimMSs 1999 Benchmarking Study at the eighth
grade provided states, districts, and consortia an unprecedented oppor-
tunity to assess the comparative international standing of their
students’ achievement and evaluate their mathematics and science
programs in an international context. Participants were also able to
compare their achievement with that of the United States as a whole,
and in the cases where they both participated, school districts could
compare with the performance of their states.

1 Glidden, H. (1999), Making Standards Matter 1999, Washington, DC: American Federation of Teachers.
2 Key State Education Policies on K-12 Education: 2000 (2000), Washington, DC: Council of Chief State School Officers.

3" Smith, TA., Martin, M.0., Mullis, LS., and Kelly, D.L. (2000), Profiles of Student Achievement in Science at the TIMSS International
Benchmarks: U.S. Performance and Standards in an International Context, Chestnut Hill, MA: Boston College.

4 Orlofsky, G.F. and Olson, L. (2001), “The State of the States” in Quality Counts 2001, A Better Balance: Standards, Tests, and the
Tools to Succeed, Education Week, 20(17).
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Introduction

Originally conducted in 1994-1995,° TIMSS compared the mathematics
and science achievement of students in 41 countries at five grade levels.
Using questionnaires, videotapes, and analyses of curriculum materials,
TIMSS also investigated the contexts for learning mathematics and science
in the participating countries. TIMSS results, which were first reported in
1996, have stirred debate, spurred reform efforts, and provided important
information to educators and decision makers around the world. The
findings from TIMSS 1999, a follow-up to the earlier study, add to the rich-
ness of the TiMss data and their potential to have an impact on policy and
practice in mathematics and science teaching and learning.

Twenty-seven jurisdictions from all across the nation, including 19 states
and 14 districts or consortia, participated in the Benchmarking Study (see
Exhibit 1). To conduct the Benchmarking Study, the TIMSS 199Q assess-
ments were administered to representative samples of eighth-grade
students in each of the participating districts and states in the spring of
1999, at the same time and following the same guidelines as those estab-
lished for the g8 countries.

In addition to testing achievement in mathematics and science, the TimMss
1999 Benchmarking Study involved administering a broad array of ques-
tionnaires. TIMSS collected extensive information from students, teachers,
and school principals as well as system-level information from each partici-
pating entity about mathematics and science curricula, instruction, home
contexts, and school characteristics and policies. The TiMss data provide
an abundance of information making it possible to analyze differences in
current levels of performance in relation to a wide variety of factors asso-
ciated with classroom, school, and national contexts within which
education takes place.

Why Did Countries, States, Districts, and Consortia Participate?

The decision to participate in any cycle of Timss is made by each country
according to its own data needs and resources. Similarly, the states,
districts, and consortia that participated in the Benchmarking Study
decided to do so for various reasons.

Primarily, the Benchmarking participants are interested in building
educational capacity and looking at their own situations in an interna-
tional context as a way of improving mathematics and science teaching
and learning in their jurisdictions. International assessments provide an
excellent basis for gaining multiple perspectives on educational issues and

5 TIMSS was administered in the spring of 1995 in northern hemisphere countries and in the fall of 1994 in southern hemisphere coun-
tries, both at the end of the school year.



examining a variety of possible reasons for observed differences in
achievement. While Timss helps to measure progress towards learning
goals in mathematics and science, it is much more than an educational
Olympics. It is a tool to help examine such questions as:

¢ How demanding are our curricula and expectations for
student learning?

¢ Is our classroom instruction effective? Is the time provided for
instruction being used efficiently?

* Are our teachers well prepared to teach science concepts? Can they
help students understand science?

® Do our schools provide an environment that is safe and conducive
to learning?

Unlike in many countries around the world where educational decision
making is highly centralized, in the United States the opportunities to
learn science derive from an educational system that operates through
states and districts, allocating opportunities through schools and then
through classrooms. Improving students’ opportunities to learn
requires examining every step of the educational system, including the
curriculum, teacher quality, availability and appropriateness of
resources, student motivation, instructional effectiveness, parental
support, and school safety.

Science Benchmarking Report: TIMSS 1999 — Eighth Grade
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Which Countries, States, Districts, and Consortia Participated?

Exhibit 1 shows the 38 countries, 13 states, and the 14 districts and
consortia that participated in TIMSS 1999 and the Benchmarking Study.

The consortia consist of groups of entire school districts or individual
schools from several districts that organized together either to participate
in the Benchmarking Study or to collaborate across a range of educa-
tional issues. Descriptions of the consortia that participated in the
project follow.

Delaware Science Coalition. The Delaware Science Coalition (DSC) is a
coalition of 15 school districts working in partnership with the Delaware
Department of Education and the business-based Delaware Foundation
for Science and Mathematics Education. The mission of the Dsc is to
improve the teaching and learning of science for all students in grades
K-8. The Coalition includes more that 2,200 teachers who serve more
than go percent of Delaware’s public school students.

First in the World Consortium. The First in the World Consortium consists
of a group of 18 districts from the North Shore of Chicago that have
joined forces to bring a world-class education to the region’s students
and to improve mathematics and science achievement in their schools.
Resulting from meetings of district superintendents in 19gs, the
consortium decided to focus on three main goals: benchmarking their
performance to educational standards through participating in the
original TIMSS in 1996 and again in 19Qgg; creating a forum to share
the vision with businesses and the community of benchmarking to
world-class standards; and establishing a network of learning communi-
ties of teachers, researchers, parents, and community members to
conduct the work needed to achieve their goal.

Fremont/Lincoln/Westside Public Schools. The Fremont/Lincoln/Westside
consortium is comprised of three public school districts in Nebraska.
These districts joined together specifically to participate in the TIMSS
1999 Benchmarking Study.

Michigan Invitational Group. The Michigan Invitational Group is a
heterogeneous and socioeconomically diverse group composed of
urban, suburban, and rural schools across Michigan. Schools invited to
participate as part of this consortia were those that were using National
Science Foundation (NS¥) materials, well-developed curricula, and
provided staff development to teachers.
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Project SMART Consortium. SMART (Science & Mathematics
Achievement Required For Tomorrow) is a consortium of go diverse
school districts in northeast Ohio committed to continuous improve-
ment, long term systemic change, and improved student learning in
science and mathematics in grades K-12. It is jointly funded by the
Ohio Department of Education and the Martha Holden Jennings
Foundation. The schools that participated in the project represent
17 of the go districts.

Southwest Pennsylvania Math and Science Collaborative. The Southwest
Pennsylvania Math and Science Collaborative, established in 1994,
coordinates efforts and focuses resources on strengthening math and
science education in the entire southwest Pennsylvania workforce
region that has Pittsburgh as its center. Committed to gathering and
using good information that can help prepare its students to be
productive citizens, the Collaborative is composed of all 118 “local
control” public districts, as well as the parochial and private schools
in the nine-county region. Several of these districts are working
together in selecting exemplary materials, developing curriculum
frameworks, and building sustained professional development strate-
gies to strengthen math and science instruction.
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Exhibit 1 - . )
) Participants in TIMSS 1999 Benchmarkin
(Continued) P 9
8th Grade Science
States Districts and Consortia Countries
Connecticut Academy School _District #20, Australia
Idaho Colorado Springs, CO Belgium (Flemish)
Illinois . . Bulgaria
Indiana Chicago Public Schools, IL Canada
Maryland Delaware Science Coalition, DE Chile
Massachusetts Chinese Taipei
Michigan First in the World Consortium, IL Cyprus
bt [ESRUT . Fremont/Lincoln/Westside Cazdln Rpuitlie
North Carolina Public Schools, NE England
Oregon Finland
Pennsylvania Guilford County, NC Hong Kong, SAR
South Carolina q . Hungary
Texas Jersey City Public Schools, NJ Indonesia
Miami-Dade County Public Iran, Islamic Republic
Schools, FL Israel
N o Italy
Michigan Invitational Group, MI Japan
Jordan

Montgomery County, MD

Naperville Community Unit
School District #203, IL

Project SMART Consortium, OH
Rochester City School District, NY

Southwest Pennsylvania Math
and Science Collaborative, PA

Korea, Republic of
Latvia (LSS)
Lithuania

Macedonia, Republic of

Malaysia
Moldova
Morocco
Netherlands
New Zealand
Philippines
Romania
Russian Federation
Singapore
Slovak Republic
Slovenia

South Africa
Thailand
Tunisia

Turkey

United States

TIMSS 1999

| S C Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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What Is the Relationship Between the TIMSS 1999 Data for the
United States and the Data for the Benchmarking Study?

The results for the 48 countries participating in TIMSS 1999, including
those for the United States, were reported in December 2000 in two
companion reports — the TIMSS 1999 International Science Report and the
TIMSS 1999 International Mathematics Report.° Performance in the United
States relative to that of other nations was reported by the U.S. National
Center for Education Statistics in Pursuing Excellence.” The results for the
United States in those reports, as well as in this volume and its companion
mathematics report,® were based on a nationally representative sample of
eighth-grade students drawn in accordance with TiMss guidelines for all
participating countries.

Because having valid and efficient samples in each country is crucial to
the quality and integrity of TIMSS, procedures and guidelines have been
developed to ensure that the national samples are of the highest quality
possible. Following the TiMss guidelines, representative samples were also
drawn for the Benchmarking entities. Sampling statisticians at Westat, the
organization responsible for sampling and data collection for the United
States, worked in accordance with TimMss standards to design procedures
that would coordinate the assessment of separate representative samples
of students within each Benchmarking entity.

For the most part, the U.S. TIMSS 199g national sample was separate from
the students assessed in each of the Benchmarking jurisdictions. Each
Benchmarking participant had its own sample to provide comparisons
with each of the TIMSS 1999 countries including the United States. In
general, the Benchmarking samples were drawn in accordance with the
TIMSS standards, and achievement results can be compared with
confidence. Deviations from the guidelines are noted in the exhibits in
the reports. The TIMSS 1999 sampling requirements and the outcomes of
the sampling procedures for the participating countries and
Benchmarking jurisdictions are described in Appendix A. Although taken
collectively the Benchmarking participants are not representative of the
United States, the effort was substantial in scope involving approximately
1,000 schools, 4,000 teachers, and 50,000 students.

6 Martin, M.O., Mullis, 1.V.S., Gonzalez, E.J., Gregory, K.D., Smith, TA., Chrostowski, S.J., Garden, R.A., and O'Connor, K.M. (2000), TIMSS
1999 International Science Report: Findings from IEA’s Repeat of the Third International Mathematics and Science Study at the Eighth
Grade, Chestnut Hill, MA: Boston College; Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., Gregory, K.D., Garden, R.A., O'Connor, K.M.,
Chrostowski, S.J., and Smith, T.A. (2000), TIMSS 1999 International Mathematics Report: Findings from IEA’s Repeat of the Third
International Mathematics and Science Study at the Eighth Grade, Chestnut Hill, MA: Boston College.

7 Gonzales, P, Calsyn, C., Jocelyn, L., Mak, K., Kastberg, D., Arafeh, S., Williams, T., and Tsen, W. (2000), Pursuing Excellence:
Comparisons of International Eighth-Grade Mathematics and Science Achievement from a U.S. Perspective, 1995 and 1999, NCES
2001-028, Washington, DC: National Center for Education Statistics.

8 Mullis, 1.V.S., Martin, M.O., Gonzalez, E.J., O'Connor, K.M., Chrostowski, S.J., Gregory, K.D., Garden, R.A., and Smith, T.A. (2001),
Mathematics Benchmarking Report, TIMSS 1999 — Eighth Grade: Achievement for U.S. States and Districts in an International Context,
Chestnut Hill, MA: Boston College.
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How Was the TIMSS 1999 Benchmarking Study Conducted?

The T1iMss 1999 Benchmarking Study was a shared venture. In conjunc-
tion with the Office of Educational Research and Improvement (OERI)
and the National Science Foundation (NsF), the National Center for
Education Statistics (NCES) worked with the International Study Center
at Boston College to develop the study. Each participating jurisdiction
invested valuable resources in the effort, primarily for data collection
including the costs of administering the assessments at the same time
and using identical procedures as for Timss in the United States. Many
participants have also devoted considerable resources to team building
as well as to staff development to facilitate use of the TIMSS 1999 results
as an effective tool for school improvement.

The TiMss studies are conducted under the auspices of the
International Association for the Evaluation of Educational
Achievement (1EA), an independent cooperative of national and
governmental research agencies with a permanent secretariat based in
Amsterdam, the Netherlands. Its primary purpose is to conduct large-
scale comparative studies of educational achievement to gain a deeper
understanding of the effects of policies and practices within and across
systems of education.

TIMSS is part of a regular cycle of international assessments of mathe-
matics and science that are planned to chart trends in achievement
over time, much like the regular cycle of national assessments in the
U.S. conducted by the National Assessment of Educational Progress
(NAEP). Work has begun on TiMSs 2004, and a regular cycle of studies
is planned for the years beyond.

The 1£A delegated responsibility for the overall direction and manage-
ment of TIMSS 1999 to the International Study Center in the Lynch
School of Education at Boston College, headed by Michael O. Martin
and Ina V.S. Mullis. In carrying out the project, the International Study
Center worked closely with the 1EA Secretariat, Statistics Canada in
Ottawa, the 1A Data Processing Center in Hamburg, Germany, and
Educational Testing Service in Princeton, New Jersey. Westat in
Rockville, Maryland, was responsible for sampling and data collection
for the Benchmarking Study as well as the U.S. component of TIMsS
1999 so that procedures would be coordinated and comparable.

Science Benchmarking Report: TIMSS 1999 — Eighth Grade
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Funding for TiMss 1999 was provided by the United States, the World
Bank, and the participating countries. Within the United States, funding
agencies included NCEs, NsF, and OERI, the same group of organizations
supporting major components of the TiMss 1999 Benchmarking Study for
states, districts, and consortia, including overall coordination as well as
data analysis, reporting, and dissemination.

What Was the Nature of the Science Test?

The TiMss curriculum frameworks developed for 19gs were also used for
1999. They describe the content dimensions for the TIMSS tests as well as
the performance expectations (behaviors that might be expected of
students in school science).? Six content areas were covered in the TIMSS
1999 science test. These areas and the percentage of the test items
devoted to each are earth science (15 percent), life science (2% percent),
physics (27 percent), chemistry (14 percent), environmental and
resource issues (nine percent), and scientific inquiry and the nature of
science (eight percent). The performance expectations include under-
standing simple information (g9 percent), understanding complex
information (g1 percent), theorizing, analyzing, and solving problems
(19 percent), using tools, routine procedures, and science processes
(seven percent), and investigating the natural world (four percent).

The test items were developed through a cooperative and iterative process
involving the National Research Coordinators (NRCs) of the participating
countries. All of the items were reviewed thoroughly by subject matter
experts and field tested. Nearly all the TIMSS 1999 countries participated
in field testing with nationally representative samples, and the NRCs had
several opportunities to review the items and scoring criteria. The TIMSS
1999 science test contained 146 items representing a range of science
topics and skills.

About one-fourth of the questions were in the free-response format,
requiring students to generate and write their answers. These questions,
some of which required extended responses, were allotted about 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. Chapter 2 of this report contains
20 example items illustrating the range of science concepts and processes
covered in the TIMSS 1999 test. Appendix D contains descriptions of the
topics and skills assessed by each item.

9 Robitaille, D.F,, McKnight, C.C., Schmidt, W.H., Britton, E.D., Raisen, S.A., and Nicol, C. (1993), TIMSS Monograph No. 1: Curriculum
Frameworks for Mathematics and Science, Vancouver, BC: Pacific Educational Press.



Testing was designed so that no one student took all the items, which
would have required more than three hours of testing time. Instead,
the test was assembled in eight booklets, each requiring go minutes to
complete. Each student took only one booklet, and the items were
rotated through the booklets so that each item was answered by a
representative sample of students.

How Does TIMSS 1999 Compare with NAEP?

The National Assessment of Educational Progress (NAEP) is an ongoing
program that has reported the science achievement of U.S. students for
some g0 years. TIMSS and NAEP were designed to serve different
purposes, and this is evident in the types of assessment items as well as
the content areas and topics covered in each assessment. TIMSS and
NAEP both assess students at the eighth grade, and both tend to focus
on science as it is generally presented in classrooms and textbooks.
However, TiMsS is based on the curricula that students in the partici-
pating countries are likely to have encountered by the eighth grade,
while NAEP is based on an expert consensus of what students in the
United States should know and be able to do in science and other
academic subjects at that grade. For example, TIMSS 1999 appears to
place more emphasis on the physical sciences (physics and chemistry)
than does NAEP, while NAEP appears to distribute its focus more equally
among physical science, earth science, and life science.!’

Whereas NAEP is designed to provide comparisons among and between
states and the nation as a whole, the major purpose of the TIMSS 1999
Benchmarking Study was to provide entities in the United States with a
way to compare their achievement and instructional programs in an
international context. Thus, the point of comparison or “benchmark”
consists primarily of the high-performing T1mMss 1999 countries. The
sample sizes were designed to place participants near the top, middle,
or bottom of the TiMSS continuum of performance internationally, but
not necessarily to detect differences in performance among different
Benchmarking participants. For example, all 14 of the participating
states performed similarly in science in relation to the TIMSS countries —
in the upper half of the international distribution of results. As
findings from the NAEP assessment in 2000 are released, it is important
to understand the differences and similarities in the assessments to be
able to make sense of the findings in relation to each other.

10 Nohara, D. (working paper 2001), A Comparison of Three Educational Assessments: NAEP, TIMSS-R, and PISA, Washington, DC:
National Center for Education Statistics.
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How Do Country Characteristics Differ?

International studies of student achievement provide valuable compara-
tive information about student performance, instructional practice, and
curriculum. Accompanying the benefits of international studies, though,
are challenges associated with making comparisons across countries,
cultures, and languages. TIMSS attends to these issues through careful
planning and documentation, cooperation among the participating
countries, standardized procedures, and rigorous attention to quality
control throughout.!!

It is extremely important, nevertheless, to consider the TIMSS 19gQ results
in light of countrywide demographic and economic factors. Some selected
demographic characteristics of the TIMSS 1999 countries are presented in
Exhibit 2. Countries ranged widely in population, from almost 270
million in the United States to less than one million in Cyprus, and in
size, from almost 177 million square kilometers in the Russian Federation
to less than one thousand in Hong Kong SAR and Singapore. Countries
also varied widely on indicators of health, such as life expectancy at birth
and infant mortality rate, and of literacy, including adult literacy rate and
daily newspaper circulation. Exhibit g shows information for selected
economic indicators, such as gross national product (GNP) per capita,
expenditure on education and research, and development aid. The data
reveal that there is great disparity in the economic resources available to
participating countries.

One fundamental way in which countries can differ is the way in which
science instruction is organized at the eighth grade. In some countries
science at the eighth grade is taught as a single general or integrated
subject, while in others it is taught as separate science subjects, namely
earth science, biology, physics, and chemistry. The majority of countries
teach science at the eighth grade as a single integrated subject, although
in many countries, particularly the European ones, it is common practice
to teach science as separate subjects. In the U.S. it is more common to
teach science at the eighth grade as a single subject. Exhibit 5.1 in the
curriculum chapter details for each country and Benchmarking partici-
pant the science subjects offered up to and including the eighth grade.

11 Appendix A contains an overview of the procedures used. More detailed information is provided in Martin, M.0., Gregory, K.A., and
Stemler, S.E., eds., (2000), TIMSS 1999 Technical Report, Chestnut Hill, MA: Boston College.
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TIMSS 1999
Selected Characteristics of TIMSS 1999 Countries | SC Benchmarking

Boston College
8th Grade Science

Area of Life Infant Daily
Population Size Country Mortality Rate Adult Literacy =~ Newspaper
Expectancy
(in millions)* (1000 square at Birth? (per 1000 live Rate (%)* Circulation
kilometers)? births)* (per 1000)°
United States 267.6 9159 76 7 99.0 212
Australia 18.5 7682 78 5 99.0 296
Belgium (Flemish) 7 10.2 33 77 6 99.0 161
Bulgaria 83 1m n 18 98.2 254
Canada 30.3 9221 79 6 99.0 158
Chile 14.6 749 75 1 95.2 98
Chinese Taipei ® 22.1 36 75 8 - -
Cyprus ° 0.8 9 - 6 95.9 111
Czech Republic 103 77 74 6 99.0 254
England 50.0 130 - - 99.0 -
Finland 5.1 305 71 4 99.0 455
Hong Kong 6.5 1 79 5 92.4 786
Hungary 10.2 92 n 10 99.0 186
Indonesia 200.4 1812 65 47 85.0 23
Iran, Islamic Rep. 60.9 1622 69 32 73.3 26
Israel "' 6.1 21 78 7 95.4 288
Italy 57.5 294 78 5 98.3 104
Japan 126.1 377 80 4 99.0 578
Jordan 4.4 89 7 29 87.2 Y] &
Korea, Rep. 46.0 99 72 9 97.2 394 &
Latvia 25 62 69 15 99.0 247 %
Lithuania 37 65 n 10 99.0 93 "g
Macedonia 2.0 25 72 16 94.0 21 E
Malaysia 21.7 329 72 " 85.7 163 g
Moldova 43 33 67 20 98.3 60 Lg
Morocco ™ 273 71 67 51 459 27 g
Netherlands 156 34 78 5 99.0 306 ©
New Zealand 38 268 77 7 99.0 216 2
Philippines 735 298 68 35 94.6 82 g
[}
Romania 226 230 69 22 97.8 298 £
Russian Federation 147.3 16889 67 17 99.0 105 T%
Singapore 3.1 1 76 4 91.4 324 S
©
Slovak Republic 5.4 48 3 9 99.0 184 <
Slovenia 2.0 20 75 5 99.0 199 _l—i
South Africa 40.6 1221 65 48 84.0 34 £
Thailand 60.6 511 69 33 9.7 64 o
Tunisia 9.2 155 70 30 67.0 31 §
Turkey 62.5 815 69 40 83.2 110 §

Estimates for 1997 based, in most cases, on a de facto definition. Refugees not permanently settled 7 Figures for Belgium (Flemish) are for the whole country of Belgium.
in the country of asylum are generally considered to be part of their country of origin. World Bank 8 . - - . ) .
(1999) World Development Indicators, p. 42-44. Data provided by Department of Statistics, Ministry of Interior, Republic of China.

Area is the total surface area in square kilometers, comprising all land area and inland waters. World gata for population, area, and infant mortality provided by Cypriot Government Statistics
Bank (1999) World Development Indicators, p. 120-122. epartment.

10 ' X i
Number of years a newborn infant would live if prevailing patterns of mortality at its birth were to The Statesman’s Yeartiook, 1998-99. Edited by Barry Tumer, p1411.
stay the same throughout its life. World Bank (1999) World Development Indicators, p. 110-112. 11 Data provided by Israel’s Central Bureau of Statistics, publication no. 1133.

Infant mortality rate is the number of deaths of infants under one year of age during 1997 per 12 Data provided by Ministere du plan et de I'initiation economique: Annuaire de Maroc, 1999.
1,000 live births in the same year. World Bank (1999) World Development Indicators, p.16-18.

Population aged 15 years and over. UNDP (1999) Human Development Report 1999 (134-137).

13 Data provided by Turkey's State Institute of Statistics.

A dash (-) indicates data are not available.
A newspaper issued at least four times a week is considered to be a daily newspaper. Circulation
figures show the average circulation. UNESCO (1999) Statistical Yearbook, IV (106-133).
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Selected Economic Indicators of TIMSS 1999 Countries

8th Grade Science

Expenditure

TIMSS 1999

| ( Benchmarking

Gross National GNP per ::23:(:::::;?1 on Raezgarch Total
Pro_dud_: per Capitq as % of Gross  Development Unemployment Aid per
Capita (in US (Purcha5|_ng National N e G (% of total Capitas
dollars)’ Power Parity)? Product® National labor force)®
Product*
United States 29080 29080 5.4 2.6 5.0 -
Australia 20650 19510 5.5 1.8 8.4 -
Belgium (Flemish) 26730 23090 3.1 1.6 12.7 -
Bulgaria 1170 3870 3.2 0.6 1.1 25
Canada 19640 21750 6.9 1.7 9.4 0
Chile 4820 12240 3.6 0.6 5.3 9
Chinese Taipei 13235 - 49 2.0 2.9 -
Cyprus - - 45 0.2 - -
Czech Republic 5240 10380 5.1 1.2 3.1 10
England = = = = = =
Finland 24790 19660 75 2.8 14.7 -
Hong Kong 25200 24350 29 0.3 22 -
Hungary 4510 6970 4.6 0.7 10.5 16
Indonesia 1110 3390 14 0.1 - 4
Iran, Islamic Rep. 1780 5690 4.0 0.5 = 3
Israel 16180 17680 10.1 24 7.7 204
Italy 20170 20100 49 2.2 121 -
Japan 38160 24400 3.6 2.8 3.2 -
Jordan 1520 3350 7.9 03 - 104
Korea, Rep. 10550 13430 3.7 2.8 2.7 -3
Latvia 2430 3970 6.3 0.4 7.0 33
Lithuania 2260 4140 5.5 0.7 7.1 27
Macedonia 1100 3180 5.1 = 38.8 75
Malaysia 4530 7730 4.9 0.2 25 -1
Moldova 460 1450 10.6 0.9 1.6 15
Morocco 1260 3210 5.3 - 17.8 17
Netherlands 25830 21300 5.1 2.1 6.2 -
New Zealand 15830 15780 73 1.0 6.0 -
Philippines 1200 3670 3.4 0.2 79 9
Romania 1410 4270 3.6 0.7 6.3 9
Russian Federation 2680 4280 35 0.9 34 5
Singapore 32810 29230 3.0 1.1 24 0
Slovak Republic 3680 7860 5.0 1.1 12.6 13
Slovenia 9840 11880 5.7 1.5 13.9 49
South Africa 3210 7190 8.0 0.7 - 12
Thailand 2740 6490 4.8 0.1 0.9 10
Tunisia 2110 5050 7.1 03 - 21
Turkey 3130 6470 22 0.5 6.6 0

o

World Bank (1999) World Development Indicators, p. 12-14.

An international dollar has the same purchasing power over GNP as a U.S. dollar in the United
States. World Bank (1999) World Development Indicators, p. 12-14.

UNESCO (1999) Statistical Yearbook, p.Il-(490-513); Belgium figure is for the Flemish community
only; Cyprus is for Greek section only.

UNESCO (1999) Statistical Yearbook, p.lll-(6-17); Belgium figure is for the Flemish community only;

Cyprus is for Greek section only.

Unemployment is the share of the labor force that is without work but available for and seeking
employment. Definitions of labor force and unemployment differ by country. World Bank (1999)
World Development Indicators, p. 58-60.
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World Bank (1999) World Development Indicators, p. 352-355. Aid per capita includes official
development assistance, which consists of disbursement of loans and grants, and official aid, which
consists of capital projects, budget and balance of payments support, food and other commodity
services, technical co-operation and emergency relief. A negative value indicates repayments exceed
aid payments.

Figures for Belgium (Flemish) are for the whole country of Belgium.
Data provided by Department of Statistics, Ministry of Interior, Republic of China.

Data Provided by Israel’s Central Bureau of Statistics, publication no. 1133.

A dash (-) indicates data are not available or that aggregates cannot be calculated because of missing

data in year shown.

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



How Do the Benchmarking Jurisdictions Compare on
Demographic Indicators?

Together, the indicators in Exhibits 2 and g highlight the diversity of
the TIMSS 1999 countries. Although the factors the indicators reflect do
not necessarily determine high or low performance in science, they do
provide a context for considering the challenges involved in the educa-
tional task from country to country. Similarly, there was great diversity
among the TiMss 1999 Benchmarking participants. Exhibit 4 presents
information about selected characteristics of the states, districts, and
consortia that took part in the TIMSS 1999 Benchmarking Study.

As illustrated previously in Exhibit 1, geographically the Benchmarking
jurisdictions were from all across the United States, although there was
a concentration of east coast participants with six of the states and
several of the districts and consortia from the eastern seaboard. Illinois
was well represented, by the state as a whole and by three districts or
consortia — the Chicago Public Schools, the Naperville School District,
and the First in the World Consortium. Several other districts and
consortia also had the added benefit of a state comparison — the
Michigan Invitational Group and Michigan, Guilford County and North
Carolina, Montgomery County and Maryland, and the Southwest
Pennsylvania Math and Science Collaborative and Pennsylvania.

As shown in Exhibit 4, demographically the Benchmarking participants
varied widely. They ranged greatly in the size of their total public
school enrollment, from about 244,000 in Idaho to nearly four million
in Texas among states, and from about 11,000 in the Michigan
Invitational Group to about 430,000 in the Chicago Public Schools
among districts and consortia.

It is extremely important to note that the Benchmarking jurisdictions
had widely differing percentages of limited English proficient and
minority student populations. They also had widely different percent-
ages of students from low-income families (based on the percentage of
students eligible to receive free or reduced-price lunch). Among states,
Texas had more than half minority students compared with less than
one-fifth in Idaho, Indiana, and Michigan. Among the school districts,
those in urban areas had more than four-fifths minority students,
including the Chicago Public Schools (89 percent), the Jersey City
Public Schools (9g percent), the Miami-Dade County Public Schools
(93 percent), and the Rochester City School District (84 percent).
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These four districts also had very high percentages of students from low-
income families. In comparison, Naperville and the Academy School
District had less than one-fifth minority students and less than five
percent of their students from low-income families.

Research on disparities between urban and non-urban schools reveals a
combination of factors, often interrelated, that all mesh to lessen
students’ opportunities to learn in urban schools. Students in urban
districts with high percentages of low-income families and minorities
often attend schools with higher proportions of inexperienced teachers.!?
Urban schools also have fewer qualified teachers than non-urban schools.
In reviewing the U.S. Department of Education’s 1994 Schools and
Staffing Survey, Education Week prepared a 1998 study on urban education
that found that urban school districts experience greater difficulty filling
teacher vacancies, particularly for certain fields including science, and
that they are more likely than non-urban schools to hire teachers who
have an emergency or temporary license.!® Studies of under-prepared
teachers indicate that such teachers have more difficulty with classroom
management, teaching strategies, curriculum development, and student
motivation.!* Teacher absenteeism is also a more serious problem in
urban districts. An NCES report on urban schools found they have fewer
resources, such as textbooks, supplies, and copy machines, available for
their classrooms.' It also found that urban students had less access to
gifted and talented programs than suburban students. Additionally,
several large studies have found urban school facilities to be functionally
older and in worse condition than non-urban ones.!®

12 Mayer, D.P., Mullens, J.E., and Moore, M.T. (2000), Monitoring School Quality: An Indicators Report, NCES 2001-030, Washington, DC:
National Center for Education Statistics.

13 Quality Counts 1998, The Urban Challenge: Public Education in the 50 States, Education Week, 17(17).

14 Darling-Hammond, L. and Post, L. (2000), “Inequality in Teaching and Schooling: Supporting High Quality Teaching and Leadership in
Low-Income Schools” in R. Kahlenberg (ed.), A Notion at Risk: Preserving Public Education as an Engine for Social Mobility, Century
Foundation Press.

15 Lippman, L., Burns, S., and McArthur, E. (1996), Urban Schools: The Challenge of Location and Poverty, NCES 96-184, Washington, DC:
National Center for Education Statistics.

16 Lewis, L., Snow, K., Farris, E., Smerdon, B., Cronen, S., Kaplan, J., and Greene, B. (2000), Condition of America’s Public School Facilities:
71999, NCES 2000-032, Washington, DC: National Center for Education Statistics; School Facilities: America’s Schools Report Differing
Conditions (1996), GAO/HEHS-96-103, Washington, DC: U.S. General Accounting Office.



Selected Characteristics of States, Districts and Consortia*

TIMSS 1999

| ( Benchmarking

Boston College

Total Public
Enroliment
(All Grades)

States

Connecticut 544698
Idaho 244722
lllinois 2011530
Indiana 988094
Maryland 841671
Massachusetts 962317
Michigan 1720266
Missouri 912445
North Carolina 1254821
Oregon 542809
Pennsylvania 1816414
South Carolina 664592
Texas 3945367

Districts and Consortia
Academy School Dist. #20, CO 15821
Chicago Public Schools, IL 430914
Delaware Science Coalition, DE  * 19830
First in the World Consort., IL 35802
Fremont/Lincoln/WestSide PS, NE 40769
Guilford County, NC 61154
Jersey City Public Schools, NJ 32505
Miami-Dade County PS, FL 352536
Michigan Invitational Group, Ml * 10947
Montgomery County, MD 127933
Naperville Sch. Dist. #203, IL 18473
Project SMART Consortium, OH * 15266
Rochester City Sch. Dist., NY 38121
SW Math/Sci. Collaborative, PA  ® 403347

* Al data except percent minority and percent low income are from the Common Core of Data (CCD)
published by the National Center for Education Statistics (NCES) of the U.S. Department of
Education. The nonfiscal data are from School Year 1998-99; the state fiscal data are from Fiscal
Year 1997-98, and the district/consortium fiscal data are from Fiscal Year 1996-97. A dash (=) indi-
cates data were not reported to NCES; a blank indicates data are not available for a consortium. All
percentages are rounded to the nearest whole number.

T percent minority is the percentage of non-white students as reported by participating schools (also
shown in Exhibit 4.4, which provides the breakdown by race/ethnicity).

Special
Needs

17
n

8th Grade Science

Percentage of Students

Limited
English Minority!
Proficient

4 26

7 17

6 35

3 17

2 45

13 26

- 18

1 22

2 38

7 20

- 22

0 37

14 53

- 18

16 89
37
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2 17
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- 93

14 93
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6 50

1 18

21

- 84

- 13

Low Income?
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Percent low income is the percentage of students eligible to receive free or reduced-price lunch
through the National School Lunch Program as of October 1, 1998, as reported by participating
schools (also shown in Exhibit 7.1). Because school response data were available for less than 50%
of students in Miami-Dade, its low-income figure shown is that reported by the Florida Department

of Education’s Bureau of Education Information and Accountability Services.

Per pupil expenditure is net current expenditures as defined by Hawkins-Stafford Education
Amendments of 1988 (P.L. 100-297), divided by average daily attendance for states and by total
enrollment for districts/consortia.

Data shown are for participating schools only.

Enrollment includes students attending private schools that are part of the consortium.
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How Is the Report Organized?

This report provides a preliminary overview of the science results for the
Benchmarking Study. The real work will take place as policy makers,
administrators, and teachers in each participating entity begin to examine
the curriculum, teaching force, instructional approaches, and school envi-
ronment in an international context. As those working on school
improvement know full well, there is no “silver bullet” or single factor that
is the answer to higher achievement in science or any other school
subject. Making strides in raising student achievement requires tireless
diligence in all of the various areas related to educational quality.

The report is in two sections. Chapters 1 through g present the achieve-
ment results. Chapter 1 presents overall achievement results. Chapter 2
shows international benchmarks of science achievement illustrated by
results for individual science questions. Chapter g gives results for the six
science content areas. Chapters 4 through 7 focus on the contextual
factors related to teaching and learning science. Chapter 4 examines
student factors including the availability of educational resources in the
home, how much time they spend studying science outside of school, and
their attitudes towards science. Chapter 5 provides information about the
curriculum, such as the science included in participants’ content stan-
dards and curriculum frameworks as well as the topics covered and
emphasized by teachers in science lessons. Chapter 6 presents informa-
tion on science teacher preparation and professional development
activities as well as on classroom practices. Chapter 7 focuses on school
factors, including the availability of resources for teaching science and
school safety.

Each of chapters 4 through 7 is accompanied by a set of reference
exhibits in the reference section of the report, following the main chap-
ters. Appendices at the end of the report summarize the procedures used
in the Benchmarking Study, present the multiple comparisons for the
science content areas, provide the achievement percentiles, list the topics
and processes measured by each item in the assessment, and acknowledge
the numerous individuals responsible for implementing the TIMSS 1999
Benchmarking Study.
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Chapter 1 summarizes eighth-grade achievement on
the TIMSS 19gQ science assessment for each of the
Benchmarking states, districts, and consortia, as well
as for each participating country. Comparisons of
participants’ performance against international
benchmarks, as well as gender differences in

performance, are also provided.






How Do Participants Differ in Science Achievement?

Exhibit 1.1 presents the distribution of student achievement for the 38
TIMSS 1999 countries and the 27 Benchmarking participants in a two-
page display.! The left-hand page shows countries and Benchmarking
participants together, in decreasing order of average (mean) scale
score, and indicates whether the average for each participant is
significantly higher or lower than the international average of 488. The
international average was obtained by averaging across the mean scores
for each of the 48 participating countries. On the right-hand page is a
tabular display of average achievement, along with the number of years
of formal schooling and the average age of students tested.

Many of the Benchmarking participants performed fairly well on the
TIMSS 199g science assessment. Average performance for the 13
Benchmarking states was generally clustered in the upper half of the
international distribution of results for the g8 countries. All but three
of the Benchmarking states performed significantly above the interna-
tional average. The United States as a whole also had average science
achievement just above the international average.

The Benchmarking Study underscores the extreme importance of
looking beyond the averages to the range of performance found
across the nation. Performance across the participating school districts
and consortia reflected nearly the full range of achievement interna-
tionally. The highest-achieving Benchmarking participants were the
Naperville School District, the First in the World Consortium, the
Michigan Invitational Group, and the Academy School District. These
were four of the Benchmarking participants with the lowest percent-
ages of students from low-income families (Naperville, 2 percent; First
in the World, 14 percent; Michigan Invitational Group, 22 percent;
Academy School District, 4 percent).? Benchmarking participants with
the lowest average science achievement included four urban school
districts with high percentages of students from low-income families —
the Rochester City School District (73 percent), the Chicago Public
Schools (71 percent), the Jersey City Public Schools (89 percent), and
the Miami-Dade County Public Schools (59 percent). Although not
quite as low as the lowest-scoring countries in TIMSS 19Qg, the range of
average performance across the Benchmarking districts and consortia
was almost as broad as across all the TIMSS 1999 countries.

T TIMSS used item response theory (IRT) methods to summarize the achievement results on a scale with a mean of 500 and a stan-
dard deviation of 100. Given the matrix-sampling approach, scaling averages students’ responses in a way that accounts for differ-
ences in the difficulty of different subsets of items. It allows students' performance to be summarized on a common metric even
though individual students responded to different items in the test. For more detailed information, see the “IRT Scaling and Data
Analysis” section of Appendix A.

2 Low-income figures are percentages of students eligible to receive free or reduced-price lunch through the National School Lunch
Program, as reported by participating schools.
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That achievement is distributed broadly within as well as across partici-
pating entities is graphically illustrated in Exhibit 1.1 showing the
distribution of student performance within each entity. Achievement for
each participant is shown for the 25th and 75th percentiles as well as for
the 5th and gxth percentiles.® Each percentile point indicates the
percentages of students performing below and above that point on the
scale. For example, 25 percent of the eighth-grade students in each
participating entity performed below the 25th percentile for that entity,
and 75 percent performed above the 25th percentile. The range between
the 25th and 75th percentiles represents performance by the middle half
of students. In most entities, the range of performance for the middle
group was between 100 and 150 scale-score points. Performance at the
sth and grth percentiles represents the extremes in both lower and
higher achievement. The range of performance between these two score
points, which includes go percent of the population, is between 250 and
300 points for most participants. The dark boxes at the midpoints of the
distributions show the g5 percent confidence intervals around the average
achievement in each entity.*

As well as showing the wide spread of student achievement within each
entity, the percentiles also provide a perspective on the size of the differ-
ences among entities. Even though performance generally differed very
little between one participant and the next higher- or lower-performing
one, the range across participants was very large. For example, average
performance in Chinese Taipei exceeded performance at the g5th
percentile in the lower-performing countries such as the Philippines,
Morocco, and South Africa. This means that only the most proficient
students in the lower-performing countries approached the level of
achievement of students of average proficiency in Chinese Taipei.

Exhibit 1.2 compares overall mean achievement in science among
individual entities. This figure shows whether or not the differences in
average achievement between pairs of participants are statistically
significant. Selecting a participant of interest and reading across the
exhibit, a triangle pointing up indicates significantly higher performance
than the comparison participant listed across the top; a circle indicates
no significant difference in performance; and a triangle pointing down
indicates significantly lower performance.

The data in Exhibit 1.2 reinforce the point that, when ordered by average
achievement, adjacent participants usually did not significantly differ from
each other, although the differences in achievement between the high-
performing and low-performing participants were very large.

3 Tables of the percentile values and standard deviations for all participants are presented in Appendix C.

4 See the “IRT Scaling and Data Analysis” section of Appendix A for more details about calculating standard errors and confidence inter-
vals for the TIMSS statistics.



The Naperville School District, Chinese Taipei, Singapore, the First in
the World Consortium, the Michigan Invitational Group, and the
Academy School District had the highest average performance, closely
followed by Hungary, Japan, and Korea. Naperville, First in the World,
the Michigan Invitational Group, and the Academy School District all
had average achievement comparable to that of high-performing
Chinese Taipei and Singapore. The difference in performance from
one participant to the next was often negligible. Among Benchmarking
jurisdictions, Michigan, the Southwest Pennsylvania Math and Science
Collaborative, the Project sMART Consortium, Oregon, Indiana,
Guilford County, Massachusetts, and Connecticut were outperformed
by very few entities, and had higher average achievement than almost
half of them. Montgomery County, Pennsylvania, Idaho, Missouri, and
Ilinois also had very similar performance, each scoring above slightly
more than 20 other entities and being outscored by nine or fewer.
Another group with roughly similar achievement includes the
Fremont/Lincoln/Westside Public Schools, South Carolina, North
Carolina, Maryland, and the Delaware Science Coalition. Each of these
performed better than about 20 other entities and was outperformed by
about 20 entities. Texas had similar achievement, but its large standard
error reduced the number of statistically significant differences. The
Rochester City School District, the Chicago Public Schools, the Jersey
City Public Schools, and the Miami-Dade County Public Schools had
average eighth-grade science performance lower than most of the
TIMSS 1999 countries and comparable to that of Jordan, Iran,
Indonesia, Turkey, and Tunisia.
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Distribution of Science Achievement

Naperville Sch. Dist. #203, IL
Chinese Taipei
Singapore
First in the World Consort., IL
Michigan Invitational Group, MI
Academy School Dist. #20, CO
Hungary
Japan
Korea, Rep. of
Netherlands
Michigan
SW Math/Sci. Collaborative, PA
Australia
Czech Republic
Project SMART Consortium, OH
England
Oregon
Finland
Slovak Republic
Belgium (Flemish)
Indiana *
Guilford County, NC 2
Slovenia
Massachusetts
Canada
Montgomery County, MD
Hong Kong, SAR *
Connecticut
Russian Federation
Pennsylvania
Idaho
Missouri
Illinois
Bulgaria
United States
Fremont/Lincoln/WestSide PS, NE
South Carolina
New Zealand
Texas
North Carolina
Maryland
Latvia (LSS)
Delaware Science Coalition, DE
Italy
Malaysia
Lithuania ™
Thailand
Romania
Israel 2
Cyprus
Moldova
Macedonia, Rep. of
Rochester City Sch. Dist., NY
Jordan
Chicago Public Schools, IL
Iran, Islamic Rep.
Jersey City Public Schools, NJ
Indonesia
Turkey
Tunisia
Miami-Dade County PS, FL
Chile
Philippines
Morocco
South Africa
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TIMSS 1999

Exhibit 1.1 T . . :
bit Distribution of Science Achievement Benchmarking
(Continued) —_—
Boston College
8th Grade Science
Years of
Average Fermiel Average Average Yée:_:;;f Average
Scale Score Schooling Age Scale Score Schooling Age
Countries States
United States A 515 (4.6) 8 14.2 Connecticut A 529 (10.4) 8 14.0
Australia A 540 (4.49) 8or9 143 Idaho A 526 (6.6) 8 14.2
Belgium (Flemish) * A 535 (3.1) 8 14.1 lllinois A 521 (6.5) 8 14.2
Bulgaria A 518 (5.4) 8 14.8 Indiana * A 534 (7.0) 8 14.4
Canada A 533 (2.1) 8 14.0 Maryland 506 (7.7) 8 13.9
Chile v 420 3.7) 8 14.4 Massachusetts A 533 (7.4) 8 14.1
Chinese Taipei A 569 (4.4 8 14.2 Michigan A 544 (8.6) 8 14.1
Cyprus v 460 (2.4) 8 13.8 Missouri A 523 (6.5 8 143
Czech Republic A 539 (4.2) 8 14.4 North Carolina 508 (6.5) 8 14.2 )
England © A 538 (4.8) 9 142 Oregon A 536 (6.1) 8 142 3
Finland A 535 (3.5 7 13.8 Pennsylvania A 529 (6.5) 8 14.2 é
Hong Kong, SAR * A 530 (3.7) 8 14.2 South Carolina A 511 (6.7) 8 14.2 2
Hungary A 552 (3.7) 8 14.4 Texas 509 (10.4) 8 143 g
Indonesia v 435 (4.5) 8 14.6 F;
Iran, Islamic Rep. v 448 (3.8) 8 146 Districts and Consortia 3
wv
Israel > ¥ 468 (4.9) 8 14.1 Academy School Dist. #20, CO A 559 (2.1) 8 14.2 g
Italy 493 (3.9) 8 14.0 Chicago Public Schools, IL v 449 (9.5) 8 14.2 §
Japan A 550 (2.2) 8 14.4 Delaware Science Coalition, DE 500 (8.4) 8 14.1 '{%
Jordan v 450 (3.8) 8 14.0 First in the World Consort., IL A 565 (5.3) 8 14.2 g
Korea, Rep. of A 549 (2.6) 8 14.4 Fremont/Lincoln/WestSide PS, NE A 511 (5.8 8 14.2 %
Latvia (LSS) ' 503 (4.8) 8 14.5 Guilford County, NC > A 534 (7.1) 8 14.2 §
Lithuania ** 488 (4.1) 8.5 15.2 Jersey City Public Schools, NJ Vv 440 (9.8) 8 143 E
Macedonia, Rep. of v 458 (5.2) 8 14.6 Miami-Dade County PS, FL v 426 (10.9) 8 143 %
Malaysia 492 (4.4) 8 14.4 Michigan Invitational Group, MI A 563 (6.2) 8 14.1 953
Moldova v 459 (4.0) 9 14.4 Montgomery County, MD > A 531 4.3) 8 14.0 ;;5
Morocco v 323 (4.3) 7 14.2 Naperville Sch. Dist. #203, IL A 584 (4.1) 8 14.1 [
<
Netherlands * A 545 (6.9) 8 14.2 Project SMART Consortium, OH A 539 (84) 8 14.2 &
New Zealand A 510 (49 85109.5 14.0 Rochester City Sch. Dist., NY v 452 (7.4) 8 14.2 ¥
2
Philippines v 345 (7.5) 7 14.1 SW Math/Sci. Collaborative, PA A 543 (7.4) 8 14.2 Q
Romania 472 (5.8) 8 14.8
Russian Federation A 529 (6.4) 7or8 14.1 / \
Singapore A 568 (8.0) 8 14.4 A Participant average significantly higher than
Slovak Republic A 535 (3.3) 8 143 international average
Slovenia A 533 (3.2 8 14.8 | ; i X
. No statistically significant difference between
South Africa vo243(78) 8 155 participant average and international average
Thailand 482 (4.0) 8 145
Tunisia v 430 (34) 8 14.8 ¥ Participant average significantly lower than
Turkey v 433 (43) 8 14.2 international average
International Avg. 488 (0.7) Qignificance tests adjusted for multiple comparisony

(All Countries)

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see

Exhibit A.6).

1 National Desired Population does not cover all of International Desired Population (see Exhibit A.3).

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 (see

Exhibit A.3).

* Lithuania tested the same cohort of students as other countries, but later in 1999, at the beginning

of the next school year.

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

some totals may appear inconsistent.
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Multiple Comparisons of Average Science Achievement

TIMSS 1999

| SC Benchmarking

Boston College

8th Grade Science

Instructions: Read across the row for a participant to compare performance with the participants listed along the top of the
chart. The symbols indicate whether the average achievement of the participant in the row is significantly lower
than that of the comparison participant, significantly higher than that of the comparison participant, or if there
is no statistically significant difference between the average achievement of the two participants.
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Exhibit 1.2
(Continued)

Multiple Comparisons of Average Science Achievement
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How Do Benchmarking Participants Compare with International
Benchmarks of Science Achievement?

The TiMSS science achievement scale summarizes student performance
on test items designed to measure a wide range of student knowledge
and proficiency. In order to provide meaningful descriptions of what
performance could mean in terms of the science that students know and
can do, Timss identified four points on the scale for use as international
benchmarks® or reference points, and conducted an ambitious scale
anchoring exercise to describe students’ performance at these bench-
marks. Exhibit 1.3 shows the four international benchmarks of science
achievement and briefly describes what students scoring at these bench-
marks typically know and can do. More detailed descriptions appear in
Chapter 2, together with example test items illustrating performance at
each benchmark.

The Top 10% Benchmark is defined at the goth percentile on the TIMss
science scale, taking into account the performance of all students in all
countries participating in 1999. It corresponds to a scale score of 616 and
is the point above which the top 10 percent of students in the TIMSS 1999
assessment scored. Students performing at this level demonstrated a grasp
of some complex and abstract science concepts in earth science, life
science, physics, and chemistry, and showed an understanding of the
fundamentals of scientific investigation.

The Upper Quarter Benchmark is the 75th percentile on the science
scale. This point, corresponding to a scale score of 558, is the point above
which the top 25 percent of students scored. Students scoring at this
benchmark typically demonstrated conceptual understanding of some
science cycles, systems, and principles.

The Median Benchmark, with a score of 488, corresponds to the 5oth
percentile, or median. This is the point above which the top half of
students scored on the TIMSS 19gQ assessment. Students performing at
this level typically were able to recognize and communicate basic scientific
information across a range of topics.

The Lower Quarter Benchmark is the 25th percentile and corresponds to
a scale score of 410. This score point is reached by the top 75 percent of
students and may be used as a benchmark of performance for lower-
achieving students. Students scoring at this level typically could recognize
some basic facts from the earth, life, and physical sciences presented in
non-technical language.

5 Readers should be careful not to confuse the international benchmarks, which are points on the international science achievement
scale chosen to describe specific achievement levels, with the benchmarking exercise itself, which is a process by which participants
compare their achievement, curriculum, and instructional practices with those of the best in the world.
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Exhibit 1.4 displays the percentage of students in each participating
entity that reached each international benchmark, in decreasing order
by the percentage reaching the Top 10% Benchmark. If student
achievement in science were distributed alike in every entity, then each
entity would be expected to have about 10 percent of its students
reaching the Top 10% Benchmark, 25 percent the Upper Quarter
Benchmark, 50 percent the Median Benchmark, and 75 percent the
Lower Quarter Benchmark. Although countries such as Latvia (LSS),*
Italy, Israel, Malaysia, and Lithuania, and Benchmarking participants
such as the Delaware Science Coalition, came fairly close, no entity
followed this pattern exactly. Instead, the high-performing entities
generally had greater percentages of students reaching each bench-
mark, and the low-performing entities had lesser percentages.

Among the high performers, for example, the Naperville School
District, Singapore, and Chinese Taipei had more than go percent of
their students reaching the Top 10% Benchmark, more than half
reaching the Upper Quarter Benchmark, four-fifths or more reaching
the Median Benchmark, and almost all (94 percent or more) reaching
the Lower Quarter Benchmark.

In contrast, the four lowest-performing Benchmarking participants, all
urban districts, had no more than four percent of their students
reaching the Top 10% Benchmark, 10 to 12 percent reaching the
Upper Quarter Benchmark, and just about one-third reaching the
Median Benchmark. The lowest-performing countries of South Africa
and Morocco had almost no students reaching the Top 10%
Benchmark, only one or two percent reaching the Upper Quarter
Benchmark, five or six percent reaching the Median Benchmark, and
no more than 20 percent reaching the Lower Quarter Benchmark.

Although Exhibit 1.4 is organized to draw particular attention to the
percentage of high-achieving students in each entity, it conveys infor-
mation about the distribution of middle and low performers also. For
example, several countries, including Belgium (Flemish),” Hong Kong,
Malaysia, Lithuania, and Thailand, had greater percentages of students
reaching the Median and Lower Quarter Benchmarks than might be
expected from their percentages of high-performing students.

6 Because coverage of its eighth-grade population falls below 65%, Latvia is annotated LSS for Latvian-Speaking Schools only.

7 Belgium has two separate educational systems, Flemish and French. The Flemish system participated in TIMSS 1999.
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TIMSS 1999
:m TIMSS 1999 International Benchmarks of Science Achievement Benchmarking
Boston College

8th Grade Science

® Top 10% Benchmark

Students demonstrate a grasp of some complex and abstract science concepts. They can apply
understanding of earth’s formation and cycles and of the complexity of living organisms. They show
understanding of the principles of energy efficiency, phase change, thermal expansion, light properties,
gravitational force, basic structure of matter, and chemical versus physical changes. They demonstrate detailed
knowledge of environmental and resource issues. They understand some fundamentals of scientific investigation
and can apply basic physical principles to solve some quantitative problems. They can provide written
explanations and use diagrams to communicate scientific knowledge.

90th Percentile: 616

® Upper Quarter Benchmark

Students demonstrate conceptual understanding of some science cycles, systems, and principles. They
have some understanding of the earth’s processes, biological systems and populations, chemical reactions,
and composition of matter. They solve physics problems related to light, speed, heat, and temperature and
demonstrate basic knowledge of major environmental concerns. They demonstrate some scientific inquiry
skills. They can combine information to draw conclusions; interpret information in diagrams, graphs and tables
to solve problems; and provide short explanations conveying scientific knowledge in the life sciences.

75th Percentile: 558

® Median Benchmark

Students can recognize and communicate basic scientific knowledge across a range of topics. They
recognize some characteristics of the solar system, ecosystems, animals and plants, energy sources, force
and motion, light reflection and radiation, sound, electrical circuits, and human impact on the environment.
They can apply and briefly communicate practical knowledge, extract tabular information, extrapolate from
data presented in a simple linear graph, and interpret representational diagrams.

50th Percentile: 488

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

® Lower Quarter Benchmark

Students recognize some basic facts from the earth, life, and physical sciences presented using non-
technical language. They can identify some of the earth’s physical features, have some knowledge of the
human body, and demonstrate familiarity with everyday physical phenomena. They can interpret and use
information presented in simple diagrams.

25th Percentile: 410

data from the countries participating in 1999.

()

The international benchmarks are based on the combined)
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Percentages of Students Reaching TIMSS 1999 International Benchmarks of | S C Benchmarking

Science Achievement
8th Grade Science

Boston College

Percentages of Students Reaching
International Benchmarks
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Top 10% Benchmark (90th Percentile) = 616
Upper Quarter Benchmark (75th Percentile) = 558
Median Benchmark (50th Percentile) = 488

Lower Quarter Benchmark (25th Percentile) = 410
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(Egzltti)r:tuls Percentages of Students Reaching TIMSS 1999 International Benchmarks of Science Achievement
8th Grade Science
b gmmer medan dover Tor Eper Median
Countries States
United States 15 (1.2) 34 (1.9) 62 (2.0) 85 (1.3) Connecticut 17 (3.0 39 (4.4) 69 (4.6)
Australia 19 (1.6) 43 (2.3) 74 (2.0) 93 (0.9) Idaho 13 (1.8) 37 3.2) 70 (3.3)
Belgium (Flemish) ' 1 (1.4) 39 (1.6) 76 (1.8) 9 (1.1) lllinois 14 (1.9) 36 (3.0) 66 (3.0)
Bulgaria 14 (2.1) 34 (2.5) 65 (2.2) 88 (1.5) Indiana * 18 (2.5) 41 (3.6) 72 (2.8)
Canada 14 (0.9) 38 (1.3) 73 (1.2) 94 (0.6) Maryland 12 (1.3) 31 (3.0) 59 (3.5)
Chile 1(0.4) 5 (1.0) 22 (1.6) 56 (1.7) Massachusetts 17 (2.4) 40 (3.0) 71 (3.4
Chinese Taipei 31 (1.9) 58 (2.0) 83 (1.3) 95 (0.7) Michigan 22 (2.6) 47 (3.6) 75 (3.4)
Cyprus 2 (0.5) 12 (0.8) 39 (1.6) 74 (1.4) Missouri 14 (2.3) 36 (3.0) 67 (2.8)
Czech Republic 17 (1.7) 41 (2.2) 74 (1.8) 95 (0.8) North Carolina 11 (1.4) 30 (2.9) 60 (3.4)
England ' 19 (1.9) 42 (2.3) 72 (2.0 92 (1.0) Oregon 19 (2.3) 43 (2.7) 73 (2.6)
Finland 14 (1.4) 39 (1.9) 74 (1.5) 95 (0.7) Pennsylvania 15 (1.5) 38 (2.5) 70 (3.2)
Hong Kong, SAR ' 10 (1.1) 35 (2.1) 75 (2.1) 95 (1.0) South Carolina 13 (1.8) 34 (2.7) 60 (3.4)
Hungary 22 (1.4) 49 (1.7) 79 (1.4) 95 (0.8) Texas 15 (2.1) 35 (3.6) 61 (4.5)
Indonesia 1(0.3) 6 (0.9) 27 (1.6) 64 (2.4)
Iran, Islamic Rep. 2 (0.3) 9 (1.0) 32 (1.7) 68 (1.7) Districts and Consortia
Israel 2 7 (0.6) 20 (1.2) 45 (1.9) 72 (2.0) Academy School Dist. #20, CO 23 (1.6) 52 (1.5) 84 (1.2)
Italy 7 (0.9) 23 (1.7) 54 (2.0) 83 (1.2) Chicago Public Schools, IL 3 (1.1) 11 (2.4) 34 (3.9)
Japan 19 (1.1) 48 (1.4) 80 (1.0) 96 (0.5) Delaware Science Coalition, DE 10 (1.8) 29 (4.0) 56 (4.2)
Jordan 4 (0.5) 15 (1.0) 38 (1.5) 66 (1.6) First in the World Consort., IL 27 (3.7) 54 (3.6) 85 (2.0)
Korea, Rep. of 22 (1.1) 46 (1.2) 77 (1.0) 94 (0.5) Fremont/Lincoln/WestSide PS, NE 11 (1.7) 32 (3.1) 63 (3.2)
Latvia (LSS) ' 7(13) 24 (2.5) 59 (2.0) 88 (1.4) Guilford County, NC 2 19 (2.5) 43 (3.6) 69 (3.5)
Lithuania ™ 6 (0.9) 20 (1.9) 51 (2.1) 83 (1.8) Jersey City Public Schools, NJ 3 (1.5) 1 (3.1) 31 (3.6)
Macedonia, Rep. of 4 (0.5) 15 (1.6) 40 (1.9) 70 (2.2) Miami-Dade County PS, FL 4 (1.4) 10 (2.4) 28 (3.0)
Malaysia 6 (0.9) 21 (1.9) 53 (2.2) 85 (1.5) Michigan Invitational Group, MI 25 (3.1) 54 (3.0) 84 (2.1)
Moldova 4 (0.5) 15 (1.2) 39 (1.8) 70 (1.6) Montgomery County, MD ? 17 (1.1) 40 (2.5) 70 (2.3)
Morocco 0 (0.0) 1(0.2) 5 (0.5) 20 (1.1) Naperville Sch. Dist. #203, IL 33 (2.5) 64 (2.2) 90 (1.2)
Netherlands " 16 (2.3) 46 (3.8) 79 (3.5) 95 (1.6) Project SMART Consortium, OH 19 (3.6) 43 (5.0) 73 (3.3)
New Zealand 12 (1.4) 32 (2.1) 61 (2.2) 86 (1.6) Rochester City Sch. Dist., NY 3 (1.3) 12 (2.5) 33 (3.7)
Philippines 1(0.3) 3(0.7) 13 (1.7) 31 (2.6) SW Math/Sci. Collaborative, PA 19 (3.1) 45 (3.6) 75 (3.5)
Romania 6 (0.8) 19 (1.9) 45 (2.5) 75 (2.1)
Russian Federation 17 (2.4) 38 (2.8) 68 (2.5) 90 (1.0)
Singapore 32 (3.3) 56 (3.5) 80 (2.6) 94 (1.4) Top 10% Benchmark (90th Percentile) =616
era e (i) =2 (B 263 ) = (ol Upper Quarter Benchmark (75th Percentile) = 558
Slovenia 16 (1.1) 39 (1.7) 71 (1.5) 93 (0.7)
South Africa 0(0.2) 2 (0.6) 6 (1.4) 13 (2.0) Median Benchmark (50th Percentile) = 488
Thailand 3 (0.7) 15 (2.0) 47 (2.5) 84 (1.3) Lower Quarter Benchmark (25th Percentile) = 410
Tunisia 0 (0.1) 3(0.4) 19 (1.5) 62 (2.0)
Turkey 1(0.2) 6 (0.8) 25 (1.8) 62 (2.4)

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see

Exhibit A.6).

T National Desired Population does not cover all of International Desired Population (see Exhibit A.3).
Because coverage falls below 65%, Latvia is annotated LSS for Latvian-Speaking Schools only.

Student Achievement in Science

2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

* Lithuania tested the same cohort of students as other countries, but later in 1999, at the beginning
of the next school year.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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What Are the Gender Differences in Science Achievement?

Exhibit 1.5 presents average science achievement separately for girls and
boys for each of the participating entities, as well as the difference
between the means, in increasing order of the difference. The gender
difference for each entity is shown by a bar indicating the amount of the
difference, whether its direction favored girls or boys, and whether it is
statistically significant (a darkened bar).

It is disappointing that in science at the eighth grade, the TiMSS 1999
Benchmarking Study shows relatively unequal average achievement for
girls and boys in many of the Benchmarking jurisdictions, and in the
United States overall. Boys had significantly higher average science
achievement than girls in 10 of the 13 Benchmarking states, with
Massachusetts, South Carolina, and Texas the exceptions. Gender differ-
ences were less prevalent among the Benchmarking districts and consortia,
with significant differences in just four jurisdictions: the First in the World
Consortium, Guilford County, Naperville, and the Southwest Pennsylvania
Math and Science Collaborative. On average across all TIMSS 1999 coun-
tries, there was a significant difference of 15 scale-score points favoring
boys, although this varied considerably from country to country.
Differences large enough to be statistically significant were found in 16

of the 48 countries, including the U.S.

Exhibit 1.6 provides information on gender differences in science
achievement among students with high performance compared with
those in the middle of the achievement distribution. For each entity, score
levels were computed for the highest-scoring 25 percent of students,
called the upper quarter level, and for the highest-scoring 50 percent,
called the median level. The percentages of girls and boys in each entity
reaching each of the two levels were computed. For equitable perform-
ance, 25 percent each of girls and boys should have reached the upper
quarter level, and 5o percent the median level.

As may be seen from Exhibit 1.6, in all Benchmarking states but
Maryland, Massachusetts, and South Carolina, the percentage of boys
reaching the upper quarter level was significantly greater than the
percentage of girls. There was a significantly greater percentage of boys
reaching the median level in all states but Connecticut, Massachusetts,
and South Carolina. Among the Benchmarking districts and consortia,
significantly greater percentages of boys reached the upper quarter level
in the First in the World Consortium, Guilford County, and the Southwest
Pennsylvania Math and Science Collaborative. Only in the latter did a
significantly greater percentage of boys reach the median level.

48 Chapter (D



The gender difference in science at the country level is more apparent
among high-performing students, although internationally it was
about the same at both the upper quarter and median levels. On
average across countries, 29 percent of boys reached the upper quarter
level, compared with 21 percent of girls, a statistically significant differ-
ence of eight percentage points. Similarly, the international average
percentage of boys reaching the median level was 54 percent and of
girls 46 percent, also a significant difference of eight percentage
points. Perhaps more important, however, Exhibit 1.6 shows that in 21
countries the percentage of boys reaching the upper quarter level was
significantly greater than the percentage of girls, whereas this was the
case in 13 countries at the median level. In no country did the
percentage of girls reaching either level significantly exceed the
percentage of boys.

The gender differences found among the Benchmarking states are
consistent with the results of TIMsS in both 1995 and 1999, which
showed a pervasive difference in science achievement favoring boys, far
more evident than in mathematics.® They are also consistent with the
results from the second 1EA science study conducted in 1983-84, which
for 14-year-olds found standard score differences favoring boys in all 23
of the participating countries.?

8 Beaton, A.E., Mullis, 1V.S., Martin, M.0., Gonzalez, E.J., Kelly, D.L., and Smith, T.A. (1996), Mathematics Achievement in the Middle
School Years: The IEA’s Third International Mathematics and Science Study (TIMSS), Chestnut Hill, MA: Boston College; Mullis,
I.V.S., Martin, M.0., Gonzalez, E.J., Gregory, K.D., Garden, R.A., 0’Connor, K.M., Chrostowski, S.J., and Smith, T.A. (2000), TIMSS
1999 International Science Report: Findings from IEA’s Repeat of the Third International Mathematics and Science Study at the
Eighth Grade, Chestnut Hill, MA: Boston College.

9 Postlethwaite, T.N. and Wiley, D.E. (1992), The IEA Study of Science II: Science Achievement in Twenty-Three Countries, New York,
NY: Pergamon Press.
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TIMSS 1999
Gender Differences in Average Science Achievement | SC Benchmarking

Boston College
8th Grade Science

Gender Difference in Average Scale Score

Macedonia, Rep. of
Turkey Girls Boys
Thailand Scored Scored
New Zealand Higher Higher
Project SMART Consortium, OH
Romania
Academy School Dist. #20, CO
Malaysia
Finland
Cyprus
Moldova
South Carolina
Philippines
Massachusetts
Slovenia
Japan
Bulgaria
Canada
Israel 2
Hong Kong, SAR *
Latvia (LSS) 1
Fremont/Lincoln/WestSide PS, NE
Jersey City Public Schools, NJ
Chicago Public Schools, IL
Michigan Invitational Group, MI
Naperville Sch. Dist. #203, IL
Montgomery County, MD 2
Chinese Taipei
Indonesia
Jordan
Australia
Morocco
Maryland
Netherlands *
Belgium (Flemish) *
Rochester City Sch. Dist., NY
Italy
Miami-Dade County PS, FL
South Africa
United States
Texas
Delaware Science Coalition, DE
Russian Federation
Singapore
Korea, Rep. of
Slovak Republic
Pennsylvania
Lithuania 1*
Indiana '
Idaho
North Carolina
Missouri
Chile
Connecticut
Michigan
Illinois
Oregon
Hungary
Tunisia
Guilford County, NC 2
First in the World Consort., IL
SW Math/Sci. Collaborative, PA
Iran, Islamic Rep.
England *
Czech Republic

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

Gender difference statistically significant

Gender difference not statistically significant

T EEAE Significance tests adjusted for multiple comparisons

40 20

o
N
=}

40

50 Chapter o



Exhibit 1.5 , , . _ TIMSS 1999
; Gender Differences in Average Science Achievement | S C Benchmarking
(Continued)
Boston College
Girls’ Boys’ Difference Girls’ Boys’ Difference
Average Average (Absolute Average Average (Absolute
Scale Score  Scale Score Value) Scale Score  Scale Score Value)
Countries States
United States 505 (4.6) 524 (55) a 19 (4.1) Connecticut 518 (10.2) 542 (11.4) a 24 (6.6)
Australia 532 (5.1) 549 (6.0) 18 (6.8) Idaho 515 (6.4) 537 (7.5) a 22 (4.4)
Belgium (Flemish) * 526 (4.6) 544 (7.2) 18 (10.3) lllinois 508 (7.5) 533 (6.7) a 25 (5.0)
Bulgaria 511 (5.8) 525 (6.5) 14 (6.2) Indiana * 523 (7.0) 545 (7.5) a 22 (4.3)
Canada 526 (3.2) 540 (2.4) 14 (3.9 Maryland 498 (7.7) 516 (83) A 18 (4.1)
Chile 409 (4.3) 432 (5.1) 23 (6.2) Massachusetts 527 (7.5) 540 (8.0) 13 (4.8)
Chinese Taipei 561 (3.9) 578 (5.7) a 17 (4.2) Michigan 533 (8.9) 556 (8.9) a 24 (4.8)
Cyprus 455 (3.1) 465 (3.0) 10 (3.9) Missouri 512 (7.0) 534 (7.2) a 23 (6.1)
Czech Republic 523 (4.8) 557 (49) a 33 (4.8 North Carolina 498 (6.9) 520 (7.3) a 22 (5.0) A
England * 522 (6.2) 554 (53) A 32 (6.6) Oregon 524 (6.5) 549 (73) A 25 (6.5) §
Finland 530 (4.0) 540 (4.5) 10 (5.0) Pennsylvania 519 (7.1) 540 (6.9) a 21 (4.6) é
Hong Kong, SAR + 522 (4.4) 537 (5.1) 14 (6.1) South Carolina 506 (7.7) 517 (7.4) 11 (6.9 9
Hungary 540 (4.0) 565 (4.5) a 25 (4.2) Texas 499 (9.9) 519 (12.2) 20 (6.8) g
Indonesia 427 (6.5) 444 (4.8) 17 (6.8) E
Iran, Islamic Rep. 430 (5.7) 461 (4.4) A 31 (7.6) Districts and Consortia §
Israel 2 461 (6.0) 476 (5.5) 14 (6.1) Academy School Dist. #20, CO 554 (3.6) 563 (3.4) 9 (5.6) g
Italy 484 (4.1) 503 (5.6) 18 (5.8) Chicago Public Schools, IL 442 (10.1) 458 (10.0) 16 (6.6) §
Japan 543 (2.8) 556 (3.6) 14 (4.6) Delaware Science Coalition, DE 491 (9.2) 511 (9.5) 20 (8.3) '(EU
Jordan 460 (5.0) 442 (5.9) 18 (8.2) First in the World Consort., IL 553 (6.2) 578 (6.0) a 26 (5.9) g
Korea, Rep. of 538 (4.0) 559 (3.2) 21 (5.1) Fremont/Lincoln/WestSide PS, NE 503 (6.5) 519 (7.6) 15 (8.1) §
Latvia (LSS) 1 495 (5.6) 510 (4.8) 15 (4.0) Guilford County, NC 2 522 (7.2) 547 (8.7) a 25 (7.3) g
Lithuania 478 (4.4) 499 (5.00 a 21 (46) Jersey City Public Schools, NJ 432 (10.5) 448 (10.7) 16 (7.0) E
Macedonia, Rep. of 458 (6.0) 458 (5.4) 1 (4.6) Miami-Dade County PS, FL 416 (9.4) 435 (12.8) 18 (6.9) %
Malaysia 488 (5.5) 498 (5.8) 9 (7.0) Michigan Invitational Group, MI 555 (6.3) 572 (7.4) 16 (5.9) 5
Moldova 454 (4.4) 465 (5.4) 11 (5.4) Montgomery County, MD 2 523 (5.7) 540 (5.6) 17 (7.4) 7_3
Morocco 312 (5.9) 330 (5.9) 18 (8.3) Naperville Sch. Dist. #203, IL 576 (4.8) 592 (4.6) a 17 (4.9 E
Netherlands t 536 (7.1) 554 (7.3) a 18 (4.1) Project SMART Consortium, OH 536 (8.9) 543 (9.0) 7 (6.2) e
New Zealand 506 (5.4) 513 (7.0) 7 (7.8) Rochester City Sch. Dist., NY 443 (8.7) 461 (8.2) 18 (8.0) §
Philippines 351 (8.2) 339 (8.9) 12 (8.4) SW Math/Sci. Collaborative, PA 529 (7.6) 558 (7.7) A 30 (3.5 §
Romania 468 (6.4) 475 (6.5) 7 (5.4)
Russian Federation 519 (7.1) 540 (6.2) A 20 (3.9)
Singapore 557 (7.9) 578 (9.7) 20 (7.9)
Slovak Republic 525 (3.4) 546 (45) a 21 (4.5
Slovenia 527 (3.7) 540 3.7) a 13 (3.7)
South Africa 234 (9.2) 253 (7.7) 19 (6.7)
Thailand 481 (4.6) 484 (4.4) 3 (43)
Tunisia 417 (3.3) 442 (43) A 25 (3.4)
Turkey 431 (4.8) 434 (4.3) 3 (2.9
'“te(Tthc";:f"tﬁ‘ég)' 480 (0.9) 495 (09 a 15 (0.8)
A Significantly higher than other gender
Significance tests adjusted for multiple comparisons
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). 2 National Defined Population covers less than 90 percent of National Desired Population (see
T Met guidelines for sample participation rates only after replacement schools were included (see Bt A.3).
Exhibit A.6). * Lithuania tested the same cohort of students as other countries, but later in 1999, at the beginning

. . . . . . . of the next school year.
National Desired Population does not cover all of International Desired Population (see Exhibit A.3). y

Because coverage falls below 65%, Latvia is annotated LSS for Latvian-Speaking Schools only. (

Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

t
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Percentages of Girls and Boys Reaching Each Participant’s Own Upper Quarter
and Median Levels of Science Achievement

Met guidelines for sample participation rates only after replacement schools were included (see

Exhibit A.6).

National Desired Population does not cover all of International Desired Population (see Exhibit A.3).
Because coverage falls below 65%, Latvia is annotated LSS for Latvian-Speaking Schools only.

Chapter

Countries

United States
Australia
Belgium (Flemish)
Bulgaria

Canada

Chile

Chinese Taipei
Cyprus

Czech Republic
England

Finland

Hong Kong, SAR
Hungary
Indonesia

Iran, Islamic Rep.
Israel

Italy

Japan

Jordan

Korea, Rep. of
Latvia (LSS)
Lithuania
Macedonia, Rep. of
Malaysia
Moldova
Morocco
Netherlands
New Zealand
Philippines
Romania
Russian Federation
Singapore
Slovak Republic
Slovenia

South Africa
Thailand

Tunisia

Turkey

International Avg.
(All Countries)

-+

-+

-+

+

Upper Quarter
Percent of Percent of
Girls Boys
20 (1.6) 30 (2.0)
20 (1.8) 30 (2.4)
20 (1.7) 30 (2.5)
21 (2.6) 29 (2.9)
21 (1.5) 29 (1.3)
19 (1.6) 31 (23)
20 (1.6) 30 (2.1)
21 (1.4) 29 (1.3)
18 (1.8) 32 (2.4)
19 (2.5) 31 (24)
22 (2.0) 28 (2.1)
20 (2.5) 30 (2.4)
19 (1.6) 31 (1.9)
22 (1.7) 28 (2.0)
18 (2.4) 30 (2.1)
21 (1.5) 29 (1.8)
21 (1.8) 30 (2.0)
21 (1.3) 29 (1.4)
26 (1.8) 24 (1.6)
21 (1.4) 29 (1.4)
21 (1.7) 29 (2.0)
20 (2.0) 30 (2.4)
25 (1.9) 25 (1.8)
23 (2.2) 27 (3.0)
23 (1.6) 28 (1.8)
22 (1.8) 27 (1.3)
21 (2.5) 30 (34)
23 (2.1) 27 (2.9)
26 (2.7) 24 (2.4)
24 (2.2) 26 (2.4)
21 (2.7) 29 (2.8)
20 (2.9 30 (4.0
19 (1.7) 31 (2.1)
21 (13) 29 (1.4)
23 (2.7) 27 (2.5)
24 (2.5) 26 (2.3)
19 (1.4) 31 (1.7)
23 (1.9 26 (1.6)
21 (03) 29 (0.4)

> > > > > >

> > > > >

>

8th Grade Science

TIMSS 1999

| ( Benchmarking

Boston College

Median
Percent of Percent of

Girls Boys

46 (2.1) 54 22) A

46 (2.9) 55 (3.0)

44 (2.6) 56 (3.5)

47 (2.8) 53 (3.2)

46 (1.7) 54 (1.7)

45 (2.2) 55 (2.3)

46 (2.0) 54 2.4) A

47 (1.4) 53 (1.4)

£ (2.5) 58 (25) A

43 (3.0) 56 (23) 4

47 2.3) 53 (2.3)

45 (2.8) 55 (2.6)

44 (2.0) 56 (2.1) A

46 (2.6) 55 (3.1)

40 (2.9 57 (1) 4

48 (2.4) 53 (2.3)

45 (2.1) 55 (1) a4

46 (2.0) 54 (1.7) _
53 (1.9) 47 (23) &
44 (1.7) 515 4 &
46 (2.3) 54 (2.2) =
46 (2.4) 5424 & 2
51 (2.6) 49 (2.2) =
48 (2.6) 52 (3.0) 2
47 .4) 53 (2.4) g
45 (2.3) 53 (1.9) 3
45 (4.1) 56 (4.0) E
48 (2.7) 52 (3.3) 8
52 (2.9) 47 (26) £
49 (2.6) 51 (2.6) §
45 (3.1) 526 4 3
45 (3.9) 55 (4.2) 2
44 2.0 56 (22) a4 5
47 (1.7) 5320 a4 o
47 (2.5) 53 (2.1) E
49 (2.7) 51 (2.4) w
42 (1.6) 58 (16) 4
48 (2.1) 51 (2.0) 3
46 (0.4) 54 (0.4) A

A Significantly greater percentage than other gender

Significance tests adjusted for multiple comparisons

2 National Defined Population covers less than 90 percent of National Desired Population (see

Exhibit A.3).

# Lithuania tested the same cohort of students as other countries, but later in 1999, at the beginning

of the next school year.

some totals may appear inconsistent.

Standard errors appear in parentheses. Because results are rounded to the nearest whole number,



Exhibit 1.6 | Percentages of Girls and Boys Reaching Each Participant’s Own Upper Quarter and Median Levels of
(Continued) | Science Achievement
8th Grade Science
Upper Quarter Median
Percent of Percent of Percent of Percent of
Girls Boys Girls Boys
States
Connecticut 20 (2.7) 30 (45 a 45 (4.7) 55 (5.0)
Idaho 19 (2.4) 31 32) a 44 (3.6) 56 3.2) a
lllinois 20 (2.5) 30 33) a 46 (3.4) 55 (3.2) A
Indiana * 19 (2.7) 31 3.3) a 45 (3.4) 55 (4.0) A
Maryland 21 (2.3) 29 (2.7) 46 (3.4) 54 33) a
Massachusetts 21 (2.9) 29 (2.8) 46 (3.7) 54 (3.3)
Michigan 19 (2.8) 31 32) a 44 (3.6) 56 (3.5) A
Missouri 19 (2.9) 31 2.8) a 44 (3.6) 56 (2.5) A
North Carolina 20 (2.6) 30 (3.00 & 45 (3.4) 55 3.0 a
Oregon 19 (23) 31 28) 4 44 (2.9) 56 (33 a4 &
Pennsylvania 20 (2.2) 31 22) a 45 (4.4) 56 3.00 a g:o
South Carolina 21 (2.6) 29 (3.0 48 (3.9) 52 (3.4) S
Texas 20 (2.6) 30 3.7) a 45 (4.2) 55 (49 A é
E
Districts and Consortia g
Academy School Dist. #20, CO 22 (1.9) 28 (2.0) 46 (2.3) 54 (2.4) g
Chicago Public Schools, IL 22 (3.7) 28 (4.3) 47 (4.9) 54 (5.1) §
Delaware Science Coalition, DE 21 3.7) 30 (4.3) 46 (4.9) 54 (4.5) %
First in the World Consort., IL 18 (3.2) 3329 a 43 (3.4) 57 (4.2) g
Fremont/Lincoln/WestSide PS, NE 21 (2.2) 29 (2.7) 47 (3.9) 53 (4.1) %
Guilford County, NC 2 19 (2.3) 32 34) a 44 (4.2) 57 (4.0) ;’6
Jersey City Public Schools, NJ 22 (3.8) 28 (4.2) 46 (3.9) 54 (4.2) =
Miami-Dade County PS, FL 22 (3.3) 28 (3.5) 47 (4.4) 53 (4.2) %
Michigan Invitational Group, Ml 21 (2.5) 30 (3.3) 46 (3.3) 54 (4.6) E
Montgomery County, MD ? 22 (1.4) 28 (2.8) 46 (2.6) 54 (2.3) é
Naperville Sch. Dist. #203, IL 22 (2.8) 28 (2.6) 46 (3.3) 54 (3.0) E
Project SMART Consortium, OH 22 (4.1) 28 (4.4) 47 (5.4) 53 (4.6) <
Rochester City Sch. Dist., NY 21 (3.2) 29 (3.9) 47 (4.6) 54 (3.7) %
SW Math/Sci. Collaborative, PA 18 (2.6) 32 3.4 A 43 (3.6) 58 (42) A

A Significantly greater percentage than other gender

Significance tests adjusted for multiple comparisons
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The TIMSS 1999 international benchmarks delineate
performance of the top 10 percent, top quarter, top
half, and lower quarter of students in the entities
participating in the study. To help interpret the
achievement results, Chapter 2 describes eighth-grade
science achievement at each of these benchmarks
together with examples of the types of items
typically answered correctly by students performing

at the benchmark.






To provide an idea of the science understandings and skills displayed
by students performing at different levels on the TiMss science achieve-
ment scale, TIMSS described performance at four international
benchmarks. The TiMss 1999 international benchmarks delineate
performance of the top 10 percent, top quarter, top half, and lower
quarter of students in the countries participating in the TIMSS 1999
study. (The benchmarks were set at the goth, 75th, 5oth, and 25th
percentiles, respectively.)

As states and school districts spend time and energy on improving
students’ science achievement, it is important that educators, curriculum
developers, and policy makers understand what students know and can
do in science, and what areas, concepts, and topics need more focus and
effort. To help interpret the range of achievement results for the T1MSS
1999 Benchmarking participants presented in Chapter 1, this chapter
describes eighth-grade science achievement at each of the TIMSS 1999
international benchmarks, explaining the types of science understand-
ings and skills typically displayed by students performing at the
benchmarks. The benchmark descriptions are presented together with
examples of the types of science test questions typically answered
correctly by students reaching the benchmark. Appendix D contains the
descriptions of the understandings and skills assessed by each item in
the TIMSS 199g assessment at each benchmark.!

For each of the example test questions, the percentages of correct
responses are provided for selected countries as well as for the jurisdic-
tions participating in the TIMSS 1999 Benchmarking project. The
countries and Benchmarking jurisdictions are presented in descending
order, with those performing highest shown first. The countries
included for purposes of comparison are the United States as well as a
dozen European and Asian countries of interest. These include several
high-performing European countries (Belgium (Flemish), the Czech
Republic, the Netherlands, and the Russian Federation), countries that
are major economic trading partners of the United States (Canada,
England, and Italy), and the top-scoring Asian countries of Chinese
Taipei, Hong Kong, Japan, Korea, and Singapore.

Presented previously in Chapter 1, Exhibit 1.4 shows the percentages of
students in each participating entity reaching each international bench-
mark — Top 10%, Upper Quarter, Median, and Lower Quarter. If an
entity had high average achievement in science and a large percentage
of its students at or above the upper benchmarks, this indicates that the
students are concentrated among the highest-achieving students inter-
nationally. For example, top-performing Singapore had nearly

T For a detailed description of the items and benchmarks for TIMSS 1995 at fourth and eighth grades and how they compare to the
National Research Council’s National Science Education Standards, see Smith, TA., Martin, M.0., Mullis, 1.V.S., and Kelly, D.L.
(2000), Profiles of Student Achievement in Science at the TIMSS International Benchmarks: U.S. Performance and Standards in an
International Context, Chestnut Hill, MA: Boston College.
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one-third (g2 percent) of its students reaching the Top 10% Benchmark
and more than half (56 percent) reaching the Upper Quarter Benchmark —
the point on the scale that typically only 25 percent of the students would
be expected to reach if achievement were distributed equally from
country to country. Four-fifths of the Singaporean students (8o percent)
reached the Median Benchmark. Performance in the United States was a
little better than might be expected if achievement were distributed the
same from country to country: 15 percent of the students reached the
Top 10% Benchmark, g4 percent reached the Upper Quarter
Benchmark, and 62 percent reached the Median Benchmark.

The analysis of performance at these benchmarks in science suggests that
six primary factors appeared to differentiate performance at the four levels:

¢ The depth and breadth of content area knowledge

e The level of understanding and use of technical vocabulary

* The context of the problem (progressing from practical to more abstract)
e The level of scientific investigation skills

¢ The complexity of diagrams, graphs, tables, and textual information

® The completeness of written responses.

For example, there is evidence that students performing at the lower
end of the scale could recognize basic facts from the earth, life, and
physical sciences presented in non-technical language and could inter-
pret and use information presented in simple diagrams. In contrast,
students performing at the higher end of the scale demonstrated a grasp
of more complex and abstract science concepts; applied knowledge to
solve problems; interpreted and used information in diagrams, tables
and graphs; and could provide written explanations to communicate
their scientific knowledge.

How Were the Benchmark Descriptions Developed?

To develop descriptions of achievement at the TIMSS 1999 international
benchmarks, the International Study Center used the scale anchoring
method. Scale anchoring is a way of describing students’ performance at
different points on the TIMSS 1999 achievement scale in terms of the
types of items they answered correctly. It involves an empirical component
in which items that discriminate between successive points on the scale
are identified, and a judgmental component in which subject-matter
experts examine the content of the items and generalize to students’
knowledge and understandings.



For the scale anchoring analysis, the results of students from all the
TIMSS 1999 countries were pooled, so that the benchmark descriptions
refer to all students achieving at that level. (That is, it does not matter
which country the students are from, only how they performed on the
test.) Certain criteria were applied to the TIMSS 1999 achievement scale
results to identify the sets of items that students reaching each interna-
tional benchmark were likely to answer correctly and those at the next
lower benchmark were unlikely to answer correctly.? The sets of items
thus produced represented the accomplishments of students reaching
each benchmark and were used by a panel of subject matter experts
from the TiMss countries to develop the benchmark descriptions.? The
work of the panel involved developing a short description for each item
describing the scientific understandings demonstrated by students
answering it correctly, summarizing students’ knowledge and under-
standings across the set of items for each benchmark to provide more
general statements of achievement, and selecting example items illus-
trating the descriptions.

How Should the Descriptions Be Interpreted?

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

It also needs to be emphasized that the descriptions of achievement
characteristic of students at the international benchmarks are based
solely on student performance on the TIMSS 1999 items. Since those
items were developed in particular to sample the science domains
prescribed for this study, neither the set of items nor the descriptions
based on them purport to be comprehensive. There are undoubtedly
other science curriculum elements on which students at the various
benchmarks would have been successful if they had been included in
the assessment.

2 For example, for the Top 10% Benchmark, an item was included if at least 65 percent of students scoring at the scale point corre-
sponding to this benchmark answered the item correctly and less than 50 percent of students scoring at the Upper Quarter
Benchmark answered it correctly. Similarly, for the Upper Quarter Benchmark, an item was included if at least 65 percent of stu-
dents scoring at that point answered the item correctly and less than 50 percent of students at the Median Benchmark answered
it correctly.

3 The participants in the scale anchoring process are listed in Appendix E.
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Please note that students reaching a particular benchmark demonstrated
the knowledge and understandings characterizing that benchmark as well
as those characterizing the lower benchmarks. The description of achieve-
ment at each benchmark is cumulative, building on the description of
achievement demonstrated by students at the lower benchmarks.

Finally, it must be emphasized that the descriptions of the international
benchmarks are one possible way of beginning to examine student
performance. Some students scoring below a benchmark may indeed
know or understand some of the concepts that characterize a higher level.
Thus, it is important to consider performance on the individual items and
clusters of items in developing a profile of student achievement in each
participating entity.

Several example items are included for each benchmark to complement
the descriptions by giving a more concrete notion of the abilities students
demonstrated. Each example item is accompanied by the percentage of
correct responses for each TiMss 1999 Benchmarking participant.
Percentages are also provided for selected countries, as is the interna-
tional average for all 48 countries that participated in TIMSS 1999. In
general, the several entities scoring highest on the overall test also scored
highest on many of the example items. Not surprisingly, this was true for
items assessing the range of performance expectations — recognizing basic
facts; understanding simple and complex information; applying scientific
understanding to solve problems and provide explanations; interpreting
and using data in tables, graphs and diagrams; and demonstrating
scientific investigation skills.

Item Examples and Student Performance

The remainder of this chapter describes each benchmark and presents
four to six example items illustrating what students know and can do at
that level. The correct answer is circled for multiple-choice items. For
open-ended items, the answers shown exemplify the types of student
responses that were given full credit. The example items are ones that
students reaching each benchmark were likely to answer correctly, and
they represent the types of items used to develop the description of
achievement at that benchmark.*

4 Some of the items used to develop the benchmark descriptions are being kept secure to measure achievement trends in future TIMSS
assessments and are not available for publication.
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Achievement at the Top 10% Benchmark

Exhibit 2.1 describes performance at the Top 10% Benchmark.
Students reaching this benchmark have demonstrated nearly full
mastery of the content of the TIMSS 19 science test, demonstrating a
grasp of some complex and abstract concepts, the ability to apply
knowledge to solve problems, and an understanding of the fundamen-
tals of scientific investigation. They typically demonstrated success on
the knowledge and skills represented by this benchmark, as well as
those demonstrated at the three lower benchmarks.

Students performing at the Top 10% Benchmark could communicate
scientific information, such as their understanding of plant growth. As
illustrated by Example Item 1 in Exhibit 2.2, students could explain
why a nail placed in the trunk of a tree remained at the same level
from the ground while the tree increased in height. Internationally on
average, 41 percent of the eighth-grade students correctly explained
that trees grow in height from the tips of their stems or branches. In
Belgium (Flemish), the comparison country with most success on this
item, nearly two-thirds of the students gave a correct response. Among
the Benchmarking participants, eighth graders in the Naperville School
District did as well as their counterparts in Belgium, with 63 percent
answering correctly. In Michigan, Oregon, and Montgomery County,
also, the percentage of students answering correctly was significantly
greater than the international average. Generally, students in the
United States — in the country as a whole and in the Benchmarking
jurisdictions — performed at about the international average on this
item. Miami-Dade was the only Benchmarking participant where the
students performed significantly below the international average.

Students at the Top 10% Benchmark typically were able to apply basic
physical principles to solve quantitative problems and support their
answers in writing. In Example Item 2 (see Exhibit 2.3), given data on
fuel consumption and work accomplished for two machines, students
were asked to explain which machine is more efficient. To answer
correctly, students needed to interpret data in the table, compute the
appropriate ratio, and explain their results. Internationally on average,
31 percent of the students identified machine B and gave an explana-
tion comparing the volumes of water the two machines pumped with
the same amount of gasoline. Only in the Netherlands, Korea, and
Belgium (Flemish) did a majority of the students give a fully correct
response. Among Benchmarking participants, students in Naperville
and the Michigan Invitational Group performed significantly above the
international average, and students in Maryland, North and South
Carolina, Chicago, Miami-Dade, and Rochester performed below it.
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m Description of Top 10% TIMSS International Benchmark of Science Achievement
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8th Grade Science

( A
Summary

Students demonstrate a grasp of some complex and abstract science concepts. They can apply
understanding of earth’s formation and cycles and of the complexity of living organisms. They show
understanding of the principles of energy efficiency, phase change, thermal expansion, light properties,
gravitational force, basic structure of matter, and chemical versus physical changes. They demonstrate
detailed knowledge of environmental and resource issues. They understand some fundamentals of
scientific investigation and can apply basic physical principles to solve some quantitative problems.

e Top 10% Benchmark

\.

They can provide written explanations and use diagrams to communicate scientific knowledge.

Students can apply knowledge about earth processes
such as formation of mountains and underground caves.
Given a soil profile diagram, students can identify the
layer containing the most organic material. They can
diagram all steps in the water cycle, determine the
direction of water flow from a contour map, and
recognize precipitation patterns from a diagram of
elevation and temperature. They also recognize that the
seasons are related to the tilt in earth’s axis.

Students show some understanding of the complexity
of living organisms. They recognize the hierarchy of
organization in living organisms, the definition of tissue,
and some animal adaptations needed for survival
including physical characteristics and temperature
regulation. From a list of organisms, students can identify
which one has been on earth for the longest time. They
demonstrate understanding of tree growth and of the
interrelationships in a food web. In addition, they are
able to name a digestive substance found in the human
stomach and describe its function.

Students show understanding of physics principles,
including efficiency, phase change, thermal expansion,
properties of light, and gravitational force. Given data
on fuel consumption and work accomplished, students
explain which of two machines is more efficient. They
also can explain that mass does not change and
temperature remains constant during phase change.
They can apply knowledge of gas pressure and thermal
expansion to explain the effect of heat on the volume
of a balloon. They recognize why a red object appears
black in green light and explain that a white reflector
is more effective than a black one. They also can apply
some properties of lenses to human vision and identify
the ray diagram depicting light passing through a
magnifying glass. Students recognize that gravity acts
on a rocket at rest, while ascending, and when returning
to earth. They also understand that the surface of a
liquid remains horizontal in a tilted container.

Chapter Q

Students demonstrate an understanding of the basic
structure of matter as well as of chemical and physical
changes. They recognize that the nuclei of most atoms
are composed of protons and neutrons and that an ion
is formed when a neutral atom gains an electron. They
can distinguish between chemical and physical changes
and recognize that a compound results from the reaction
of two elements. They identify oxygen as the gas that
causes rust formation and explain why steel beams should
be galvanized. Students can distinguish between a pure
substance and a mixture, identify a mixture that can be
separated by filtration, and recognize that sugar molecules
continue to exist when sugar is dissolved in water.

Students show familiarity with environmental and
resource issues. They recognize that global warming
may lead to rising ocean levels and can explain how
acid rain is formed from the burning of fossil fuels. In
addition, they can give two reasons why famine occurs.

Students demonstrate understanding of some
fundamentals of scientific investigation. They can
describe a simple procedure for investigating the effect
of exercise on heart rate and recognize the need for
repeated measurements.

Students can communicate scientific information. They
apply basic physical principles to solve some quantitative
problems and develop explanations involving abstract
concepts. They can provide answers containing two
reasons or consequences and also use diagrams to
communicate knowledge.

90th Percentile: 616

TIMSS 1999
Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



Students at the Top 10% Benchmark also demonstrated an under-
standing of gravitational force (see in Example Item g in Exhibit 2.4). On
average across countries, 346 percent of students recognized that gravity
acts on a rocket while it is on the launch pad, while it ascends under
power, and while it parachutes back to earth. This was quite a difficult
question internationally, with only three of the comparison countries
performing significantly above the international average (the Czech
Republic, Singapore, and Chinese Taipei), and four performing below it
(Korea, Belgium (Flemish), Italy, and Hong Kong). Nearly one-third of
students across countries selected option A, indicating their misconcep-
tion that gravity acts on the rocket only when it is falling back to earth.
Students in the United States and in many of the Benchmarking entities
performed relatively well on this question, with 15 entities having above-
average performance. Only the public school systems of Miami-Dade and
Chicago had below-average performance.

At the Top 10% Benchmark, students typically demonstrated knowledge
of most of the chemical concepts covered by the TIMSS 199g science test,
including the structure of matter as well as chemical and physical
changes. As shown in Example Item 4 in Exhibit 2.5, students could apply
knowledge of the process of filtration and of the difference between solu-
tions and mixtures to identify a separable mixture. While g9 percent of
students internationally correctly identified the heterogeneous mixture of
pepper and water, a nearly equal number exhibited the misconception
that a solution could be separated by filtration (option D or E). The
Czech Republic had the highest performance, with 64 percent of its
students responding correctly. Performance of the United States and the
Benchmarking jurisdictions on this item generally was around the interna-
tional average. Only in Naperville, the First in the World Consortium, and
the Academy School District was performance significantly above the
international average, and only in the Rochester City School District was it
significantly below.

Students at the Top 10% Benchmark demonstrated some detailed knowl-
edge of environmental and resource issues not seen at the lower
benchmarks. Example Item 5 in Exhibit 2.6 shows that students recog-
nized rising ocean levels as a predicted result of global warming.
Internationally on average, only one-third of the eighth-grade students
responded correctly. In contrast, more than half the students in Japan,
Hong Kong, Chinese Taipei, and Singapore did so. Among Benchmarking
participants, Naperville alone had above-average performance. Six of the
participants had performance significantly below the international
average: Pennsylvania, South Carolina, Project SMART, Rochester, North
Carolina, and Jersey City. Many students incorrectly identified the thin-
ning ozone layer (option D) as a result of global warming.

Performance at International Benchmarks

63



Top 10% TIMSS International Benchmark — Example Item 1 | SC g"e'r“"cfusna‘fk’iig

An Item That Students Reaching the Top 10% International Benchmark Are Likely to Answer Correctly*

8th Grade Science

Boston College

Content Area: Life Science

Overall
Description: Applies knowledge of tree growth to explain why a nail placed in Percent
the trunk of a tree remained at the same level from the ground despite the Correct
increased height of the tree.
Belgium (Flemish) * 65 (3.5) A
e . . N, ill h. Dist. #203, IL 63 (4.2
Ethan hammered a nail into the trunk of a young tree. Explain why the nail was aperville Sch. Dist. #203 42)
still at the same height from the ground twenty years later even though the tree o Camada (e o
had grown to a height of 22 meters. First in the World Consort., IL 58 (6.4)
Japan 57 (1.9) a
. . p 1
/} e orows _'[/‘/ a s %97_) M70 Netherlands 56 (3.6) 4
Vv ) England * 55 (2.9) a
— / 1 et 7[ .
T+ doesn i KUL“/) Cont ;Df O W Academy School Dist. #20, CO 54 (4.7)
Michigan 54 (3.6) A
Chinese Taipei 53 (2.0) a
/\‘.ﬁ ~. Oregon 53 (3.3) a
) 7 ) Montgomery County, MD > 52 (3.5) a
N o : % Project SMART Consortium, OH 51 (4.3)
SW Math/Sci. Collaborative, PA 50 (4.4)
— T Michigan Invitational Group, Mi 50 (4.6)
T _ C:rcmeﬂ Massachusetts 50 (4.0)
g FIO i
Q-—-\_ Singapore 49 (2.8)
Indiana ' 49 (5.0)
Czech Republic 48 (3.1)
Russian Federation 48 (2.7) )
Pennsylvania 47 (3.3) §
Ilinois 46 (3.9) i
ldaho 46 (42)
Connecticut 45 (4.0) g
United States 45 (2.2) =
Maryland 45 (3.4) 2
Missouri 44 (2.0) §
9
Italy 43 (2.7) g
North Carolina 42 (2.9 'r':f:’
South Carolina 40 (2.7) g
Hong Kong, SAR 40 (2.1) £
Fremont/Lincoln/WestSide PS, NE 39 (5.9) §
Guilford County, NC ? 39 (5.3) E
Delaware Science Coalition, DE 37 (4.8) ’%
c
Texas 35 (3.7) g
c
Korea, Rep. of 33(19 v 'z_g
Chicago Public Schools, IL 31 (5.2) E
Rochester City Sch. Dist., NY 28 (6.0) e
Jersey City Public Schools, NJ 28 (4.6) %
Miami-Dade County PS, FL 2532 v 2
International Avg.
(All Countries) 41 (04)
Participant average significantly higher than ~ &
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than ¥
international average
K The answer shown illustrates the type of student response that was given credit. j K Significance tests adjusted for multiple comparisons /
* This item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

Met guidelines for sample participation rates only after replacement schools were included (see some totals may appear inconsistent.

Exhibit A.6).

64 Chapter 6



Top 10% TIMSS International Benchmark — Example Item 2 | S C g'e'r‘]"cfnsna‘r%?]g

An ltem That Students Reaching the Top 10% International Benchmark Are Likely to Answer Correctly*

8th Grade Science
Content Area: Physics Overall

Boston College

Description: Given data on fuel consumption and work accomplished, determines :i';cr:'::
and explains which of two machines is more efficient.
Netherlands * 58 (3.9) a
Korea, Rep. of 52 (1.8) A
Machine A and Machine B are each useq to pump waFer from a river. The table Belgium (Flemish) * 51 (35) 4
show.s what volume of water each machine removed in one hour and how much Naperville Sch. Dist. #203, IL 5139 a
gasoline each of them used. )
Singapore 49 (3.2) a
Michigan Invitational Group, M| 47 3.7) A
Volume of Water Gasoline Used JetgeDn defed A
Removed in 1 Hour in 1 Hour First in the World Consort., IL 45 (4.9)
(liters) (liters) Chinese Taipei 44 (2.1) a
Canada 43 (1.9) a
Machine A 1000 1.25 England ' 42 (3.0)
Academy School Dist. #20, CO 41 (4.3)
Machine B 500 0.5 B 38 G4
Montgomery County, MD 2 38 (4.4)
Michigan 37 3.7)
a) Which machine is more efficient in converting the energy in gasoline to work? Massehlisgtls e
Illinois 33 (4.0
B Project SMART Consortium, OH 33 (5.0)
Answer: Russian Federation 33 (2.6)
SW Math/Sci. Collaborative, PA 32 (4.5) )
b) Explain your answer. b Hong Kong, SAR * 32 (2.0) a
1000 = [, ac - g0 , 8
5-00 . Czech Republic 30 (2.6) @
T .8 = ye00 United States 30019 <
Pk ' Connecticut 29 (3.2) g
y . Guilford County, NC * 29 (4.6) E
Wl & 45 pyp wend™ 2 5
g{ Pennsylvania 28 (3.5) =
Caunp lgo’) 2 L‘J’&L &é Indiana © 26 (3.9) g
9 f, - . & Texas 2534 3
“QL!Q d’ /‘é/h\OV(J 1000L. Delaware Science Coalition, DE 23 (3.2) g
@é wakty (9 d‘& I . hly 233 O
- % (5 2 Maryland 22 (18) v %
Wfaxf}w\z, A 0»/\,09 U0 SO0 L Missouri 22 (32) é
- Idaho 22 (3.4) =
M) c
3 South Carolina 229 v =2
Jersey City Public Schools, NJ 21 (4.3) 5
Fremont/Lincoln/WestSide PS, NE 20 (5.7) ;E
North Carolina 19 3.0) v &
<
Chicago Public Schools, IL 16 44) v =
Miami-Dade County PS, FL 1229 v ¥
Rochester City Sch. Dist, NY 10 3.4) v O
International Avg.
(All Countries) I 31 (04)
Participant average significantly higher than A
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than ¥
international average
K The answer shown illustrates the type of student response that was given credit. / K Significance tests adjusted for multiple comparisons /
* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see

Exhibit A.3).

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

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Top 10% TIMSS International Benchmark — Example Item 3 | SC g"e'r“"cfusn;fk’i?]g
An Item That Students Reaching the Top 10% International Benchmark Are Likely to Answer Correctly*

Content Area: Physics Overall

Boston College

Description: Applies knowledge of gravitational force by recognizing that gravity Pcirrcr:::
acts on a rocket at rest, while ascending, and when returning to Earth.
Michigan Invitational Group, M| 65 (4.1) a
. . . Czech Republic 65 (3.1) a
The drawings show a rocket being launched from Earth and then returning. . .
Naperville Sch. Dist. #203, IL 64 (40) a
Academy School Dist. #20, CO 63 (3.6) A
Michigan 62 (3.4) A
First in the World Consort., IL 60 (4.7) A
Idaho 59 4.7) a
Project SMART Consortium, OH 56 (4.3) A
SW Math/Sci. Collaborative, PA 56 (4.1) a
Massachusetts 55 (4.2) a
Position 2 Fremont/Lincoln/WestSide PS, NE 54 (5.0) A
Oregon 53 (4.1) a
Guilford County, NC * 52 (42) a
Position 3 Indiana * 50 3.4) a
South Carolina 49 (3.6) a
Singapore 49 (2.8) A
Chinese Taipei 48 (2.3) A
Missouri 48 2.7) A
Position 1 Pennsylvania 47 (4.0)
Maryland 46 (3.5) .
United States 46 (23 a &
Russian Federation 46 (3.4) é
Canada 45 (33) =
Illinois 44 (32) g
England ' 43 (3.0) =
North Carolina 41 2.9) 3
Connecticut 41 (3.6) Q
Japan 40 (2.0) é
In which of the three positions does gravity act on the rocket? Montgomery County, MD 2 40 (3.3) “{é
Netherlands * 39 (5.3) g
A. 3 only Delaware Science Coalition, DE 39 (5.6) g
Texas 36 (3.3) =
B. 1 and 2 only Rochester City Sch. Dist., NY 34 (4.4) ,—%
Korea, Rep. of 29 (1.7) v %
C. 2and3only Belgum (Flemish) 20 22) v 5
@ 12 and 3 Miam.i-Dade Founty PS, FL 26 (26) v é
Jersey City Public Schools, NJ 25 (4.4) =
Italy B3y v @
Hong Kong, SAR * 24 (1.6) %:)
Chicago Public Schools, IL 24 3.7) v §
emiont |3 04
Participant average significantly hiﬁ;her than A
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than ¥
international average

K / K Significance tests adjusted for multiple comparisons j

* This item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Top 10% TIMSS International Benchmark — Example Item 4 | S C Eiﬂi%Jﬁﬁg

An ltem That Students Reaching the Top 10% International Benchmark Are Likely to Answer Correctly*

8th Grade Science

Boston College

Content Area: Chemistry Overall
Description: Applies knowledge of the process of filtration and the difference Ei:cr‘::,:
between solutions and mixtures to identify a separable mixture.

Czech Republic 64 3.3) A
Naperville Sch. Dist. #203, IL 60 (3.0) A
First in the World Consort., IL 57 (5.4) a
Academy School Dist. #20, CO 55 (4.5) a
<—77— Filter Paper Korea, Rep. of 51 (1.8) a
Russian Federation 50 2.7) a
Canada 50 (1.9) a
Singapore 50 (2.6) a
17— Fumnel Michigan Invitational Group, MI 50 (4.4)
Netherlands " 48 (3.7)
Oregon 48 (4.0)
Chinese Taipei 46 (2.0) A
Idaho 46 (4.2)
Michigan 45 (3.9)
Filtration using the equipment shown above can be used to separate which Swigtatipsci. CollaboratiferPy 4 8
4 Pennsylvania 43 (3.3)
materials?
Japan 42 (2.0)
Connecticut 42 (3.5)
A. A mixture of salt and pepper Montgomery County, MD * 42 (5.9)
Project SMART Consortium, OH 41 (4.1) )
A mixture of pepper and water Massachusetts 41 28) %
South Carolina 40 (3.5) g
. . (9]
C. A mixture of oxygen and water LT bl =
United States 39 (2.1) 2
D. A solution of silver nitrate in water Marylhg B %
Texas 39 (3.6) El
. . Hong Kong, SAR * 38 (2.3) @
E. A solution of sugar in water Guilford County, NC> 38 (4.5) g
Indiana * 37 (3.6) g
Fremont/Lincoln/WestSide PS, NE 36 (6.4) g
Missouri 34 (2.6) %
England ! 34 (2.6) B
Belgium (Flemish) * 33 (2.0) 725
North Carolina 32 3.7) 2
Miami-Dade County PS,FL 31 (3.6) 5
haly 30 1) v 3
Delaware Science Coalition, DE 29 (3.9) E
Chicago Public Schools, IL 27 (4.4) =
Jersey City Public Schools, NJ 26 (4.7) g
Rochester City Sch. Dist., NY 18 (4.1) v §
o | 35 00
Participant average significantly higher than &
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than = ¥
international average

K / \Significance tests adjusted for multiple comparisons /

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Top 10% TIMSS International Benchmark — Example Item 5
An Item That Students Reaching the Top 10% International Benchmark Are Likely to Answer Correctly*

Content Area: Environmental and Resource Issues

Description: Recognizes that rising ocean levels could result from global warming.

What is predicted to be a result of global warming?

@ Rising ocean level

B.  More severe earthquakes
C.  Larger volcanic eruptions

D. ~ Thinning ozone layer

-

/

8th Grade Science

TIMSS 1999

| SC Benchmarking

Overall
Percent
Correct
Japan 67 (2.0) A
Hong Kong, SAR * 59 23) a
Chinese Taipei 58 2.2) A
Singapore 56 3.1) a
Naperville Sch. Dist. #203, IL 48 (4.4) a
Italy 48 (2.5) A
Korea, Rep. of 47 (2.1) a
Academy School Dist. #20, CO 44 (3.8)
Massachusetts 40 (3.8)
Russian Federation 38 (3.2)
Montgomery County, MD 2 37 (3.2)
Idaho 36 (3.2)
Missouri 36 (3.4)
First in the World Consort., IL 35 (6.3)
England” 33 (2.7)
Belgium (Flemish) * 33 (2.7)
Netherlands 33 (3.5)
SW Math/Sci. Collaborative, PA 32 (3.9)
Delaware Science Coalition, DE 32 (4.3)
Czech Republic 32 (3.4)
Canada 31 (2.9)
Indiana * 31 (4.0)
United States 30 (2.1)
Connecticut 30 (4.1)
Fremont/Lincoln/WestSide PS, NE 30 (4.6)
Guilford County, NC 2 30 (4.3)
Maryland 30 (2.9)
Michigan 29 (3.0
Oregon 28 (3.7)
Michigan Invitational Group, M1 27 (7.4)
Illinois 27 (2.7)
Texas 26 (3.5)
Pennsylvania 25 (23) v
South Carolina 25 (25) v
Project SMART Consortium, OH 24 3.0) v
Rochester City Sch. Dist., NY 2329 v
Miami-Dade County PS, FL 22 (3.9)
North Carolina 22 25) v
Chicago Public Schools, IL 21 (5.3)
Jersey City Public Schools, NJ 20 (42) v
memstortes | 3 00
Participant average significantly higher than &
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than ¥

international average

K Significance tests adjusted for multiple comparisons j

* The item was answered correctly by a majority of students reaching this benchmark.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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2 National Defined Population covers less than 90 percent of National Desired Population (see

Exhibit A.3).

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

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



Achievement at the Upper Quarter Benchmark

As may be seen in Exhibit 2.7, students performing at the Upper
Quarter Benchmark typically showed a developing understanding of
biological systems. Example Item 6 (see Exhibit 2.8) required students
to apply knowledge of energy flow to complete a food web diagram.
Internationally, 55 percent of students indicated the correct order of
energy flow from the providers to the consumers. Among the compar-
ison countries, performance on this item was best in Chinese Taipei,
Singapore, and Korea, with least at 85 percent of the students
responding correctly. Students in Naperville performed about as well as
students in those three countries. Other Benchmarking entities with
performance significantly above the international average were the
Academy School District, the Michigan Invitational Group, the Project
SMART Consortium, and the state of Michigan. Those with significantly
below-average performance were the public school systems of Jersey
City, Chicago, Rochester, and Miami-Dade.

Even though students at the lower benchmarks demonstrated practical
knowledge of rusting and burning, only at the Upper Quarter
Benchmark did they typically recognize these as chemical reactions. As
shown in Example Item 7 in Exhibit 2.9, 55 percent of students inter-
nationally recognized that burning releases energy. Performance in the
United States (64 percent correct) and many Benchmarking jurisdic-
tions was significantly above the international average. Miami-Dade was
the only Benchmarking participant with below-average performance.

In Example Item 8 (see Exhibit 2.10), students were required to iden-
tify rusting as a chemical reaction from a list of chemical and physical
changes. On average, slightly less than half the students internationally
(49 percent) selected the correct response, compared with 87 percent
in top-performing Chinese Taipei. A common misconception demon-
strated by students in many countries was that the dissolving of sugar is
a chemical reaction (option B). Performance in the United States
overall was near the international average, although in six of the
Benchmarking entities — the First in the World Consortium, the
Academy School District, Michigan, Guilford County, Idaho, and
Oregon — performance was significantly above average.

Example Item g in Exhibit 2.11 required some knowledge of insect
populations, natural selection, and the effect of human control on the
environment. Students at the Upper Quarter Benchmark recognized
that insecticides become less effective over time because some insects
pass their resistance to their offspring. While internationally slightly less
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than half the students (48 percent) chose the correct response, perform-
ance in the United States as a whole (62 percent) and in many of the
Benchmarking jurisdictions was significantly above the international
average. First in the World and Naperville had particularly good perform-
ance on this item, comparable to that in Chinese Taipei. Internationally,
many students selected option C, which is a true statement on the effect
of insecticides on the environment, but is not the correct explanation for
the stated problem.

Students performing at the Upper Quarter Benchmark demonstrated
basic scientific inquiry skills such as recognizing the variables to be
controlled in an experiment and drawing conclusions from a set of obser-
vations. In Example Item 10 (see Exhibit 2.12), students identified the
correct conclusion that can be drawn from observing the evaporation of
two different liquids. Although internationally less than half the students
(48 percent) chose the correct response, students in the United States
performed very well (76 percent correct). All of the Benchmarking partic-
ipants had significantly above-average performance on this question, with
17 of them performing comparably to or better than the two highest-
performing countries, England and Singapore.



TIMSS 1999
Benchmarking

Boston College

Description of Upper Quarter TIMSS International Benchmark of Science
Achievement

e Upper Quarter Benchmark

8th Grade Science

Summary

Students demonstrate conceptual understanding of some science cycles, systems, and principles.
They have some understanding of the earth’s processes, biological systems and populations,
chemical reactions, and composition of matter. They solve physics problems related to light,
speed, heat, and temperature and demonstrate basic knowledge of major environmental concerns.
They demonstrate some scientific inquiry skills. They can combine information to draw conclusions;
interpret information in diagrams, graphs and tables to solve problems; and provide short
explanations conveying scientific knowledge in the life sciences.

Students have some understanding of earth’s processes.
They can recognize a definition of sedimentary rock
and that fossil fuels are formed from the remains of
living things. They demonstrate some understanding
of the water cycle and can recognize how a river
changes as it flows from a mountain to a plain. Students
recognize some features of the solar system, including
the definition of an earth year and the relative distances
of the Sun and Moon from the earth.

Students show a developing understanding of
biological systems and populations. They interpret a
diagram depicting the exchange of gases in a forest
ecosystem and apply knowledge of energy flow in an
ecosystem to complete a food web diagram. In
addition, students recognize that the main function
of chlorophyll in plants is to absorb light energy and
that plants can extract minerals from natural fertilizers.
They recognize that preventing sperm production will
reduce the insect population and that insects pass on
their resistance to insecticides. They also can identify
distinguishing features of insects and determine
characteristics used to sort animals into classification
groups. Students also demonstrate understanding of
some elements of the human circulatory and immune
systems and are able to describe how the human
body temperature is controlled.

Students can solve some basic problems related to
light, heat, and temperature. For example, they can
relate shadow size to distance from a light source and
draw the image of an object reflected in a mirror.
Students recognize that metal conducts heat faster
than glass, wood, or plastic and why the height of an
alcohol column in a thermometer rises with increasing
temperature. Students also can determine speed from
distance and time and complete a table showing a
proportional relation between voltage and current.

Students have some understanding of chemical
reactions and the composition of matter. They can
identify burning and rusting as chemical reactions,
recognize that burning releases energy, and that most
of the chemical energy from burning gasoline in a car
engine is wasted as heat. Students can explain which
candle will be extinguished first based on the amount
of oxygen available. They recognize that sugar is a
compound composed of molecules made up of atoms
and recognize that nothing remains of an object if all
of its atoms are removed.

Students demonstrate basic knowledge of major
environmental issues. They can explain why the
depletion of the ozone layer may be harmful to people,
recognize that increased carbon dioxide in the
atmosphere may lead to global warming, and can
identify coal as a non-renewable resource. Students
can state two reasons why some people do not have
enough water to drink.

Students demonstrate basic scientific inquiry skills. In
an experimental situation, they recognize which
variables to control, draw a conclusion from a set of
observations, and distinguish an observation from
other types of scientific statements.

Students can combine information to draw conclusions;
interpret information in diagrams, graphs and tables to
solve problems; and provide short explanations conveying
scientific knowledge, particularly in the life sciences.

75th Percentile: 558

Performance at International Benchmarks

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Upper Quarter TIMSS International Benchmark — Example Item 6 | SC g;’r‘]"cfusna‘fk’iig

An Item That Students Reaching the Upper Quarter International Benchmark Are Likely to Answer Correctly™

8th Grade Science

Boston College

Content Area: Life Science

Overall
Ao A Percent
Description: Applies knowledge of energy flow to complete a food c
> orrect
web diagram.
Chinese Taipei 89 (1.4) a
. . o Singapore 89 (1.5 a
An incomplete food web has been drawn for you. Complete it by filling in each Korea, Rep. of 85(12) a
of the empty circles with the number of the correct animal or plant frorp the list. Naperville Sch. Dist. #203, IL 84 26) a
Remember that the arrows represent energy flow and go from the provider to "
England 75 2.6) A
the user.
Academy School Dist. #20, CO 75 3.8) a
) Michigan Invitational Group, Ml 73 (4.2) a
1) Caterpillag Project SMART Consortium, OH 73 (41) a
Michi 70 2.2) a
2) Corn ichigan (2.2)
Japan 68 (2.0) A
3) Hawk Russian Federation 67 3.2) A
Hong Kong, SAR * 64 (23) a
4)  Snake First in the World Consort., IL 64 (5.9
Canada 63 (2.7)
Belgium (Flemish) * 62 (2.6)
/4 / Oregon 62 (3.1)
Texas 62 (4.2)
/ Idaho 62 (3.6)
Indiana * 61 (4.7)
Czech Republic 60 (2.9) _
Missouri 60 (3.3) &
\ South Carolina 59 (3.6) é
Netherlands 58 (3.1) ‘03
. linois. 57 3.4) - @
Massachusetts 56 (4.4) E
>
Oaktree ) __ — United States 56 (1.7) E
wv
Connecticut 56 (4.4) g
c
Pennsylvania 56 (3.1) §
SW Math/Sci. Collaborative, PA 55 (5.2) °
©
Montgomery County, MD 2 55 (4.2) 9]
Maryland 53 (3.5) %
Guilford County, NC> 53 (6.1) §
Delaware Science Coalition, DE 50 (4.7) =
c
Fremont/Lincoln/WestSide PS, NE 48 (6.5) %
Italy 48 (23) 5
North Carolina 44 (3.8) :;
Jersey City Public Schools, NJ 37 5.4) v IS
. . <
Chicago Public Schools, IL 3537 v <
Rochester City Sch. Dist., NY 34 (48) v U
Miami-Dade County PS, FL 31 (56) Vv §

International Avg.
(All Countries)

Participant average significantly higher than A
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than ¥
international average

K The answer shown illustrates the type of student response that was given credit. / K Significance tests adjusted for multiple comparisons /

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Upper Quarter TIMSS International Benchmark — Example Item 7 | SC g'e'r‘]"cfnsna‘r?i?]g

An Item That Students Reaching the Upper Quarter International Benchmark Are Likely to Answer Correctly™

Content Area: Chemistry Overall

Percent
Description: Recognizes that burning wood releases energy. Correct

Boston College

Naperville Sch. Dist. #203, IL 82 (2.1)
Chinese Taipei 82 (1.0)

Academy School Dist. #20, CO 78 (2.0)
First in the World Consort., IL 77 (2.4)
Project SMART Consortium, OH 77 (2.8)

If you are burning wood, the reaction will

@ release energy Michigan Invitational Group, MI 75 (2.2)
Guilford County, NC 2 72 (2.4)

B.  absorb energy Michigan 72 (2.8)
Connecticut 70 (3.5)

C.  neither absorb nor release energy Indiana ' 70 (2.7)

Hong Kong, SAR " 70 (1.3)
D. sometimes release and sometimes absorb energy, depending on the kind England * 68 (1.5)
of wood Singapore 68 (2.1)

SW Math/Sci. Collaborative, PA 68 (3.2)
Oregon 67 (2.4)

Montgomery County, MD > 66 (2.4)
Canada 66 (1.2)

Pennsylvania 66 (2.7)

Korea, Rep. of 65 (1.0)

Russian Federation 65 (2.6)

Idaho 65 (2.6)

Missouri 65 (2.4)

Illinois 65 (2.6)

United States 64 (1.5)

> > > > > > > > > > > >

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

Netherlands 64 (2.9)
Texas 63 (2.9)
Massachusetts 62 (2.3)
North Carolina 61 (2.3)
Belgium (Flemish) * 61 (1.6) a

Maryland 61 (2.0)
South Carolina 60 (3.1)
Japan 59 (1.2)

Delaware Science Coalition, DE 58 (3.2)
Fremont/Lincoln/WestSide PS, NE 56 (3.1)
Italy 54 (1.7)

Rochester City Sch. Dist., NY 51 (3.3)
Jersey City Public Schools, NJ 48 (3.8)
Chicago Public Schools, IL 47 (3.8)
Czech Republic 47 (19) v
Miami-Dade County PS, FL 41 41) v

International Avg.
(All Countries) 55 (03)

Participant average significantly higher than &
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than ¥
international average

K / K Significance tests adjusted for multiple comparisons j

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). Bxhibit A.3).

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

Met guidelines for sample participation rates only after replacement schools were included (see some totals may appear inconsistent.

Exhibit A.6).
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Upper Quarter TIMSS International Benchmark — Example Item 8
An Item That Students Reaching the Upper Quarter International Benchmark Are Likely to Answer Correctly*

Content Area: Chemistry

Description: From a list of chemical and physical changes, identifies rusting as

a chemical reaction.

Which is an example of a chemical reaction?

A.  Water boiling

B.  Sugar dissolving

@ Nails rusting

D. = Wax melting

N J

8th Grade Science

TIMSS 1999

| SC Benchmarking

Overall
Percent
Correct
Chinese Taipei 87 (1.1) a
Japan 76 (1.9) a
Hong Kong, SAR * 72 22) a
England * 66 (3.1) A
First in the World Consort., IL 65 (3.8) a
Singapore 64 (2.8) a
Netherlands * 64 2.7) a
Academy School Dist. #20, CO 63 3.6) a
Michigan 62 3.1) a
Michigan Invitational Group, M| 62 (4.5)
Guilford County, NC ? 62 (33) a
Idaho 61 2.6) a
Russian Federation 60 (2.7)
Project SMART Consortium, OH 60 (6.3)
Korea, Rep. of 59 (1.7) &
Missouri 59 (4.6)
Oregon 58 (2.6) a
Naperville Sch. Dist. #203, IL 57 (3.3)
Massachusetts 56 (3.0)
Canada 55 (3.2)
Pennsylvania 54 (3.3)
Montgomery County, MD ° 53 (4.6)
SW Math/Sci. Collaborative, PA 52 (4.4)
Texas 52 (4.5)
United States 52 (1.7)
Indiana * 51 (3.8)
Fremont/Lincoln/WestSide PS, NE 49 (6.3)
Belgium (Flemish) * 49 (3.1)
North Carolina 48 (3.7)
Italy 48 (2.5)
Czech Republic 47 (3.5)
Illinois 46 (3.8)
South Carolina 45 (3.3)
Connecticut 45 (4.3)
Delaware Science Coalition, DE 42 (5.6)
Maryland 42 (3.2)
Miami-Dade County PS, FL 39 (4.1)
Rochester City Sch. Dist., NY 35 (6.5)
Chicago Public Schools, IL 34 (48) v
Jersey City Public Schools, NJ 32 (3.5)
wemstoraes | o s
Participant average significantly higher than ~ &
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than ¥

international average

K Significance tests adjusted for multiple comparisons J

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). Bxhibit A.3).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



Upper Quarter TIMSS International Benchmark — Example Item 9 | SC g'e'r‘]"cfnsna‘r?i?]g

An Item That Students Reaching the Upper Quarter International Benchmark Are Likely to Answer Correctly™

8th Grade Science
Content Area: Environmental and Resource Issues
Overall

Boston College

Description: Recognizes that insecticides become less effective over Ei';cr:'c‘:
time because certain insects pass their resistance to the insecticide to
their offspring.
First in the World Consort., IL 78 (45) A
Naperville Sch. Dist. #203, IL 78 3.3) a
Chinese Taipei 76 (1.7) a
Insecticides are used to control insect populations so that they do not destroy Michigan Invitational Group, MI 75 (3.1) a
crops. Over time, some insecticides become less effective at killing insects, and Hong Kong, SAR ' 74022 a
new insecticides must be developed. What is the most likely reason insecticides Project SMART Consortium, OH 7337 a
become less effective over time? Michigan 7329 a
Idaho 73 3.6) a
A.  Surviving insects have learned to include insecticides as a food source. Academy School Dist. #20, CO 72 (4.4) a
Montgomery County, MD * 71 (3.4) a
Surviving insects pass their resistance to insecticides to their offspring. SW Math/Sci. Collaborative, PA 70 3.1) a
Oregon 69 3.4) a
C. Insecticides build up in the soil. Singapore 69 2.2) A
Connecticut 69 (3.8) a
D.  Insecticides are concentrated at the bottom of the food chain. Japan 68 (1.7) a
South Carolina 67 (3.3) a
Massachusetts 66 (3.4) a
Indiana " 66 (5.0) a
Guilford County, NC 2 65 (5.6)
Texas 64 (4.1) a _
Pennsylvania 63 (3.6) A §
Missouri 63 (29) a %
United States 62(1.8) a =
Netherlands 61 (3.5) a g
Maryland 61 25) a E
Canada 60 (3.0) a 1?
Russian Federation 60 (3.6) é
Fremont/Lincoln/WestSide PS, NE 59 (5.6) E}
North Carolina 58 (3.6) °
linois 58 27) &
Delaware Science Coalition, DE 57 (5.4) %
Czech Republic 57 33) &
England * 56 (2.6) T%
Belgium (Flemish) * 53 (2.7) %
Chicago Public Schools, IL 51 (6.3) E
faly 50 23) 3
Korea, Rep. of 47 (2.0) IS
Miami-Dade County PS, FL 46 (4.5) ;
Jersey City Public Schools, NJ 44 (3.9) Q
Rochester City Sch. Dist, NY 37 (45) = O
ematonal v | g 00
Participant average significantly higher than A
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than =~ W
international average

K / K Significance tests adjusted for multiple comparisons j

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Upper Quarter TIMSS International Benchmark — Example Item 10
An Item That Students Reaching the Upper Quarter International Benchmark Are Likely to Answer Correctly*

Content Area: Scientific Inquiry and the Nature of Science

Description: Identifies an appropriate conclusion from observations of
evaporating liquids.

Two open bottles, one filled with vinegar and the other with olive oil, were left on
a window sill in the Sun. Several days later it was observed that the bottles were
no longer full. What can be concluded from this observation?

A.  Vinegar evaporates faster than olive oil.

B.  Olive oil evaporates faster than vinegar.
@ Both vinegar and olive oil evaporate.

D.  Only liquids containing water evaporate.

E.  Direct sunlight is needed for evaporation.

N /

8th Grade Science

Overall
Percent
Correct
Naperville Sch. Dist. #203, IL 90 2.0) a
Project SMART Consortium, OH 86 (43) a
First in the World Consort., IL 85 (3.00 a
Indiana * 85 (2.5) A
SW Math/Sci. Collaborative, PA 85 (3.00 a
Guilford County, NC 2 84 (33) a
South Carolina 83 (2.6) a
Michigan Invitational Group, Ml 82 (3.8) a
Missouri 82 (2.6) a
Academy School Dist. #20, CO 81 3.9 a
Pennsylvania 81 23) a
Oregon 80 3.3) a
Illinois 79 3.6) a
Massachusetts 79 (1.6) a
Montgomery County, MD . 79 1.7) a
Connecticut 79 3.9 a
Michigan 78 3.00 a
England * 78 2.6) a
Singapore 78 (1.9) a
North Carolina 77 2.4) a
Netherlands * 76 2.8) A
United States 76 (1.4) a
Rochester City Sch. Dist., NY 76 (4.4) a
Idaho 76 3.4) a
Texas 74 3.6) a
Maryland 72 3.2) A
Delaware Science Coalition, DE 72 3.7) a
Fremont/Lincoln/WestSide PS, NE 69 (4.8) a
Chicago Public Schools, IL 69 (5.6) A
Miami-Dade County PS, FL 67 (4.0) a
Canada 64 2.6) a
Jersey City Public Schools, NJ 64 (4.8) A
Korea, Rep. of 59 (2.0) a
Japan 50 (2.1)
Italy 49 (2.9)
Belgium (Flemish) * 49 (2.0)
Hong Kong, SAR * 49 (2.1)
Czech Republic 49 (3.4)
Chinese Taipei 44 (2.0)
Russian Federation 29 23) v
International Avg. 48 (0.4)

(All Countries)

Participant average significantly higher than o
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than v
international average

K Significance tests adjusted for multiple comparisons /

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). Bxhbit A.3).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



Achievement at the Median Benchmark

Exhibit 2.1g describes performance at the Median Benchmark.
Students at this benchmark could recognize and communicate basic
scientific knowledge across a range of topics. Internationally on
average, 66 percent of students extracted relevant information from
the data table of planetary conditions to describe why a condition
would be hostile to human life (see Example Item 11 in Exhibit 2.14).
The majority said that there was too little oxygen in the atmosphere on
Proto to breathe. Other common responses that received credit
referred to low temperatures due to the greater distance from the sun,
and lack of an ozone layer to protect human beings from the sun’s radi-
ation. On this item, also, the United States and many of the
Benchmarking jurisdictions had relatively good performance. The
United States as a whole and 16 of the jurisdictions had performance
significantly above the international average, and none had below-
average performance.

At the Median Benchmark, students typically demonstrated some
knowledge of the characteristics of animals and plants. In Example 12
(see Exhibit 2.15), 70 percent of students on average across countries
recognized feeding milk to their young as a characteristic of
mammals. This was not an area of strength in the United States,
where performance was significantly below the international average.
Only students in the Academy School District and the Michigan
Invitational Group performed significantly above the international
average, whereas students in Maryland, North Carolina, and the
public school systems in Rochester, Miami-Dade, Chicago, and Jersey
City performed below average.

Students at the Median Benchmark typically were familiar with some
aspects of force and motion. As shown in Example Item 1g in Exhibit
2.16, students scoring at this level could identify the diagram showing
forces that would result in rotation. Performance on this item was at
the international average (62 percent correct) for the United States
and for all Benchmarking participants except Chicago and Miami-
Dade, which had below-average performance.

In Example Item 14 (see Exhibit 2.17), students had to apply an
understanding of the concept of electrical circuits and the electrical
conductivity of various materials to identify the diagrams that show a
complete circuit. Internationally, 64 percent of students on average
correctly identified the circuits connected to metallic materials. On
this item, also, performance in the United States was at about the
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international average. Although seven of the comparison countries —
Hong Kong, the Russian Federation, Belgium (Flemish), Chinese Taipei,
Singapore, Korea, and the Netherlands — had above-average performance,
only in Missouri and Naperville was performance significantly above the
international average.

At the Median Benchmark, students were able to apply basic knowledge
of the role of oxygen or air in rusting and burning. In Example Item 15
(see Exhibit 2.18), 67 percent of students internationally and more than
go percent of those in top-performing Chinese Taipei recognized that
painting iron surfaces inhibits rust by preventing exposure to oxygen and
moisture. The United States and all but the four lowest-performing
Benchmarking participants had average performance on this item.

Students at the Median Benchmark showed some elementary knowledge
of the human impact on the environment, as illustrated by Example Item
16 in Exhibit 2.19. Over two-thirds (68 percent) of students on average
internationally recognized that soil erosion is more likely in barren
sloping areas. Although the United States overall had about average
performance on this item, 13 of the Benchmarking participants
performed significantly above the international average, including the
Academy School District, which had performance comparable to high-
scoring Chinese Taipei, Singapore, and Hong Kong.



TIMSS 1999
:m Description of Median TIMSS International Benchmark of Science Achievement Benchmarking
Boston College

o Median Benchmark

8th Grade Science

Summary

representational diagrams.
|

Students can recognize and communicate basic scientific knowledge across a range of topics.
They recognize some characteristics of the solar system, ecosystems, animals and plants, energy
sources, force and motion, light reflection and radiation, sound, electrical circuits, and human
impact on the environment. They can apply and briefly communicate practical knowledge, extract
tabular information, extrapolate from data presented in a simple linear graph, and interpret

J/

Students demonstrate some familiarity with the solar
system. They can identify a planetary condition that
would be hostile to human life and explain the effect
of relative distance on the apparent size of the planets.
Students also recognize that the Sun is the source of
energy for earth’s water cycle. In addition, they can
select the best description of how long the plates
making up the earth’s surface have been moving.

Students have a basic understanding of ecosystems.
They can describe one role of the Sun in ecosystems
and can suggest a negative consequence of the
introduction of a new species. They have some
knowledge of the characteristics of animals and plants.
They recognize that mammals feed milk to their young,
wolves use their scent to mark their territories, and
that seedlings growing in a forest have large leaves
to gather light for photosynthesis. They also can
identify some functions of blood.

In physics, students are acquainted with some aspects
of energy and motion. They recognize examples of
fossil fuels, that a compressed spring has stored energy,
and that a given sequence of energy changes applies
to gasoline burning to power a car. They recognize
that an object will move in a straight line when released
from a circular path. They can apply practical
knowledge of levers to identify the best way to balance
two objects of unequal weight and can identify forces
resulting in rotation. Students demonstrate some
knowledge of light reflection and radiation. They can

identify the apparent position of a reflected image in
a mirror, recognize that ultraviolet radiation from the
sun causes sunburn and that a person feels cooler
wearing light-colored clothes because they reflect
more radiation. Students also recognize that sound
needs to travel through some medium. They can
identify a substance based on whether it is attracted
to a magnet and apply knowledge of conductors to
identify a complete electrical circuit.

In chemistry, students can apply basic knowledge
about the role of air in rusting and burning. They
recognize that painting iron prevents exposure to
oxygen and moisture and that candles burning in
closed containers will be extinguished due to a lack
of air.

Students demonstrate elementary knowledge of human
impact on the environment. They recognize that soil
erosion is more likely in barren sloping areas and in
areas subject to overgrazing. Students describe a positive
effect on farming of a dam located upriver. Also, they
provide one reason for the occurrence of famine.

Students can extract information from a table to draw
conclusions and interpret representational diagrams.
They also can extrapolate from data presented in a
simple linear graph. Students can apply knowledge
to practical situations and communicate their practical
knowledge through brief descriptive responses.

50th Percentile: 488

Performance at International Benchmarks

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Median TIMSS International Benchmark — Example Item 11 | SC Benchmarking

An Item That Students Reaching the Median International Benchmark Are Likely to Answer Correctly*

8th Grade Science
Content Area: Earth Science
Overall

Description: Extracts information from a table of planetary conditions to describe Eiﬁi'c':
a condition hostile to human life.

First in the World Consort., IL 91 ( A
Diana and Mario were discussing what it might be like on other planets. Their Michigan Invitational Group, MI 87 ( o
science teacher gave them data about Earth and an imaginary planet Proto. The Guilford County, NC* 86 ( 2
table shows these data. Singapore 86 ( A
SW Math/Sci. Collaborative, PA 85 ( A
Earth Proto Indiana * 84 ( A
. \ North Carolina 82 ( A
]s);:mce P 148 640 000 km 902 546 000 km Canada 82 ( A
Pennsylvania 82 ( A
Atmospheric pressure at t A

surface of planet 101 325 Pa 100 Pa England 82 (
Netherlands * 81 ( A
Atmospheric conditions Naperville Sch. Dist. #203, IL 80 ( A
21% oxygen 5% oxygen Massachusetts 80 ( A
* gas components 0.03% carbon dioxide 5% carbon dioxide Michi 80 A

78% nitrogen 90% nitrogen iCHga (
Project SMART Consortium, OH 80 ( A
« ozone layer yes no Oregon 80 ( A
Chinese Taipei 79 ( A

« cloud cover yes no

Delaware Science Coalition, DE 79 ( A
Idaho 78 ( A
Academy School Dist. #20, CO 78 ( A
Write down one important reason why it would be difficult for humans to live on Ilinois 78 ( A
Proto if it existed. Explain your answer. United States 78 ( A

South Carolina 78 (

. - Belgium (Flemish) * 77 ( A
_:J/_:\_ (A.)OU\M lQ& W “W@%S( b’ L +© Korea, Rep. of 77 ( A
— Connecticut 77 (
b'f wj({/\/ Favie i)fO +(D chaMS‘éz \ﬂ&"‘g’/\é"’ Czech Republic 75 (
. e ol \“\/éﬂ Montgomery County, MD ? 74 (
S Yoo Lol e/\[\_&% ﬂ’&//i‘ P R Jersey City Public Schools, NJ 74 (
< ) Chicago Public Schools, IL 74 (
@//M)()% {Mw, L Missouri 73 (
Russian Federation 73 ( A
Texas 73 (
Maryland 73 (
Italy 70 (
Hong Kong, SAR * 70 (
Japan 69 (
Fremont/Lincoln/WestSide PS, NE 68 (
Rochester City Sch. Dist., NY 67 (
Miami-Dade County PS, FL 63 (

International Avg.
(All Countries)

Participant average significantly higher than &
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than = ¥
international average

K The answer shown illustrates the type of student response that was given credit. / K Significance tests adjusted for multiple comparisons /
* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

Met guidelines for sample participation rates only after replacement schools were included (see some totals may appear inconsistent.

Exhibit A.6).
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Median TIMSS International Benchmark — Example Item 12 | SC Eiﬂi%Jﬁﬁg
An Item That Students Reaching the Median International Benchmark Are Likely to Answer Correctly*

8th Grade Science
Content Area: Life Science
Overall

Percent
Correct

Boston College

Description: Recognizes that feeding milk to its young is a defining characteristic

of mammals.

Japan 86 (0.8) A
Hong Kong, SAR ™ 83 (1.2) a
A small animal called the duckbilled platypus lives in Australia. Which Academy School D'SF' #20 ACOA 8107 4
.. . . L Chinese Taipei 80 (1.1) a
characteristic of this animal shows that it is a mammal? '
Czech Republic 79 (1.9) a
Korea, Rep. of 77 (1.1) a
A It eats other animals. Michigan Invitational Group, MI 77 2.0) a
Singapore 77 (1.8) a
It feeds its young milk. Russian Federation ) 76 (2.1)
Belgium (Flemish) 70 (1.7)
Michigan 70 (2.0)
C. It makes a nest and lays eggs. kaly 70 (1.6)
First in the World Consort., IL 68 (2.2)
D. It has webbed feet. idaho 68 (3.0)
South Carolina 68 (2.2)
Connecticut 68 (2.8)
Oregon 67 (2.2)
Montgomery County, MD 2 67 (2.9)
Canada 66 (1.0) v
Naperville Sch. Dist. #203, IL 66 (2.6) )
Guilford County, NC? 65 (3.2) &
SW Math/Sci. Collaborative, PA 65 (2.0) 2
Texas 65 (3.6) =
United States 65 (16) v 2
Indiana * 64 (2.1) <
Missouri 64 (2.6) E
Pennsylvania 64 (2.8) g
Massachusetts 63 (2.3) 2
Netherlands © 62 (1.8) ¥ g
Project SMART Consortium, OH 61 (3.2) £
lllinois 60 (3.0) £
Maryland 60 (26) Vv é
Delaware Science Coalition, DE 60 (3.7) g
Fremont/Lincoln/WestSide PS, NE 60 (4.2) 2
North Carolina 58 2.2) v &
Rochester City Sch. Dist, NY 53 29) v
England * 52 (2.0) v §
Miami-Dade County PS, FL 51 31 v =
Chicago Public Schools, IL 51 39 v Q
Jersey City Public Schools, NJ 44 35) v §
et | 0 02
Participant average significantly higher than A
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than ¥
international average

K / K Significance tests adjusted for multiple comparisons /

* This item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Median TIMSS International Benchmark — Example Item 13

An Item That Students Reaching the Median International Benchmark Are Likely to Answer Correctly*

Content Area: Physics

Description: Identifies the diagram that shows the forces acting on a wheel that

will result in rotation.

A uniform wheel is free to rotate on its axle at its center. It is acted on by two
forces in the same plane. Each force has the same size, equal to SN (Newtons).

SN

>
w
Z

In which case will the wheel rotate? Academy School Dist. #20, CO 68

5N 5N Michigan Invitational Group, M| 64

C. 5N 5N
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC 2

8th Grade Science

international average

Overall
Percent
Correct
Japan 76 (1.6) a
Czech Republic 69 (2.4)
Netherlands * 69 (3.3)
Russian Federation 68 (2.7)
(3.2)
First in the World Consort., IL 67 (5.5
Idaho 66 (4.3)
Italy 66 (2.7)
Canada 66 (2.6)
Massachusetts 65 (3.7)
Oregon 65 (3.6)
SW Math/Sci. Collaborative, PA 65 (3.8)
(4.5)
Belgium (Flemish) * 64 (2.3)
Korea, Rep. of 63 (1.7)
Michigan 63 (2.9)
United States 62 (1.7)
Missouri 62 (3.6)
Hong Kong, SAR * 62 (1.9)
Connecticut 61 (3.8)
England * 61 (2.6)
Texas 60 (2.6)
Singapore 60 (2.3)
Montgomery County, MD ? 60 (4.3)
Indiana " 59 (4.5)
58 (7.5)
58 (4.8)
Chinese Taipei 58 (2.2)
Jersey City Public Schools, NJ 57 (5.2)
Delaware Science Coalition, DE 57 (5.1)
Pennsylvania 56 (5.7)
Ilinois 56 (3.4)
Maryland 55 (2.5)
South Carolina 55 (3.1)
Naperville Sch. Dist. #203, IL 55 (4.4)
North Carolina 54 (3.3)
Project SMART Consortium, OH 53 (4.9)
Chicago Public Schools, IL 48 (4.3)
Rochester City Sch. Dist., NY 42 (43) v
Miami-Dade County PS, FL 38 37 v
memtonan | e 0
Participant average significantly higher than ~ &
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than =~ W

K / K Significance tests adjusted for multiple comparisons j

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). Bxhibit A.3).

T Met guidelines for sample participation rates only after replacement schools were included (see

Exhibit AL6). some totals may appear inconsistent.
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() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
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Median TIMSS International Benchmark — Example Item 14 | SC Eiﬂi%Jﬁﬁg
An Item That Students Reaching the Median International Benchmark Are Likely to Answer Correctly*

8th Grade Science
Content Area: Physics Overall

Boston College

Description: Applies concept of electrical circuits and knowledge of cond Eirrcrz'::
to identify diagrams that show a complete circuit.
Hong Kong, SAR * 84 (1.8) a
The following diagrams show a battery and a bulb connected by wires to Russian Federation 82 (2.4) A
various materials. Belgium (Flemish) * 81 (1.9) a
Chinese Taipei 80 (1.6) A
Singapore 79 2.1) a
Bulb 1 Bulb 2 Korea, Rep. of 78 (1.7) a
Netherlands 78 2.7) a
First in the World Consort., IL 75 (4.9)
Missouri 74 (2.2) a
Naperville Sch. Dist. #203, IL 73 (2.7) a
Academy School Dist. #20, CO 73 (3.5)
Illinois 72 (2.9)
Czech Republic 72 (2.7)
Massachusetts 72 (2.5)
Indiana ' 71 (3.1)
v . plastic spoon SW Math/Sci. Collaborative, PA 70 (4.0
aluminum foil Montgomery County, MD * 70 (3.3)
Michigan 69 (2.9)
Bulb 3 Bulb 4 Fremont/Lincoln/WestSide PS, NE 69 (7.2)
Japan 68 (1.9) '
Michigan Invitational Group, M| 68 (4.6) §
Connecticut 67 (3.0) é
Pennsylvania 67 (3.1) ?
Project SMART Consortium, OH 65 (4.5) 2
Idaho 6533 £
England * 65 (2.6) E
Maryland 65 (2.6) g
air - ———— Oregon 65 (3.2) 2
brass key United States 64 (1.7) §
Guilford County, NC* 64 (3.6) 8
. o South Carolina 64 (2.5) %
Which of the bulbs will light? Texas 64 4.3) =
North Carolina 64 (3.2) r_i
A. 1 only Delaware Science Coalition, DE 61 (3.7) %
Canada 60 22 5
B. 2 and 3 only Jersey City Public Schools, NJ 58 (4.1) {C;
Miami-Dade County PS, FL 57 (19 v =
@ 1 and 3 only Rochester City Sch. Dist., NY 57 (4.9) ;
ey 56 (23) v
D. 1, 3and4only Chicago Public Schools, IL 55 (4.8) §
E. 1, 2 and 3 only Inte(r;\lﬁt::zmltﬁ:gi 64 (0.4)
Participant average significantly higher than &
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than ¥
international average

K / K Significance tests adjusted for multiple comparisons /

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Exhibit 2.18

Median TIMSS International Benchmark — Example Item

An Item That Students Reaching the Median International Benchmark Are Likely to Answer Correctly*

TIMSS 1999

15 | S C Benchmarking

Content Area: Chemistry

Description: Recognizes that painting iron prevents exposure to oxygen and

moisture.

A

C.

D.

@

N

Paint applied to an iron surface prevents the iron from rusting. Which ONE of
the following provides the best reason?

It prevents nitrogen from coming in contact with the iron.

It reacts chemically with the iron.

It prevents carbon dioxide from coming in contact with the iron.
It makes the surface of the iron smoother.

It prevents oxygen and moisture from coming in contact with the iron.

/

8th Grade Science

Overall
Percent
Correct
Chinese Taipei 91 (0.7) A
Russian Federation 81 (1.3) A
Singapore 81 (1.8) a
Netherlands 80 (2.2) A
Hong Kong, SAR ' 79 (1.4) a
England " 76 (1.6) A
Michigan Invitational Group, M1 74 (2.4)
Korea, Rep. of 73 (1.1) a
Connecticut 72 (2.6)
Naperville Sch. Dist. #203, IL 72 (2.0)
Canada 72 (1.6)
Michigan 72 (2.7)
SW Math/Sci. Collaborative, PA 72 (2.9
Czech Republic 72 (1.8)
Massachusetts 71 (2.4)
Academy School Dist. #20, CO 71 2.2)
Project SMART Consortium, OH 70 (1.9)
Oregon 70 (2.0)
Japan 70 (1.3)
Belgium (Flemish) * 70 (1.6)
Idaho 69 (2.1)
Pennsylvania 69 (2.0)
First in the World Consort., IL 68 (2.8)
Guilford County, NC ? 68 (2.3)
Texas 68 (2.6)
Indiana * 67 (1.9)
Missouri 67 (2.3)
Illinois 66 (2.6)
United States 66 (1.4)
Italy 65 (1.6)
Montgomery County, MD ? 64 (2.3)
North Carolina 64 (2.1)
South Carolina 63 (3.1)
Maryland 63 (2.7)
Fremont/Lincoln/WestSide PS, NE 62 (3.1)
Delaware Science Coalition, DE 60 (3.1)
Jersey City Public Schools, NJ 53 (2.6) v
Rochester City Sch. Dist., NY 50 3.4) v
Chicago Public Schools, IL 49 3.1) v
Miami-Dade County PS, FL 45 (33) v

International Avg.

(All Countries) 67 (0.2)

Participant average significantly higher than &
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than = ¥
international average

\ Significance tests adjusted for multiple comparisons /

* The item was answered correctly by a majority of students reaching this benchmark.
States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see

Exhibit A.6).

84

Exhibit A.3).
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2 National Defined Population covers less than 90 percent of National Desired Population (see

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

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



Median TIMSS International Benchmark — Example Item 16 | SC g'e'r‘]"cfnsna‘r?i?]g

An Item That Students Reaching the Median International Benchmark Are Likely to Answer Correctly*

8th Grade Science
Content Area: Environmental and Resource Issues overall

Boston College

Description: Recognizes that soil erosion is more likely in barren sloping areas. Eirrcreerc‘:
Chinese Taipei 92 (0.7) A
Singapore 88 (1.2) A
Rain and running water can wash away soil. From which area is soil most Academy School Dist. #20, CO 85 (1.7) 4
likely to be washed away? Hong Kong, SAR * 85 (1.1) 4
Netherlands " 83 (29) a
A. A sloping area with bushes Korea, Rep. of 83 (09)
Project SMART Consortium, OH 82 (3.3) A
B. A flat area with grasses Naperville Sch. Dist. #203, IL 81 (1.6) A
Michigan Invitational Group, M| 80 (1.6) a
C A flat area that is barren Russian Federation 80 (1.3) a
Japan 79 (1.0) a
@ A sloping area that is barren SW Math/Sci. Collaborative, PA 79 (2.0) a
England * 78 (1.4) a
Michigan 78 (2.0) a
Missouri 78 (2.0) a
Idaho 78 (2.2) a
Massachusetts 76 2.2) a
Canada 76 (1.3) a
Indiana * 76 (2.6)
Oregon 75 (23) &
Guilford County, NC2 75 22) o &
Fremont/Lincoln/WestSide PS, NE 75 (2.9) é
Montgomery County, MD ° 74 (2.1) a -03
North Carolina %0y - 4
First in the World Consort., IL 74 (3.5) C>
Pennsylvania 74 (2.0) §
Czech Republic 73 (1.8) 8
South Carolina 73 (1.5 a §
Connecticut 73 (2.7) g
United States 73 (1.6) g
Maryland 2025 &
Illinois 70 (1.5) ;*a
Delaware Science Coalition, DE 70 (4.0) e
Texas 69 3.1) 2
Belgium (Flemish) ' 68 (1.3) é
Italy 59 (1.8) v f_,
Jersey City Public Schools, NJ 55 3.1) v f
Rochester City Sch. Dist., NY 50 3.1) v =
Chicago Public Schools, IL 49 (33) v E:’
Miami-Dade County PS, FL 44 89 v 2
et | s 02
Participant average significantly higher than A
international average
No statistically significant difference between
participant average and international average
Participant average significantly lower than ¥
international average

K / K Significance tests adjusted for multiple comparisons j

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Achievement at the Lower Quarter Benchmark

Exhibit 2.20 describes performance at the Lower Quarter Benchmark. At
this level of performance, students typically could demonstrate knowledge
of some basic facts about the earth’s physical features and could use infor-
mation presented in simple diagrams. In Example Item 17 (see Exhibit
2.21), 82 percent of students internationally were able to interpret the
pictorial diagram of the earth’s layers and identify the center as the
hottest layer. Among Benchmarking participants, almost all students

(85 percent or more) gave the correct answer.

In the life sciences, students at the Lower Quarter Benchmark showed
some basic knowledge of human biology. A full 87 percent of students
internationally recognized that exercise causes an increase in their
breathing and pulse rates (see Example Item 18 in Exhibit 2.22).
Performance on this item was even higher in the United States and most
Benchmarking jurisdictions. Student performance exceeded the interna-
tional average in the United States overall and in 19 of the Benchmarking
entities, and was not significantly below the international average in any
entity. However, typically only students scoring at higher benchmarks
could relate the link between exercise and pulse and breathing rate to the
function of the circulatory or respiratory system.

At the Lower Quarter Benchmark, students could recognize some facts
about familiar physical phenomena. In Example Item 19 in Exhibit 2.2,
they demonstrated basic knowledge of light reflection by recognizing that
white surfaces reflect more light than colored surfaces. Internationally
and in the United States, more than 8o percent of students answered
this item correctly. Among Benchmarking participants, only in
Naperville, Michigan, and Montgomery County was the percentage of
students choosing the correct answer significantly greater than the
international average.

Students at the Lower Quarter Benchmark could also recognize that there
is greater evaporation from a larger surface area, as shown in Example
Item 20 in Exhibit 2.24. Internationally on average, 84 percent of
students could interpret the pictorial diagrams showing liquid in
containers of different shapes and identify the container with the largest
surface area as the one from which the liquid would evaporate first.
Performance was at about the international average on this question in
the United States and in many of the Benchmarking jurisdictions.
However, performance in First in the World, the Academy School District,
Project smaRrT, Naperville, and Michigan was significantly above the inter-
national average. In each of these entities, the item was answered
correctly by more than go percent of the eighth-grade students.
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Description of Lower Quarter TIMSS International Benchmark of Science | S g'e'r‘]"cfnsna‘r%?]g
Achievement —
Boston College

e Lower Quarter Benchmark

8th Grade Science

Summary

Students recognize some basic facts from the earth, life, and physical sciences presented using
non-technical language. They can identify some of the earth’s physical features, have some
knowledge of the human body, and demonstrate familiarity with everyday physical phenomena.
They can interpret and use information presented in simple diagrams.

Students know a few basic facts about the earth’s
physical features and solar system. For example, they
can select the hottest of earth’s layers, recognize that
there is less oxygen at higher altitudes and know that
the moon reflects sunlight.

Students demonstrate some basic knowledge of
human biology and plant features. They recognize
that nerves carry sensory messages to the brain, that
traits are inherited from both parents and transferred
through sperm and egg, that exercise leads to
increased breathing and pulse rates, and that vitamins
are necessary for human nutrition. They also recognize
that seeds develop from flowers of a plant and can
state one role of trees in a rainforest.

Students recognize some facts about familiar physical
phenomena. They can recognize the correct
arrangement of flashlight batteries, the container
where evaporation would be greatest, and that fanning
a fire makes it burn faster by supplying more oxygen.
Students also know some basic facts about light
reflection. They can identify the path of light reflected
from a mirror, recognize that objects are visible because
of reflected light and that white surfaces reflect more
light than colored surfaces. They also recognize that
a powder made up of both black and white specks
is likely to be a mixture.

Students can interpret uncomplicated pictorial
diagrams.

25th Percentile: 410

Performance at International Benchmarks

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Lower Quarter TIMSS International Benchmark — Example Item 17
An Item That Students Reaching the Lower Quarter International Benchmark Are Likely to Answer Correctly*

Content Area: Earth Science

Description: Interprets a diagram of the Earth's layers and identifies the center

as the hottest.

The picture shows the three main layers of the Earth.

A

Where is it the hottest?

A, LayerA

B. LayerB

@ Layer C

D.  All three layers are the same temperature.

-

J

8th Grade Science

Overall
Percent
Correct
Naperville Sch. Dist. #203, IL 97 (0.8) a
Michigan Invitational Group, Ml 9% (0.6) A
Academy School Dist. #20, CO 95 (1.0) a
Oregon 95 (0.6) A
First in the World Consort., IL 95 (1.6) A
Montgomery County, MD * 95 (1.2) a
SW Math/Sci. Collaborative, PA 95 (0.8) a
Michigan 95 (0.9) a
Project SMART Consortium, OH 94 (1.2) A
Fremont/Lincoln/WestSide PS, NE 94 (0.9) a
Massachusetts 94 (0.8) A
Canada 94 (0.5) a
South Carolina 94 (1.0) a
Guilford County, NC ? 94 (1.5) a
Netherlands ' 93 23) a
Pennsylvania 93 (1.0) a
Connecticut 93 (13) a
North Carolina 93 (1.0) a
England * 93 (0.9) a
Maryland 93 (0.8) a
Texas 93 (1.1) a
Delaware Science Coalition, DE 92 (1.2) A
United States 92 (0.7) a
Idaho 92 (1.0) a
Missouri 92 (1.2) A
Illinois 92 (0.8) a
Indiana * 91 (0.9) a
Italy 91 (0.9) a
Rochester City Sch. Dist., NY 91 (1.5) a
Czech Republic 91 (1.3) a
Russian Federation 90 (1.1) a
Japan 89 (0.7) a
Belgium (Flemish) * 89 (1.6) a
Hong Kong, SAR * 83 (0.8) a
Chicago Public Schools, IL 87 (2.0)
Jersey City Public Schools, NJ 86 (1.7)
Miami-Dade County PS, FL 85 (1.6)
Korea, Rep. of 85 (0.8) a
Chinese Taipei 84 (0.8)
Singapore 84 (1.2)
International Avg. 82 (02)

(All Countries)

Participant average significantly higher than o
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than ¥
international average

k Significance tests adjusted for multiple comparisons /

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). Bxhibit A.3).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Lower Quarter TIMSS International Benchmark — Example Item 18 | SC Benchmarking

An Item That Students Reaching the Lower Quarter International Benchmark Are Likely to Answer Correctly™

8th Grade Science

Boston College

Content Area: Life Science

Overall

T . . . . . Percent
Description: Recognizes that exercise causes an increase in breathing and pulse ot

rates.

Japan 98
First in the World Consort., IL 97

Immediately before and after running a 50 meter race, your pulse and breathing Naperville Sch. Dist. #203, IL 9%

rates are taken. What changes would you expect to find? S
ingapore 96

Netherlands " 95

A.  no change in pulse but a decrease in breathing rate Belgium (Flemish) * 95
England * 95

B. an increase in pulse but no change in breathing rate Korea, Rep. of 95
SW Math/Sci. Collaborative, PA 95

@ an increase in pulse and breathing rate Indiana ' 94

Michigan Invitational Group, M| 94
D.  adecrease in pulse and breathing rate Guilford County, NC> 94
Canada 94
E. no change in either Oregon 9
Chinese Taipei 94

Project SMART Consortium, OH 94
Academy School Dist. #20, CO 94
Czech Republic 94

Missouri 94

Michigan 94
Pennsylvania 93

Montgomery County, MD 2 93 (0.9)
Massachusetts 93
Idaho 93
Hong Kong, SAR * 93

Illinois 93

North Carolina 92

Maryland 92

United States 91
Fremont/Lincoln/WestSide PS, NE 91
Texas 90

South Carolina 90

Delaware Science Coalition, DE 90

| S S S 2 S N S S N N S S S S S SR S S S S S N S N 2

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Russian Federation 89 (

Italy 89 (

Chicago Public Schools, IL 87 (
Rochester City Sch. Dist., NY 86 (
Jersey City Public Schools, NJ 84 (
Miami-Dade County PS, FL 81 (

International Avg.
(All Countries)

Participant average significantly higher than o
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than ¥
international average

K / \ Significance tests adjusted for multiple comparisons /

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Lower Quarter TIMSS International Benchmark — Example Item 19 | SC g"e'r“"cf]fna‘fk’i?]g

An Item That Students Reaching the Lower Quarter International Benchmark Are Likely to Answer Correctly™

8th Grade Science

Boston College

Content Area: Physics Overall

. . . ; P t
Description: Recognizes that white surfaces reflect more light than colored cf,rrc,.ee:t

surfaces.

Belgium (Flemish) * 94 (0.8) A
The walls of a building are to be painted to reflect as much light as possible. Net,herlands To203) a
What color should they be painted? Singapore o o
Czech Republic 90 (1.0) A
Russian Federation 9 (1.1) a
@ White Naperville Sch. Dist. #203, IL 89 (1.1) a
England * 89 (1.1) a
B Red Chinese Taipei 89 (0.7) a
Michigan 87 (1.3) A
C. Black Montgomery County, MD > 87 (1.5 4
Japan 87 (0.9) a
D. Pink Academy School Dist. #20, CO 87 (1.5)
Michigan Invitational Group, M1 87 (1.5)
Oregon 86 (1.5)

Guilford County, NC® 86 (1.9)

Missouri 86 (1.3)

Project SMART Consortium, OH 85 (2.1)
Hong Kong, SAR * 85 (0.8) a

SW Math/Sci. Collaborative, PA 85 (1.4)

First in the World Consort., IL 85 (2.1)

Idaho 85 (1.5)

Hlinois 85 (1.3)

Indiana * 84 (1.3)

Connecticut 84 (1.7)

Massachusetts 83 (1.6)

Pennsylvania 83 (1.6)

Canada 83 (1.2)

United States 83 (0.8)

Texas 83 (2.0)

Fremont/Lincoln/WestSide PS, NE 82 (2.4)
Italy 82 (1.3)

North Carolina 82 (1.4)

Delaware Science Coalition, DE 81 (2.0)

Maryland 81 (1.7)

South Carolina 80 (1.7)
Korea, Rep. of 78 (09) v

Chicago Public Schools, IL 77 (2.5)

Rochester City Sch. Dist., NY 76 (1.9)
Miami-Dade County PS, FL 74 (2.6)
Jersey City Public Schools, NJ 71 29 v

<
SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

82 (0.2)

International Avg.
(All Countries)

Participant average significantly higher than A
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than ¥
international average

K / K Significance tests adjusted for multiple comparisons /

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Lower Quarter TIMSS International Benchmark — Example Item 20 | SC g'e'r‘]"cfnsna‘r%?]g

An Item That Students Reaching the Lower Quarter International Benchmark Are Likely to Answer Correctly™

8th Grade Science

Boston College

Content Area: Physics Overall
Description: Recognizes the relationship between surface area and evaporation Iézrrcrzrc\;c

rate.

Singapore 98 (0.8) &
First in the World Consort., IL 95 2.0) A
A student put 100 mL of water in each of the open containers and let them stand in Korea, Rep. of 95 (0.8) 4
the sun for one day. Which container would probably lose the most water due to Rk Bl 95 (14) a
evaporation? Czech Republic 94 (1.6) a
Japan 94 (1.2) A
Academy School Dist. #20, CO 94 (1.9) a
A B. HongKong, SAR 93 (1.2) a
Chinese Taipei 93 (0.9) a
Project SMART Consortium, OH 92 (2.3) a
Naperville Sch. Dist. #203, IL 92 (2.0) a
England * 92 (1.7) 4
Canada 91 (1.2) A
Massachusetts 91 (2.2
Michigan 91 (1.7) a
SW Math/Sci. Collaborative, PA 90 (2.2
Guilford County, NC 2 90 (2.6
Netherlands " 89 (4.7
Michigan Invitational Group, M| 89 (2.5
@ D. S 7 Connecticut 88 (3.3
| Missouri 87 (2.2

South Carolina 87 (21
Montgomery County, MD * 87 (4.6
North Carolina 87 (2.1

Illinois 87 (2
Rochester City Sch. Dist., NY 86
Pennsylvania 86
| Belgium (Flemish) * 84
—— United States 84

(
(
(
(
(
(
Delaware Science Coalition, DE 84 (
Maryland 83 (.

Oregon 82 (

Texas 82 (

Indiana ' 81 (

Jersey City Public Schools, NJ 79 (
Fremont/Lincoln/WestSide PS, NE 73 (
Miami-Dade County PS, FL 72 (
Chicago Public Schools, IL 71 (

Italy 70 (

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

4 4 4 4«

International Avg.
(All Countries)

Participant average significantly higher than A
international average

No statistically significant difference between
participant average and international average

Participant average significantly lower than ¥
international average

K / K Significance tests adjusted for multiple comparisons j

* The item was answered correctly by a majority of students reaching this benchmark. 2 National Defined Population covers less than 90 percent of National Desired Population (see
Exhibit A.3).

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

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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What Issues Emerge from the Benchmark Descriptions?

The benchmark descriptions and example items reveal a gradation in
achievement, from the top-performing students’ ability to grasp complex
and abstract science concepts, apply knowledge to solve problems, and
understand the fundamentals of scientific investigation to the lower-
performing students’ recognition of basic facts and familiarity with
everyday physical phenomena. The fact that even at the Median
Benchmark students had only a very limited knowledge of chemical
concepts suggests a need to reevaluate the attention paid to chemistry in
eighth-grade science curricula. In addition, knowledge of systems and
cycles in the life and physical sciences was demonstrated mainly by
students scoring at the upper benchmarks, indicating that more emphasis
in these areas may be needed. Basic scientific inquiry skills also were more
in evidence among students scoring at the upper benchmarks, indicating
that science curricula in many countries may not be stressing scientific
investigation by grade 8.

In reviewing the item-level results, it is also important to note the varia-
tion in performance across the topics covered. On the 20 items presented
in this chapter, there was a substantial range in performance for many
Benchmarking participants. In some cases, differences in performance
may reflect intended differences in emphasis in the curriculum. It is
likely, however, that such results may be unintended, and the findings will
provide important information about strengths and weaknesses in the
intended or implemented curricula. At the very least, an in-depth exami-
nation of the TIMSS 19gg results may reveal aspects of curricula that merit
further investigation.



Chapter g presents results by the major content areas
in science to provide information about the possible
effects of curricular variation on average achievement.
Average performance is provided for six content areas:
earth science; life science; physics; chemistry;
environmental and resource issues; scientific inquiry

and the nature of science.






As delineated by the curriculum of the countries around the world and
in the Benchmarking entities, science contains a range of content areas
(see Chapter 5 on curriculum). For example, almost all TIMSS 1999
countries and Benchmarking participants reported some elements of
earth science, life science, physics, and chemistry in the eighth-grade
science curriculum. Since these content areas can differ in complexity,
enter the curriculum at different times, receive varying degrees of
emphasis, or even be taught as separate courses, Chapter g presents
results by the major content areas in science. For each Benchmarking
entity, average achievement is shown for each content area and
compared with the international average for that content area, and
average achievement in the content areas is profiled in relation to
overall science achievement. Results are also provided by gender. These
different perspectives are provided to identify the relative strengths and
weaknesses of students in the different science content areas as well as
the possible effects of curricular variation on average achievement.

The TIMSS 1999 science test for the eighth grade was designed to
enable reporting by six content areas in accordance with the Timss
science framework. These areas, with their main topics, are:

* Earth science
Includes earth features, earth processes, and earth in the universe
* Life science

Includes diversity, organization and structure of living things; life processes
and systems enabling life functions; life spirals, genetic continuity and
diversity; interactions of living things; and human biology and health

* Physics

Includes physical properties and transformations; energy and physical
processes; and forces and motion

¢ Chemistry

Includes classification and structure of matter; chemical properties; and
chemical transformations

Average Achievement in the Science Content Areas 95



e Fnvironmental and resource issues

Includes pollution; conservation of land, water, and sea resources; conservation

of material and energy resources; world population; food supply and production;
and effects of natural disasters

¢ Scientific inquiry and the nature of science

Includes the nature of scientific knowledge; the scientific enterprise; interactions
of science, technology, mathematics, and society; and the tools, procedures, and
processes used in conducting scientific investigations.
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How Does Achievement Differ Across Science Content Areas?

Exhibit g.1 presents average achievement in each of the six science
content areas for the Benchmarking states, districts, and consortia. The
Benchmarking jurisdictions as well as selected reference countries are
displayed in decreasing order of achievement for each content area,
and symbols indicate whether performance is statistically significantly
above or below the international average. To allow comparison of the
relative performance of each country in each content area, the interna-
tional average for each content area was scaled to be 488, the same as
the overall international average.

The countries scoring highest in the overall science assessment —
Chinese Taipei, Singapore, Japan, Korea, and the Netherlands — were
generally also the highest scorers in each content area, although with
some exceptions and not necessarily in that order. Similarly, the
Benchmarking jurisdictions with the highest overall performance — the
Naperville School District, the First in the World Consortium, the
Michigan Invitational Group, and the Academy School District — were
also the highest-scoring jurisdictions in five of the six science content
areas (all except scientific inquiry and the nature of science). In all
content areas, these Benchmarking participants had average achieve-
ment comparable to that of the highestscoring countries. The four
participants with the lowest overall performance — the Rochester City
School District, the Chicago Public Schools, the Jersey City Public
Schools, and the Miami-Dade County Public Schools — also had the
lowest performance in each content area.

In contrast to the consistent performance across content areas
displayed by the highest- and lowest-performing entities, performance
varied more for entities in the middle of the overall performance distri-
bution. The United States, which performed significantly above the
international average in the overall assessment, also had above-average
performance in each of the content areas except physics. Performance
in Connecticut, Idaho, and Guilford County followed the U.S. pattern.
In life science and in scientific inquiry and the nature of science, the
two areas in which the United States performed best, some of the
lowest-performing Benchmarking participants had more success than
in the other content areas. Rochester and Chicago performed at about
the international average in both content areas, and Jersey City and
Miami-Dade in scientific inquiry and the nature of science.

Exhibits B.1 through B.6 in Appendix B compare average achievement
among individual entities for each of the content areas. The exhibits
show whether or not the differences in average achievement between
pairs of participating entities are statistically significant.
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TIMSS 1999

| ( Benchmarking

Average Achievement in Science Content Areas
Boston College

8th Grade Science

Life Science
Average Scale Score

Earth Science
Average Scale Score

(22 items) (40 items)
Naperville Sch. Dist. #203, IL A 554 (5.6) Naperville Sch. Dist. #203, IL A 573 (3.4)
Michigan Invitational Group, Ml A 546 (6.5) First in the World Consort., IL A 567 (4.5)
First in the World Consort., IL A 539 (3.8) Academy School Dist. #20, CO 559 (4.6)
Chinese Taipei 538 (3.0) Michigan Invitational Group, M1 558 (7.5)
Academy School Dist. #20, CO A 535 (3.9) Chinese Taipei A 550 (3.3)
Netherlands * 534 (7.2) SW Math/Sci. Collaborative, PA A 544 (8.6)
Japan 533 (6.2) Czech Republic A 544 (4.1)
Belgium (Flemish) T e 533 (3.5) Michigan ye 541 (7.6)
Czech Republic 533 (6.9) Singapore A 541 (7.2)
Korea, Rep. of 532 (2.7) Oregon A 541 (5.6)
Project SMART Consortium, OH A 531 (7.8) Project SMART Consortium, OH A 540 (8.3)
Russian Federation A 529 (5.1) Indiana * A 539 (8.4)
SW Math/Sci. Collaborative, PA A 528 (6.6) Netherlands * & 536 (7.2)
Oregon A 528 (6.7) Belgium (Flemish) * & 535 (4.6)
Michigan A 526 (7.9) Japan A 534 (5.4)
England T 525 (3.9) Connecticut & 533 (9.6)
Singapore A 521 (7.3) England * A 533 (6.2)
Guilford County, NC 2 A 519 (8.0) Guilford County, NC 2 & 532 (7.6)
Canada A 519 (3.7) Massachusetts A 531 (6.4)
Montgomery County, MD 2 A 518 (5.9) Idaho A 531 (5.7)
Massachusetts A 516 (7.6) Montgomery County, MD 2 A 530 (5.0) §
Indiana * A 515 (6.3) Pennsylvania A 530 (7.6) é
Pennsylvania 515 (6.6) Korea, Rep. of A 528 (3.6) 9‘
South Carolina A 514 (6.5) Missouri A 525 (6.1) g
Idaho A 513 (6.6) Illinois A 525 (6.8) E
Missouri 511 (5.8) Fremont/Lincoln/WestSide PS, NE A 524 (5.7) g
Connecticut " 508 (6.5) Canada A 523 38) o
Hong Kong, SAR * A& 506 (4.3) United States & 520 (4.1) g
Illinois 505 (7.2) South Carolina & 518 (5.7) 2
United States A& 504 (4.2) Russian Federation 517 (6.5) g
Texas 503 (9.4) Hong Kong, SAR ¥ A 516 (5.5) g
Italy 502 (5.9) Texas 513 (94) %
North Carolina 500 (7.0) North Carolina A 513 (5.7) E,
Delaware Science Coalition, DE 500 (7.2) Maryland A 510 (6.8) g
Fremont/Lincoln/WestSide PS, NE 497 (4.6) Delaware Science Coalition, DE 507 (7.5) E
Maryland 495 (6.1) Italy 488 (46) S
Rochester City Sch. Dist., NY V- 461 (5.1) Rochester City Sch. Dist., NY 476 87) =
Chicago Public Schools, IL v 456 (4.1) Chicago Public Schools, IL 471 (10.8) ;
Jersey City Public Schools, NJ v 447 (9.3) Jersey City Public Schools, NJ v 457 (8.6) g:)
Miami-Dade County PS, FL - 446 (9.0) Miami-Dade County PS, FL V- 445 (12.7) §
200 50‘0 80‘0 2(;0 5(‘)0 80‘0
International Avg. 488 (0.9) International Avg. 488 (0.7)

A Participant average significantly higher (All Countries) (All Countries)

‘ than international average

Participant average not significantly
‘ different from international average

v/ Participant average significantly lower
than international average

Significance tests adjusted for multiple comparisons

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). 2 National Defined Population covers less than 90% of National Desired Population (see Exhibit A.3).

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

T Met guidelines for sample participation rates only after replacement schools were included (see
some totals may appear inconsistent.

Exhibit A.6).

98 Chapter 9



TIMSS 1999
Benchmarking

Exhibit 3.1

(Continued 1) Average Achievement in Science Content Areas

Boston College

8th Grade Science

Physics Chemistry
Average Scale Score Average Scale Score
(39 items) (20 items)
Singapore A 570 (6.7) Chinese Taipei A 563 (4.3)
Naperville Sch. Dist. #203, IL 557 (4.5) Naperville Sch. Dist. #203, IL A 558 (4.5)
Chinese Taipei 552 (3.9) Michigan Invitational Group, MI 554 (9.4)
Japan 544 (2.9) Academy School Dist. #20, CO & 551 (5.8)
Korea, Rep. of A 544 (5.1) First in the World Consort., IL & 548 (6.6)
First in the World Consort., IL & 538 (5.7) Singapore 545 (8.3)
Netherlands * & 537 (6.5) SW Math/Sci. Collaborative, PA A 537 (7.8)
Michigan Invitational Group, Ml 536 (7.1) Michigan A 537 (7.2)
Academy School Dist. #20, CO 533 (5.8) Project SMART Consortium, OH A 534 (8.6)
Belgium (Flemish) f A 530 (3.5) Japan A 530 (3.1)
Russian Federation A 529 (6.3) Oregon A 527 (7.0)
England " 528 (4.5) Indiana 524 (7.4)
Czech Republic A 526 (4.2) England E 524 (5.5)
Michigan & 524 (6.8) Korea, Rep. of & 523 (3.7)
Hong Kong, SAR ' 523 (4.9) Russian Federation 523 (8.0)
Canada A 521 (3.8) Massachusetts A 522 (7.8)
Project SMART Consortium, OH A 516 (7.0) Connecticut A 521 (9.1)
SW Math/Sci. Collaborative, PA A 516 (7.2) Canada A 521 (5.4)
Montgomery County, MD 2 A& 514 (4.0) Montgomery County, MD 2 519 (4.2)
Oregon " 513 (6.9) Guilford County, NC > A 518 (8.6)
Guilford County, NC 2 510 (7.5) Idaho A 518 80) g
Massachusetts A 510 (5.8) Pennsylvania 516 (8.8)
Indiana T A 509 (6.4) Hong Kong, SAR & A 515 (5.2) %
Connecticut 508 (8.0) Netherlands T A 515 (6.4) &\
Idaho 507 (7.3) Missouri A 513 (7.1) %
Missouri A 506 (5.6) Fremont/Lincoln/WestSide PS, NE A 513 (6.2) "g
lllinois 506 (6.4) Czech Republic A 512 (5.2) g
Pennsylvania 503 (6.5) linois 508 (7.1) 2
United States 498 (5.5) United States & 508 (4.8) %
Texas 492 (7.9) Belgium (Flemish) ' & 508 (3.3) 5
Fremont/Lincoln/WestSide PS, NE 490 (5.2) South Carolina 502 (8.1) E
South Carolina 488 (6.8) North Carolina 498 (7.8) %
Maryland 487 (7.3) Maryland 498 (69) =
North Carolina 487 (6.7) Texas 497 (10.5) §
Delaware Science Coalition, DE 484 (1.5) Delaware Science Coalition, DE 495 (8.4) %
Italy 480 (4.1) Italy 103 (48) =
Chicago Public Schools, IL v 453 (7.6) Rochester City Sch. Dist., NY v 453 (7.3) :;:
Rochester City Sch. Dist., NY v 452 (6.5) Chicago Public Schools, IL v 441 (10.4) &
Jersey City Public Schools, NJ v 451 (8.2) Miami-Dade County PS, FL v 436 (10.5) g
Miami-Dade County PS, FL ; v ‘ ‘ 440 (9.5) Jersey City Public Schools, NJ ; V- ‘ ‘ 428 (8.4) §
200 500 800 200 500 800
International Avg. 488 (0.9) International Avg. 488 (0.8)

(All Countries) (All Countries)

A Participant average significantly higher
than international average

Participant average not significantly
different from international average

V Participant average significantly lower
than international average

Significance tests adjusted for multiple comparisons
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Exhibit 3.1
(Continued 2)

Average Achievement in Science Content Areas

Environmental and Resource Issues
Average Scale Score

(13 items)

Singapore
Chinese Taipei
Naperville Sch. Dist. #203, IL
Michigan Invitational Group, M|
First in the World Consort., IL
Academy School Dist. #20, CO
Guilford County, NC 2
Michigan
SW Math/Sci. Collaborative, PA
Indiana *
Netherlands *
Project SMART Consortium, OH
Korea, Rep. of
Idaho
Pennsylvania
Massachusetts
Canada
Oregon
Hong Kong, SAR
England *
Montgomery County, MD 2
Czech Republic
Connecticut
Missouri
Belgium (Flemish) *
Illinois
United States
Fremont/Lincoln/WestSide PS, NE
Japan
South Carolina
North Carolina
Maryland
Texas
Russian Federation
Delaware Science Coalition, DE
Italy
Jersey City Public Schools, NJ
Chicago Public Schools, IL
Rochester City Sch. Dist., NY
Miami-Dade County PS, FL

A Participant average significantly higher

than international average

»

»

»

»

»

»

»

»

»

200

Participant average not significantly
different from international average

V  Participant average significantly lower

than international average

Significance tests adjusted for multiple comparisons

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T
500

International Avg.
(All Countries)

1
800

488 (0.7)

T Met guidelines for sample participation rates only after replacement schools were included (see

Exhibit A.6).
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8th Grade Science

TIMSS 1999

| ( Benchmarking

Scientific Inquiry and the Nature of Science
Average Scale Score

(12 items)

Naperville Sch. Dist. #203, IL
First in the World Consort., IL
Singapore
Korea, Rep. of
Michigan Invitational Group, Ml
Japan
Massachusetts
Montgomery County, MD 2
SW Math/Sci. Collaborative, PA
Academy School Dist. #20, CO
Chinese Taipei
Michigan
England T
Netherlands *
Connecticut
Guilford County, NC 2
Canada
Illinois
Pennsylvania
Hong Kong, SAR T
Indiana *
Project SMART Consortium, OH
Belgium (Flemish)
Oregon
Maryland
United States
Czech Republic
South Carolina
North Carolina
Missouri
Texas
Idaho
Fremont/Lincoln/WestSide PS, NE
Delaware Science Coalition, DE
Jersey City Public Schools, NJ
Chicago Public Schools, IL
Russian Federation
Italy
Rochester City Sch. Dist., NY
Miami-Dade County PS, FL

2 National Defined Population covers less than 90% of National Desired Population (see Exhibit A.3).

»

»

»

»

>

>

>

>

»

»

»

»

»

»

»

»

»

»

200

T
500

International Avg.
(All Countries)

1
800

488 (0.7)

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

some totals may appear inconsistent.

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



In Which Content Areas Are Countries Relatively Strong or Weak?

For purposes of comparison, Exhibit .2 profiles the relative perform-
ance in science content areas within the comparison countries, while
Exhibit g.3 provides the corresponding information for the
Benchmarking states and Exhibit g.4 for the districts and consortia.
These exhibits display the difference between average performance in
each content area and average science performance overall, high-
lighting any variation. The profiles reveal that as in the participating
countries, students in many of the Benchmarking jurisdictions
performed relatively better or worse in several content areas than they
did overall. For example, the Benchmarking entities generally approxi-
mated the U.S. pattern of performing better in life science and in
scientific inquiry and the nature of science than they did overall.

In particular, a number of jurisdictions had relatively high performance
in scientific inquiry and the nature of science, including Maryland,
Massachusetts, Chicago, Jersey City, Montgomery County, and
Naperville. Although the difference was not large, physics was the
content area in which the performance of students in the United States
was weakest relative to overall science performance. Several of the
Benchmarking participants also had relatively low physics performance,
although only in South Carolina and the Fremont/Lincoln/Westside
Public Schools was the difference statistically significant.

Differences in relative performance may be related to one or more of a
number of factors, such as emphases in intended curricula or widely
used textbooks, strengths or weaknesses in curriculum implementation,
and the grade level at which topics are introduced. For the
Benchmarking entities, the patterns of relative strengths and weak-
nesses profiled in Exhibits 3.4 and g.4 are sometimes reflected in
strengths and weaknesses relative to other countries and the United
States (shown in Exhibit g.1).
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TIMSS 1999
Countries’ Profiles of Relative Performance in Science Content Areas | S Benchmarking
Boston College

8th Grade Science

% Average and 95%

confidence interval (+2SE)
for content area
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T Met quidelines for sample participation rates only after replacement schools were included (see Exhibit A.6).
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TIMSS 1999

States’ Profiles of Relative Performance in Science Content Areas Benchmarking

8th Grade Science
Average and 95%
confidence interval
(+2SE) for content area
= = =_i_‘ State's average of
- science content area
=== .
-60 y
60
30
0
-30
-60
60
30
0
-30
-60
60
30
0
-30
-60

ISC

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). T Met guidelines for sample participation rates only after replacement schools were included (see
Exhibit A.6).
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Districts’ and Consortia’s Profiles of Relative Performance in Science g;ﬂnﬂcf,fn;,g;g

Content Areas
8th Grade Science
Average and 95%
confidence interval
0 (2SE) for content area
-30 === I
-60 District's average of
science content area
60 scale scores (set to 0)
30
0
-30
-60
60
30
0
-30
-60
60
30
0
-30
-60
60
30
0
-30
-60

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

2 National Defined Population covers less than 90% of National Desired Population (see Exhibit A.3).

o G @




What Are the Gender Differences in Achievement for the
Content Areas?

Exhibit g.5 displays average achievement in science content areas by
gender for the Benchmarking entities as well as for the comparison
countries. On average across all the TIMSS 19gg countries, boys outper-
formed girls in earth science, physics, chemistry, and environmental
and resource issues. In the United States this gender difference was
evident only in earth science. There were no gender differences in any
country or Benchmarking participant in scientific inquiry and the
nature of science; in life science, only the First in the World
Consortium had a significant difference, in favor of boys. Among
Benchmarking participants, gender differences were relatively rare, and
were found mostly in physics, chemistry, and earth science. In physics,
boys significantly outperformed girls in Connecticut, Illinois, North
Carolina, Oregon, Texas, First in the World, Guilford County,
Naperville, and the Southwest Pennsylvania Math and Science
Collaborative. In chemistry, boys performed better in Indiana,
Massachusetts, Oregon, Pennsylvania, Chicago, the Delaware Science
Coalition, Guilford County, and the Southwest Pennsylvania Math and
Science Collaborative. Boys scored better in earth science in Idaho,
Indiana, Maryland, Michigan, and the Southwest Pennsylvania Math
and Science Collaborative. Gender differences favoring boys in environ-
mental and resource issues were found in Connecticut, Massachusetts,
and Jersey City.

The patterns in the performance of girls and boys found in TIMSS 1999
are consistent with previous IEA science assessments. Girls tended to
perform about the same as boys in life science in both TIMSS 1995 and
the Second International Science Study (s1ss),' while boys were
markedly stronger in earth science, physics, and chemistry.

1 Postlethwaite T.N. and Wiley, D.E. (1992), The IFA Study of Science Il: Science Achievement in Twenty-Three Countries, New York,
NY: Pergamon Press; Beaton, A.E., Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Smith, TA., and Kelly, D.L. (1996a), Science
Achievement in the Middle School Years: IEA's Third International Mathematics and Science Study (TIMSS), Chestnut Hill, MA:
Boston College.
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Average Achievement in Science Content Areas by Gender

Countries

United States
Belgium (Flemish) ©
Canada
Chinese Taipei
Czech Republic
England T
Hong Kong, SAR ¥
Italy
Japan
Korea, Rep. of
Netherlands '
Russian Federation
Singapore
States

Connecticut
Idaho
lllinois

Indiana *
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas

Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC 2
Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD 2
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

T Met guidelines for sample participation rates only after replacement schools were included (see

Exhibit A.6).
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Earth Science

Girls

514 (8.5
502 (6.8
493 (8.6
520 (6.7
508 (8.6
507 (7.5
494 (10.6)

524
451
493
531
487
514
441
436
539
505
551

8th Grade Science

Average Scale Scores for Science Content Areas

Life Science
Boys Girls Boys
518 (5.5 a 518 (4.4) 522 (5.0)
544 (8.1) 530 (5.9) 539 (8.1)
528 (3.0) 523 (5.0) 523 (4.6)
546 (7.0) 543 (3.8) 557 (6.5)
554 (9.2) A 537 (4.8) 552 (5.7)
536 (6.4) 525 (6.9) 540 (7.2)
513 (6.2) 512 (8.6) 520 (7.4)
512 (6.8) 482 (6.5) 494 (5.1)
539 (8.0) 532 (6.4) 536 (5.7)
539 (4.2) 520 (5.6) 536 (3.3)
544 (10.2) 535 (9.6) 537 (7.8)
541 (6.3) 513 (8.6) 522 (7.6)
532 (9.9) 536 (7.9) 546 (9.8)
517 (6.8) 530 (10.3) 536 (10.2)
526 (8.6) a 526 (5.5) 535 (7.4)
514 (12.4) 518 (7.9) 532 (8.1)
528 (6.9) a 537 (9.6) 542 (8.4)
506 (5.8) A 509 (7.8) 510 (8.0)
524 (7.1) 531 (6.1) 532 (7.5)
539 (84) a 538 (8.7) 544 (9.2)
520 (6.1) 519 (7.8) 531 (5.8)
508 (7.7) 510 (5.5) 516 (7.2)
537 (8.6) 536 (6.9) 545 (8.1)
524 (11.1) 526 (8.7) 535 (8.1)
521 (9.5) 518 (6.7) 518 (6.8)
511 (10.7) 509 (8.6) 516 (11.2)
545 (5.3) 562 (4.2) 556 (7.6)
462 (6.1) 470 (12.5) 473 (12.8)
506 (9.3) 508 (8.4) 507 (9.2)
546 (6.8) 556 (5.9) 578 (5.1)
507 (6.7) 528 (6.3) 520 (9.0)
526 (8.7) 525 (8.5) 540 (9.0)
455 (10.0) 457 (8.4) 457 (10.8)
455 (9.5) 439 (10.0) 449 (16.2)
554 (8.2) 557 (8.1) 559 (9.6)
533 (6.7) 528 (5.4) 532 (9.2)
558 (7.4) 568 (5.3) 579 (4.3)
537 (8.7) 544 (10.4) 535 (8.9)
470 (6.3) 473 (9.4) 478 (9.8)
542 (1.7) a 535 (10.0) 554 (10.9)
49 (1.1) A 487 (1.0) 488 (1.1)

A Significantly higher than other gender

Significance tests adjusted for multiple comparisons

Girls

488 (6.7
521 (4.1
512 (4.3

432 (9.3

524 (6.7
502 (7.9
542 (6.9

509 (8.3
443 (6.6
500 (8.4

477 (1.0)

TIMSS 1999

| ( Benchmarking

Boston College

Physics

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

2 National Defined Population covers less than 90 percent of National Desired Population (see

Exhibit A.3).

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

some totals may appear inconsistent.



Exhibit 3.5 ’ e TIM?]S 1?-99
(Continued) Average Achievement in Science Content Areas by Gender | S C Benchmarking
Boston College
8th Grade Science
Average Scale Scores for Science Content Areas
Chemistry Enviromenltal and Resource Scientific Inquir¥ and the
ssues Nature of Science
Girls Boys Girls Boys Girls Boys
Countries
United States 495 (6.1) 520 (7.0) 500 (7.0) 519 (9.6) 521 (5.4) 523 (6.2)
Belgium (Flemish) * 500 (6.6) 515 (6.4) 503 (5.3) 523 (8.1) 528 (5.7) 524 (7.2)
Canada 512 (6.3) 531 (7.4) 514 (4.8) 529 (6.0) 535 (5.4) 530 (5.3)
Chinese Taipei 555 (4.1) 571 (8.3) 555 (6.7) 579 (4.9) 544 (5.3) 537 (5.4)
Czech Republic 492 (6.7) 532 88) a 502 (5.8) 530 (7.1) 524 (4.9) 519 (8.9)
England ¥ 503 (6.8) 543 (6.6) a 503 (7.5) 532 (5.6) 536 (5.7) 540 (8.3)
Hong Kong, SAR 508 (8.3) 522 (4.5) 510 (5.4) 526 (6.2) 535 (3.2) 527 (4.0)
Italy 485 (7.0) 501 (5.1) 482 (6.4) 499 (49) a 486 (5.4) 492 (5.8)
Japan 522 (5.0) 537 (2.7) 500 (8.6) 511 (5.9) 546 (6.3) 540 (5.9)
Korea, Rep. of 515 (9.1) 532 (5.5) 516 (3.0) 529 (7.5) 547 (10.1) 544 (6.5)
Netherlands * 505 (7.3) 526 (7.5) 517 (10.4) 536 (9.0) 539 (8.8) 530 (9.1)
Russian Federation 516 (9.9) 531 (7.6) 490 (7.5) 499 (9.5) 491 (4.3) 491 (9.5)
Singapore 535 (9.8) 554 (11.3) 570 (10.1) 584 (11.5) 552 (6.5) 548 (6.6)
States
Connecticut 510 (9.8) 534 (10.8) 500 (8.5) 531 (8.9) a 532 (7.9) 534 (8.6)
Idaho 509 (9.7) 526 (8.5) 513 (7.2) 530 (8.7) 515 (7.0) 513 (9.9)
lllinois 494 (8.4) 522 (9.1) 503 (8.8) 523 (7.5) 534 (10.7) 531 (7.6)
Indiana 510 (6.8) 539 (92) a 516 (8.2) 538 (9.2) 526 (5.6) 529 (7.3)
Maryland 486 (9.6) 510 (6.3) 493 (8.5) 518 (6.6) 526 (6.2) 521 (7.6)
Massachusetts 512 (9.2) 532 (74) a 512 (9.2) 531 (8.2) a 545 (6.4) 540 (5.5)
Michigan 526 (9.1) 548 (8.9) 519 (8.7) 538 (7.6) 539 (7.2) 537 (7.4)
Missouri 504 (9.4) 522 (6.5) 505 (9.4) 524 (7.4) 516 (5.0) 514 (6.3) )
North Carolina 489 (9.4) 510 (8.9) 503 (6.5) 508 (11.2) 518 (5.8) 514 (6.4) §
Oregon 513 (6.9) 540 (9.0) A 511 (8.4) 528 (7.7) 527 (6.1) 523 (8.6) é
Pennsylvania 503 (8.4) 530 (10.1) a 512 (10.6) 532 (9.5) 536 (6.9) 527 (5.9) 2
South Carolina 498 (9.9) 507 (9.0) 496 (8.0) 516 (11.9) 521 (9.1) 521 (6.4) g
Texas 481 (11.5) 512 (12.7) 491 (10.1) 512 (12.1) 522 (7.1) 507 (9.1) E
Districts and Consortia E
Academy School Dist. #20, CO 544 (9.5) 559 (6.1) 533 (10.2) 545 (7.0) 550 (8.9) 531 (5.3) g
Chicago Public Schools, IL 423 (11.3) 461 (11.7) a 433 (11.5) 453 (10.7) 497 (8.9) 485 (9.4) §
Delaware Science Coalition, DE 478 (8.2) 513 (11.3) a 484 (9.3) 504 (9.1) 502 (7.4) 500 (9.5) r‘%
First in the World Consort., IL 532 (9.2) 564 (8.1) 535 (9.9) 563 (6.2) 585 (10.3) 562 (12.6) ,‘2
Fremont/Lincoln/WestSide PS, NE 500 (9.3) 524 (9.0) 499 (8.0) 516 (6.7) 513 (8.4) 510 (13.3) %
Guilford County, NC?2 505 (9.6) 534 (9.7) a 523 (10.6) 540 (9.6) 531 (8.1) 534 (12.1) 7
Jersey City Public Schools, NJ 413 (9.8) 444 (10.0) 435 (10.1) 469 (12.6) a 494 (10.1) 490 (10.6) %
Miami-Dade County PS, FL 422 (11.1) 450 (11.5) 418 (12.6) 433 (13.6) 467 (9.1) 457 (12.2) %
Michigan Invitational Group, MI 543 (10.4) 565 (10.2) 536 (8.9) 564 (13.7) 552 (6.3) 538 (6.9) g
Montgomery County, MD 2 513 (6.2) 524 (5.4) 509 (7.4) 525 (7.4) 543 (6.1) 540 (5.9) -é
Naperville Sch. Dist. #203, IL 553 (6.2) 564 (5.0) 558 (6.9) 575 (11.0) 580 (5.4) 582 (5.4) =
Project SMART Consortium, OH 528 (8.5) 539 (12.3) 516 (9.1) 534 (8.9) 535 (8.9) 519 (9.8) ;
Rochester City Sch. Dist., NY 442 (8.8) 465 (9.8) 427 (12.5) 450 (10.7) 474 (9.5) 478 (11.1) Q
SW Math/Sci. Collaborative, PA 526 (7.9) 548 (8.8) A 517 (9.1) 540 (6.8) 537 (5.8) 544 (7.1) §
'"‘i’,;‘,?tc":,ﬂi'tﬁ:fi | 480 (1.1) 495 (1) A 481 (11) 494 (12) a 489 (1.0) 486 (1.2)

A Significantly higher than other gender

Significance tests adjusted for multiple comparisons
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There is abundant evidence that student achievement
is related to home background factors, and to
students’ activities and attitudes. To help interpret the
achievement results, Chapter 4 provides detailed
information about students’ home backgrounds, how
they spend their time out of school, their self-concept

in science, and their attitudes towards science.






To provide an educational context for interpreting the achievement
results of the Benchmarking participants, TiMss collected detailed
information from students about their home backgrounds, how they
spend their time, and their attitudes towards science. This chapter
presents eighth-grade students’ responses to a subset of these questions.
One set addresses home resources and support for academic achieve-
ment. Another examines how much out-of-school time students spend
on their schoolwork. A third addresses students’ self-concept in science
and their feelings towards science.

In an effort to summarize this information concisely and focus attention
on educationally relevant support and practice, TIMSS sometimes has
combined information from individual questions to form an index that
was more global and reliable than the component questions (e.g.,
home educational resources). According to their responses, students
were placed in a “high,” “medium,” or “low” category. Cutoff points
were established so that the high level of an index corresponds to
conditions or activities generally associated with good educational
practice and high academic achievement. For each index, the percent-
ages of students in each category are presented in relation to their
science achievement. The data from the component questions and
more detail about some areas are provided in the reference section of
this report (see reference section R1).

What Educational Resources Do Students Have in Their Homes?

There is no shortage of evidence that students from homes with exten-
sive educational resources have higher achievement in science and
other subjects than those from less advantaged backgrounds. TIMSS in
1995 showed that this was true of students from homes with large
numbers of books, with a range of educational study aids, or with
parents with university-level education.! The TIMSS 1999 international
report presented combined student responses to these three variables
in an index of home educational resources (HER) that was clearly
related to achievement in science.?

Exhibit 4.1 summarizes the home educational resources index in a two-
page display. The index is described on the first page. Students at the
high level of this index reported coming from homes with more than
100 books, with all three study aids (a computer, a study desk or table
for the student’s own use, and a dictionary), and where at least one

1 Beaton, A.E., Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Smith, TA., and Kelly, D.L. (1996), Science Achievement in the Middle
School Years: IEA’s Third International Mathematics and Science Study, Chestnut Hill, MA: Boston College.

2 Martin, M.0., Mullis, 1.V.S., Gonzalez, E.J., Gregory, K.D., Smith, TA., Chrostowski, S.J., Garden, R.A., and O'Connor, K.M. (2000),
TIMSS 1999 International Science Report: Findings from IEA’s Repeat of the Third International Mathematics and Science Study at
the Eighth Grade, Chestnut Hill, MA: Boston College.
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parent finished university. Students at the low level had 25 or fewer books
in the home, not all three study aids, and parents that had not completed
secondary education. The remaining students were assigned to the
medium level.

The first page of the display also presents the percentage of students at
each level of the index for each Benchmarking participant and for
selected reference countries, together with the average science achieve-
ment for those students. Standard errors are also shown. Entities are
ordered by the percentage of students at the high index level. The inter-
national average across all TIMSS 1999 countries is shown at the bottom.
The second page of the display graphically shows the percentage of
students at the high index level for each entity. There was a substantial
difference in the average science achievement of students at the index
levels in every entity for which data were available. This is reflected in the
international average for the TIMSS 1999 countries, where the achieve-
ment difference between students at the high level (558) and the low
level (431) amounted to 127 score points.

Relative to other countries, the United States had a large percentage of
students at the high level of the home educational resources index (22
percent). Of the TIMSS 1999 countries included in Exhibit 4.1, only
Canada had a comparable percentage of students at the high level (27
percent). The relatively high standing of the United States on this index
was reflected in the results for the Benchmarking jurisdictions, most of
which had larger percentages of students in the high category of home
educational resources than did most of the comparison countries.

The Benchmarking participants with the greatest percentages of students
at the high level included the Naperville School District (56 percent), the
First in the World Consortium (45 percent), the Academy School District
(44 percent), and Montgomery County (g9 percent). With the exception
of Montgomery County, these were also among the top-performing juris-
dictions in science. The four urban Benchmarking school districts that
had the lowest student achievement in science — the Rochester City
School District, the Chicago Public Schools, the Jersey City Public
Schools, and the Miami-Dade County Public Schools — also had the lowest
percentages of students at the high level of the home educational
resources index (only 77 to 10 percent).

Since the association between home educational resources and science
achievement is well documented in TiMss and in extensive educational
research, low average student achievement in the less wealthy areas most
likely reflects the low level of educational resources in students’ homes.
However, since there is far from a one-to-one correspondence between
high performance and home resources, clearly other influences are also



at work. For example, Chinese Taipei had about the same percentage
of students (eight percent) at the high index level as Rochester,
Chicago, Jersey City, and Miami-Dade, but the average science achieve-
ment of its students at that level was considerably higher. In fact, the
international average for all g8 TIMSS 1999 countries was just nine
percent. There is also evidence that financial resources alone will not
result in high academic achievement. According to OECD analyses for
1994, U.S. schools ranked third highest among 22 countries in per-
student expenditures on primary schools and third highest among 23
countries on secondary schools.?

Exhibits R1.1 through R1.g in the reference section present more
detailed information on the student responses that were combined in
the home educational resources index. Exhibit R1.1 shows the
percentage of eighth-grade students in each of the Benchmarking juris-
dictions and comparison countries who had a dictionary, study desk or
table, or computer, and shows that students reporting having all three
had higher average science achievement than those without all three.

Exhibit R1.2 shows for each entity the percentage of students at each of
five ranges of numbers of books in the home in relation to average
science achievement. In most jurisdictions, the more books students
reported in the home, the higher their science achievement.

The percentages of students in each of five categories of parents’
educational level are shown in Exhibit R1.g, together with their
average science achievement. Although countries did their best to use
educational categories that were comparable across all countries, the
range of educational provision made this difficult. About half of the
participating countries had to modify the response options presented
to students in the questionnaire in order to conform to their national
education system. Exhibit R1.4 provides details of how these
modifications were aligned with the categories of parents’ education
used in this report. Despite the different educational approaches,
structures, and organizations across the TIMSS 19gQ countries, it is
clear that parents’ education is positively related to students’ science
achievement. The pattern across countries was that eighth-grade
students whose parents had more education were also those who had
higher achievement in science. The same was true for nearly all
Benchmarking jurisdictions.

As information technology and the Internet become more and more
important as an educational resource, those who do not have access to
this technology will be increasingly at a disadvantage. To provide infor-
mation about this “digital divide,” Exhibit 4.2 presents the percentage

of students in each entity that reported having a computer at home,
text continued
on page 116

3 Fducation at a Glance: OECD Indicators (1997), Paris, France: Organization for Economic Cooperation and Development. The
OECD adjusted the expenditure estimates for the purchasing power of each country's currency.
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Index of Home Educational Resources (HER)

8th Grade Science

114

High Medium Low
Index of Home HER HER HER
Educational
Resources Percent of Average Percent of Average Percent of Average
Students  Achievement Students Achievement Students Achievement

Naperville Sch. Dist. #203, IL 56 (13) 599 (5.2) 43 (13) 565 (4.5) 0 (0.2) ~~
Index based on students’ First in the World Consort., IL 45 (2.5) 587 (1.2) 53 (2.5) 552 (5.5) 2 (03) -~
responses to three questions Academy School Dist. #20, CO 44 (16) 581 (30) 55 (1.6) 544 (3.1) 1(03) -
about home educational
resources: number of books Montgomery County, MD 39 (2.5) 575 (6.5) 59 (2.4) 509 (3.9) 2 (0.8) ~ ~
in the home; educational aids Michigan Invitational Group, M| 29 (2.6) 591 (11.8) 70 (2.6) 555 (5.7) 1 (0.3) ~ ~
in the home (computer, study Connecticut 29 2.8) 573 (11.7) 68 (2.5) 516 (8.9) 3(0.8) 426 (15.8)
g?S'S/tame for own use, Oregon 28 (26) 586 (67) 68 26) 523 (5.1) 3(06) 413 (26.6)
ictionary); parents Canada 27 (1.0) 559 (3.8) 7100 52 Q1) 2 (02) ==
education (see reference o
exhibits R1.1-R1.3). High level Michigan 27 2.9) 592 (7.8) 7127 53183 2 (0.5) > =
indicates more than 100 Guilford County, NC 26 (2.0) 586 (5.6) 72 (1.7) 517 (7.8) 3 (0.4) 486 (17.4)
books in the home; all three Maryland 26 (2.0) 559 (6.3) 71 (1.8) 492 (7.4) 3 (0.5) 417 (13.7)
educational aids; and either Massachusetts 25 (2.1) 579 (83)  72.(18) 521 (69) 3(06) 442 (140)
parent's highest level of . .
education is finished SW Math/Sci. Collaborative, PA 25 (2.8) 585 (7.6) 72 29) 532 (6.6) 3(0.8) 474 (183)
university_ Low level indicates Fremont/Lincoln/WestSide PS, NE 24 (1.7) 560 (7.1) 72 (1.7) 499 (6.5) 3 (0.4) 433 (22.1)
25 or fewer books in the Indiana 23 26) 578 (8.0) 74 24) 524 (6.1) 3(0.5 456 (14.1)
hgme,‘ pot T”:Ejhree 4 both Pennsylvania 22 (2.7) 569 (6.9) 75 (2.6) 519 (5.6) 2 (0.4) ~~
educational aids; and bot Delaware Science Coalition, DE 22 26) 56293 75 (24) 488 (69) 309 426 (176)
parents' highest level of
education is some secondary United States 22 (15 573 (3.8) 73 (14) 506 (4.2) 4 (05 420 (73)
or less or is not known. llinois 2 (27) 577 (82) 74 26) 509 (6.1) 4(0.7) 438 (10.0)
Medium level includes all Project SMART Consortium, OH 2 23 577 (100) 76 1) 532 (7.7) 2 (05) ~~ _
other possible combinations Texas 21 28) 581 (55) 70 1) 504 (10.0) 9 (1.6) 408 (153) &
of responses. See reference =
exhibit R1.4 for national Idaho 21 (1.8) 566 (7.0) 74 (16) 523 (5.5) 501 423(13) g
definitions of educational Missouri 17 (1.4) 567 (10.1) 79 (1.4) 517 (6.1) 4 (0.5) 453 (15.1) 2‘
levels; response categories South Carolina 17 (1.6) 570 (7.5) 79 (16) 503 (6.8) 4.(06)  433(103) 2
were dff'ned byhea,Ch country North Carolina 16 (1.9 550 (80) 81 (1.6) 502 (6.0) 406 430056 E
to conform to their own Korea, Rep. of 14 (0.8) 600 (40) 80 (0.8) 544 (2.6) 5(03) 475 (64) 3
educational system and may &
not be strictly comparable Czech Republic 13 (0.8) 587 (5.6) 83 (0.8) 535 (4.2) 405 479 (105 g
across countries. Chicago Public Schools, IL 10 (2.4) 493 (19.4) 81 (1.8) 449 (8.5) 9 (1.4) 408 (13.5) §
Miami-Dade County PS, FL 10 22) 511 (19.7) 80 (2.3) 426 (9.1) 14 3610113 2
Netherlands 9(1.1) 581 (87) 89 (1.1) 543 (6.7) 2 (0.8) ~~ g
Russian Federation 9 (0.8) 564 (8.4) 8 (0.7) 530 (63) 6(05) 475 (148 £
Rochester City Sch. Dist., NY 8 (1.5) 504 (243) 82 (14) 452 (6.5) 10 (0.9) 422 (10.7) ;'a
Belgium (Flemish) 8(0.7) 571 (7.0) 86 (13) 536 (3.3) 6(13) 48301 3
Chinese Taipei 8 (0.7 639 (5.8) 84 (0.7) 569 (4.2) 8 (06) 505 (1) £
Jersey City Public Schools, NJ 7012 488 (17) 8 (13) 444 (93) (1.0 389@1) §
Italy 6 (0.6) 546 (9.4) 81 (0.8) 498 (3.7) 14 (08) 446 (64)
Singapore 5(0.7) 650 (10.2) 87 (0.6) 569 (7.6) 8 (07) 494 (105) =
<
Hong Kong, SAR 3(03) 558 (9.6) 78 (08) 533 (3.7) 19 (0.9) 515 (45) <
England - - - - - - - - - - - - %:)
Japan == == == == == == §
International Avg.
9 (0.1) 558 (2.0) 72 (02) 487 (0.8) 19 (02) 431 (1.5)

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.

Chapter

(All Countries)

A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.
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Exhibit 4.1

(Continued) Index of Home Educational Resources (HER)

Boston College

8th Grade Science

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Chapter

together with their average science achievement. Compared with some of
the reference countries as well as the international average (45 percent),
students in the Benchmarking jurisdictions reported relatively high levels
of computer ownership; more than 70 percent of students in each state
reported having a computer at home. In the wealthier districts and
consortia such as the Academy School District, the First in the World
Consortium, Montgomery County, and the Naperville School District,
more than go percent of students so reported. Even in the less advan-
taged public school districts, more than half the students reported having
a computer at home. In almost every entity, students with a computer at
home had higher average science achievement than those without.

Students who speak a language (or languages) in the home that is
different from the language spoken in school sometimes benefit from
being multilingual. However, when they are still developing proficiency in
the language of instruction they can be at a disadvantage in learning situ-
ations. Exhibit 4.4 contains students’ reports of how frequently they speak
the language of the TiMss test at home in relation to their average science
achievement. Students from homes where the language of the test is
always or almost always spoken had higher average achievement than
those who spoke it less frequently. In all of the Benchmarking states
except Massachusetts and Texas, go percent or more of the students
reported always or almost always speaking the language of the test at
home. The percentage of students speaking the language of the test at
home was lower in a number of school districts, however, particularly the
public school systems in Chicago, Jersey City, and Miami-Dade.

Exhibit 4.4 presents students’ reports of their race/ethnicity. Across the
United States as a whole, 63 percent reported that they were white, 15
percent black, 12 percent Hispanic, five percent Asian or Pacific Islander,
one percent American Indian or Alaskan Native, and four percent other.
There was a pronounced relationship between race/ethnicity and science
achievement, with white students having the highest average achievement,
followed by Asian/Pacific Islander, Hispanic, and black students. This
pattern was found even in the higher-performing and more affluent
Benchmarking districts and consortia. Because minority students are
often concentrated in urban schools, the resource disparities between
urban and non-urban schools summarized in the introduction to this
report are particularly troubling in light of the persistent achievement
gaps between many minority and non-minority students.

Among Benchmarking states, Maryland, North Carolina, and South
Carolina had more than go percent black students, and Texas more than
g0 percent Hispanic. Racial composition varied even more among the
Benchmarking districts and consortia. Predominantly white jurisdictions
included the Academy School District, the Fremont/Lincoln/Westside
Public Schools, the Michigan Invitational Group, Naperville, and the



Southwest Pennsylvania Math and Science Collaborative, with more
than 8o percent white students. Ethnically more diverse jurisdictions
included Chicago (47 percent black, g7 percent Hispanic), Jersey City
(35 percent black, g5 percent Hispanic, 16 percent Asian/Pacific
Islander), Miami-Dade (g1 percent black, 55 percent Hispanic),
Montgomery County (16 percent black, 12 percent Hispanic, 15
percent Asian/Pacific Islander), and Rochester (56 percent black, 16
percent Hispanic).

By the end of the eighth grade, students in most countries can say what
their expectations are for further education. Although one-quarter or
more of the students in some countries did not know, Exhibit 4.5 shows
that, on average across countries, more than half the students reported
that they expected to finish university (a four-year degree program or
equivalent). The United States was among the countries that had the
highest percentage, with almost 8o percent expecting to finish univer-
sity. In almost every country, also, there was a positive association
between educational expectations and science achievement. Among
Benchmarking participants, the percentage of students expecting to
finish university was also high, even in areas with low student achieve-
ment, as more than 70 percent of students in all Benchmarking entities
reported that they expected to finish university.

Exhibits R1.5 to R1.7 in the reference section present eighth-grade
students’ reports about how they, their mothers, and their friends feel
about the importance of doing well in various academic and non-
academic activities. On average across the TIMSS 19gQ countries, more
than go percent of students reported that they and their mothers
agreed that it was important to do well in science, mathematics, and
language. Somewhat fewer reported that their friends agreed (777 to 86
percent). As might be anticipated, slightly more students reported that
they and their friends felt it was important to have fun (92 percent)
than reported that their mothers found this important (85 percent).
More moderate agreement was reported for the importance of doing
well in sports (from 81 to 87 percent). In general, the reports of
students in the Benchmarking jurisdictions resembled those in the
United States overall. It is noteworthy, however, that students in the
U.S. and in many Benchmarking jurisdictions were less likely than their
counterparts internationally, on average, to report that their friends
think it is important to do well in science, mathematics, and language,
and were more likely to report that they, their mothers, and their
friends think it is important to have fun.

Students were also asked why they needed to do well in science (see
Exhibit R1.8). In most entities, getting into their desired secondary
school or university was a stronger motivating factor than was pleasing
their parents or getting their desired job.

Students’ Backgrounds and Attitudes Towards Science
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Students Having a Computer at Home

TIMSS 1999

| ( Benchmarking

Boston College

Countries

Have Computer

8th Grade Science

Do Not Have Computer
at Home

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by students.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

118 Chapter Q

at Home

Percent of Average
Students Achievement
80 (1.2) 531 (3.9)
86 (1.0) 540 (2.9)
85 (0.8) 538 (2.1)
63 (1.0) 585 (4.2)
47 (1.2) 558 (4.6)
85 (0.8) 545 (4.8)
72 (1.3) 536 (3.6)
63 (1.0) 502 (4.5)
52 (0.9) 563 (2.8)
67 (0.9) 562 (2.9)
96 (1.0) 547 (6.8)
22 (1.2) 534 (7.2)
80 (1.3) 581 (7.6)
88 (1.7) 539 (9.7)
82 (2.1) 537 (5.5)
80 (2.1) 533 (6.5)
81 (1.5 544 (6.8)
86 (1.4) 515 (6.9)
87 (1.6) 542 (7.2)
85 (1.7) 555 (7.3)
76 (1.8) 535 (6.5)
74 (1.8) 521 (6.0)
86 (1.7) 547 (5.1)
83 (2.0) 538 (5.6)
75 (2.2) 524 (6.5)
73 (3.3) 536 (8.3)
96 (0.5) 561 (2.2)
61 (1.7) 462 (10.0)
82 (1.6) 512 (8.5)
96 (0.6) 569 (4.9)
81 (1.6) 525 (6.0)
81 (1.6) 546 (6.9)
58 (2.3) 458 (12.7)
66 (2.8) 442 (11.4)
89 (1.6) 570 (5.9)
91 (1.4) 540 (4.2)
98 (0.4) 585 (4.1)
83 (1.2) 547 (8.9)
61 (2.3) 455 (9.0)
82 (1.9) 553 (6.6)
45 (0.2) 509 (1.1)

Percent of
Students

20 (1.2)
4 (1.
15 (0.8
7.1
3 (1.
5 (0.
28 (13
7.1
48 (0.9
3 (0.
4(1.
8 (1.

0)
)
0)
2)
8)
)
0)
)
9)
0)
2)
20 (1.3)

A tilde (~) indicates insufficient data to report achievement.

Average
Achievement

509
432
454
491
456

11.9)
9.7)

10.0)
20.0)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

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



TIMSS 1999
Frequency with Which Students Speak Language of the Test at Home | S C Benchmarking

Boston College
8th Grade Science

Always or Almost Always Sometimes Never
Percent of Average Percent of Average Percent of Average
Students Achievement Students Achievement Students Achievement
Countries
United States 90 (1.0) 524 (4.3) 9 (1.0) 456 (7.4) 1(0.1) ~~
Belgium (Flemish) 86 (1.3) 542 (2.8) 8 (0.7) 504 (10.7) 6 (0.9) 496 (18.1)
Canada 91 (0.6) 537 (2.3) 8 (0.5) 494 (7.4) 2 (0.2) ~ ~
Chinese Taipei 67 (1.4) 587 (4.8) 31 (1.3) 535 (5.5) 2(0.2) ~~
Czech Republic 98 (0.5) 541 (4.4) 1(0.3) ~~ 1(0.2) g
England 95 (0.9) 544 (4.8) 5 (0.8) 487 (13.6) 0 (0.1) ~~
Hong Kong, SAR  r 80 (2.4) 523 (4.2) 17 (1.9) 536 (8.8) 3 (0.5 551 (11.5)
Italy 77 (1.1) 506 (3.9) 20 (1.0) 448 (6.1) 4 (0.5) 468 (12.9)
Japan 97 (0.3) 552 (2.2) 3(0.3) 511 (13.5) 0 (0.1) ~~
Korea, Rep. of 96 (0.3) 551 (2.6) 4(0.3) 504 (8.6) 0 (0.0) ©
Netherlands 86 (2.4) 550 (6.9) 8(1.2) 509 (14.8) 6 (1.8) 536 (11.7)
Russian Federation 94 (2.3) 530 (6.2) 5 (2.3) 541 (47.0) 1(0.2) ~~
Singapore 27 (1.8) 612 (8.4) 63 (1.6) 553 (8.2) 10 (0.5) 548 (11.2)
States
Connecticut 90 (1.4) 537 (9.4) 8 (1.4) 464 (19.0) 2 (0.3) ~ o~
Idaho 92 (1.4) 534 (5.9) 7(13) 444 (15.4) 1(0.3) ~~
lllinois 91 (1.3) 528 (6.7) 8(1.2) 465 (7.1) 1(0.2) ~~
Indiana 96 (0.6) 538 (6.8) 3 (0.5 473 (18.1) 1(0.3) ~~
Maryland 91 (0.8) 510 (7.5) 8 (0.7) 485 (12.8) 1(0.3) ~ ~
Massachusetts 88 (1.6) 541 (7.0) 10 (1.4) 484 (14.6) 2 (0.3) ~ ~
Michigan 96 (0.6) 549 (8.1) 3 (0.4) 481 (19.9) 1(0.2) ~~
Missouri 95 (0.6) 527 (7.0) 4 (0.5 472 (15.6) 1(0.2) ~~ )
North Carolina 96 (0.5) 510 (6.5) 3(0.4) 485 (14.6) 1(0.2) ~~ §
Oregon 92 (1.1) 544 (5.4) 7 (0.9) 464 (17.0) 1 (0.4) ~~ é
Pennsylvania 95 (1.1) 532 (6.4) 5 (0.9 491 (16.6) 1(0.3) ~~ g
South Carolina 97 (0.4) 514 (6.9) 2 (0.4) o~ 0 (0.2) & é
Texas 82 (2.9) 527 (9.8) 17 (2.8) 442 (12.2) 1 (0.4) > @ =
Districts and Consortia ;
Academy School Dist. #20, CO 93 (0.8) 562 (2.2) 6 (0.7) 539 (13.7) 1(0.3) . ¢
Chicago Public Schools, IL 77 (4.7) 453 (10.7) 21 (4.6) 444 (13.1) 2 (0.7) - 3
Delaware Science Coalition, DE 91 (0.9) 507 (8.4) 6 (0.9) 466 (12.4) 3 (0.5) 454 (17.7) g
First in the World Consort., IL 85 (1.3) 571 (5.2) 14 (1.3) 533 (8.7) 1(0.3) & g
Fremont/Lincoln/WestSide PS, NE 92 (1.1) 518 (6.3) 7 (0.9) 454 (11.1) 1(0.3) ~ ~ %
Guilford County, NC 95 (0.7) 537 (6.8) 4 (0.7) 495 (19.1) 1 (0.5) ~~ E
Jersey City Public Schools, NJ 74 (1.5) 442 (10.1) 26 (1.4) 444 (13.5) 1(0.3) ~~ =
Miami-Dade County PS, FL 59 (4.1) 436 (11.0) 36 (3.6) 418 (13.1) 5 (0.8) 424 (12.8) %
Michigan Invitational Group, Ml 96 (0.6) 567 (6.4) 3(0.5) 533 (14.2) 1(0.3) ~~ 5
Montgomery County, MD 83 (1.9) 541 (4.8) 15 (2.0) 494 (10.0) 2 (0.6) ~~ -?E
Naperville Sch. Dist. #203, IL 93 (0.5) 585 (4.2) 6 (0.6) 581 (10.6) 1(0.2) ~ ~ 'E
Project SMART Consortium, OH 95 (0.9) 543 (8.3) 4(0.7) 480 (15.9) 1(0.3) ~~ i
Rochester City Sch. Dist., NY 86 (1.3) 457 (7.9) 13 (1.1) 444 (11.4) 2 (0.6) ~~ %
SW Math/Sci. Collaborative, PA 98 (0.4) 545 (7.2) 1(0.3) ~ 1(0.2) = 5
International Avg. 79 (03) 496 (0.8) 17 (02) 459 (3.0) 5 (0.1) 445 (3.8)
(All Countries)
Background data provided by students. A tilde (~) indicates insufficient data to report achievement.
States in Jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). An “r" indicates a 70-84% student response rate.

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

TIMSS 1999

| ( Benchmarking

Boston College

States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

United States

Background data provided by students.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

Chapter

8th Grade Science

White Black
Percent of Average Percent of Average
Students Achievement Students Achievement

= = w
U ©O 4 © © N = O

w

SEWSTVWBIVINSD
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v
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547 (4.2) 15 (1.

L

444 (9.4)
448 (8.2)
438 (9.7)
443 (9.1)
461 (16.0)
413 (10.5)
438 (13.9)
450 (8.7)
448 (13.6)
443 (6.8)
444 (18.4)
508 (15.8)
433 (12.3)
450 (7.6)
461 (27.3)
479 (8.5)
410 (10.1)
388 (11.8)
497 (16.6)
470 (7.9)
478 5)

(15.
430 (5.5)
448 (11.1)

438 (6.0)

Hispanic
Percent of Average
Students Achievement

9(22) 453 (17.5)
10 (1.7) 451 (11.0)
12 23) 457 (9.5)
3 (06) 507 (16.7)
4.(06) 485 (14.2)
8 (14) 464 (10.5)
3 (06) 507 (18.5)
2 (04) ~ -
3 (0.5) 463 (181) &
8 (1.1) 451 (159) &
3(13) 500 97) =
1(04) == 2
32 @) 46105 E
706 8000 g
37 (8.9) 460 (13.4)
5 (0.7) 465 (121) 2
7(08) 484 (103) ¢
4(0.7) a0 (17.7) £
2 (05) > = B
>
35 (1.1) 5176 3
55 (6.8) 445 (18) 2
1(0.5) - s
12 (18) a5 (150) 5
2 (05) == =
407 462 (31) &
1607 45209 ¢
1(03) - - 3
2(16) 462 (1.2)

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

some totals may appear inconsistent.

A tilde (~) indicates insufficient data to report achievement.



(CESEItti)r:tugdé; Students’ Race/Ethnicity
8th Grade Science
.I:\sian/ American Indjan/ Other
Pacific Islander Alaskan Native
Percent of Average Percent of Average Percent of Average
Students Achievement Students Achievement Students Achievement
States
Connecticut 2 (0.4) ~~ 0 (0.2) ~~ 4 (0.6) 514 (16.1)
Idaho 2 (0.5 ~ ~ 2 (0.5 ~ ~ 2(03) ~ ~
lllinois 4 (0.9) 539 (10.2) 0 (0.2) ~ ~ 2 (0.4) ~ ~
Indiana 2 (0.4) ~ ~ 1(0.3) ~ ~ 2 (0.4) ~ ~
Maryland 5 (0.6) 539 (12.3) 1(0.2) ~ ~ 5 (0.6) 517 (11.1)
Massachusetts 5(0.8) 552 (26.5) 1(0.2) ~ ~ 5(0.8) 503 (14.5)
Michigan 2 (03) ~ ~ 1(0.2) ~ ~ 3(0.3) 509 (16.5)
Missouri 1(0.3) ~~ 1 (0.4) ~ ~ 3 (0.4) 475 (14.4)
North Carolina 1(03) -~ 1(0.4) -~ 2 (0.4) -~ a
Oregon 4 (0.7) 530 (11.7) 3 (0.5) 498 (17.8) 4 (0.5) 548 (15.3) %
Pennsylvania 3 (1.4) 524 (24.8) 1(0.2) ~ ~ 3 (0.5) 517 (17.8) -O—T
South Carolina 1(0.2) g 1(0.2) g 2 (03) g g
Texas 4(1.4) 548 (18.5) 1(0.1) ~ ~ 3(0.4) 513 (184) E
Districts and Consortia 1?
Academy School Dist. #20, CO 4(0.6) 559 (9.6) 1(0.3) ~ ~ 4 (0.5) 543 (16.0) g
Chicago Public Schools, IL 2 (1.0) ~~ 1(02) ~~ 2 (05) ~~ 3
Delaware Science Coalition, DE 2 (0.6) ~ ~ 1(0.2) ~ ~ 5 (0.9) 490 (17.1) g
First in the World Consort., IL 15 (1.7) 580 (6.5) 1 (0.4) ~ ~ 2 (0.8) ~ ~ g
Fremont/Lincoln/WestSide PS, NE 3(05) 470 (20.7) 2(0.4) ~ ~ 5(0.9) 481 (13.3) g
Guilford County, NC 4(0.4) 505 (10.2) 1(0.2) ~ ~ 2 (0.5 ~ ~ §
Jersey City Public Schools, NJ 16 (1.7) 471 (21.8) 0(0.2) ~~ 7 (0.8) 457 (20.2) =
Miami-Dade County PS, FL 2 (0.6) ~~ 1(0.1) ~~ 5 (1.1) 438 (285 2
Michigan Invitational Group, MI 3 (0.5) 587 (26.1) 0 (0.2) ~ ~ 3 (0.3) 580 (19.2) E
Montgomery County, MD 15 (1.4) 538 (7.8) 1(0.2) = = 6 (0.8) 524 (11.5) ?;
Naperville Sch. Dist. #203, IL 12 (0.8) 593 (7.8) 0 (0.1) ~ ~ 3 (0.5) 592 (17.0) E
Project SMART Consortium, OH 3 (0.5 541 (24.5) 1(0.2) ~ ~ 3(0.7) 550 (25.3) <
Rochester City Sch. Dist., NY 3 (0.5 497 (19.2) 2 (0.5 ~ ~ 7 (1.0) 478 (13.8) Q
SW Math/Sci. Collaborative, PA 1(0.4) - - 0 (0.1) -~ 2 (04) -~ 3
United States 5(1.3) 527 (8.7) 1(0.2) ~ ~ 4 (0.3) 502 (12.4)
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TIMSS 1999
Students’ Expectations for Finishing School* | SC Benchmarking

Boston College
8th Grade Science

Some Vocational/
Technical Finish Secondary Some Secondary

A R Education or School Only3 School Only P LG
University Only?2
Percent of Average Percent of Average Percent of Average Percent of Average Percent of Average
Students  Achievement  Students  Achievement Students Achievement Students Achievement Students  Achievement
Countries
United States 78 (1.2) 530 (4.2) 9 (0.6) 484 (6.5) 5 (0.4) 447 (7.3) 1(0.1) ~~ 7 (0.5 484 (7.1)
Belgium (Flemish) 26 (1.1) 569 (4.1) 30 (0.9) 542 (4.1) 16 (0.9) 501 (4.5) 0 (0.0) ~ ~ 29 (1.0 520 (3.5)
Canada 76 (0.9) 541 (2.0) 13 (0.6) 521 (5.7) 4 (0.3) 493 (10.8) 1(0.1) ~~ 7 (0.6) 498 (7.1)
Chinese Taipei 62 (1.4) 601 (3.9 24 (1.0) 523 (4.2) 2 (0.3) ~~ 0 (0.1) ~~ 11 (0.6) 528 (6.8)
Czech Republic 38 (1.8) 580 (4.2) 5 (0.6) 557 (10.0) 39 (1.5) 517 (4.8) 8 (1.0) 475 (9.00 10 (0.8) 518 (6.7)
England -- -- -— -- -- -- -- -- -— --
Hong Kong, SAR 63 (1.7) 547 (3.3) 0 (0.9) 512 (6.1) 10 (0.8) 479 (8.1) 1(0.2) ~~ 6 (0.4) 511 (9.3)
Italy 33 (1.3) 531 (6.1) 19 (0.9 504 (8.0) 31 (1.1) 477 (4.5) 7 (0.6) 403 (8.6) 9 (0.7) 472 (9.5
Japan 38 (0.9 579 (3.6) 18 (0.6) 540 (2.8) 18 (0.7) 512 (5.2) 1(0.1) ~~ 25 (0.7) 544 (3.6)
Korea, Rep. of 77 (0.7) 565 (2.7) 8 (0.4) 486 (4.1) 4(0.3) 472 (92 0 (0.1) ~~ 11 (0.5) 510 (6.6)
Netherlands 22 (2.8) 583 (9.2) 0 (1.8) 557 (5.3) 29 (2.6) 511 (9.3) 1(0.2) ~~ 18 (0.9) 537 (7.6)
Russian Federation 61 (1.5 547 (6.0) 9 (1.0) 518 (6.7) 7 (0.5) 493 (11.3) 2 (0.5) ~~ 11 (0.7) 4% (9.2)
Singapore 57 (2.1) 597 (7.3) 26 (1.6) 529 (7.7) 2 (03) ~~ 0 (0.0 ~~ 15 (0.7) 544 (11.1)
States
Connecticut 80 (1.6) 540 (11.0) 8 (1.0) 491 (15.9) 4 (0.5) 64 (13.4) 1(02) ~ ~ 7 (0.8) 501 (10.2)
Idaho 72 (2.0) 541 (5.7) 11 (0.9) 521 (7.7) 7 (0.9) 459 (11.5) 1(02) ~~ 9 (0.9) 486 (9.6)
Illinois 81 (1.2) 531 (7.0) 9 (0.8) 487 (8.5) 4 (0.7) 441 (12.7) 0 (0.1) ~ o~ 6 (0.6) 4% (14.4)
Indiana 79 (1.6) 547 (6.7) 9 (0.9) 490 (9.3) 4 (0.6) 472 (12.0) 1(0.2) ~~ 7(0.7) 502 (13.4)
Maryland 80 (1.2) 516 (7.3) 9 (0.7) 483 (13.0) 4 (0.5) 431 (21.1) 1(0.2) ~~ 6 (0.6) 487 (9.4)
Massachusetts 78 (1.5 545 (7.2) 10 (0.6) 493 (10.4) 5 (0.7) 457 (14.8) 1(0.1) ~~ 6 (0.7) 518 (9.2)
Michigan 83 (1.1) 554 (8.4) 7 (0.7) 501 (11.1) 3 (0.4) 486 (15.7) 1(0.1) ~ ~ 6 (0.5) 512 (16.7)
Missouri 72 (1.5) 536 (7.5) 12 (0.9) 504 (9.1) 8 (0.8) 463 (9.4) 1(02) ~~ 7 (0.6) 507 (12.0)
North Carolina 79 (1.5) 519 (6.7) 9 (0.7) 480 (9.2) 6 (0.7) 439 (10.8) 1(0.1) ~~ 4 (0.4) 483 (11.5) g
Oregon 76 (1.9) 549 (5.3) 10 (0.9) 516 (8.1) 5 (0.8) 458 (15.4) 1(02) ~~ 9 (0.9) 510 (11.9) %
Pennsylvania 77 (1.4) 538 (6.5) 9 (0.7) 514 (13.1) 5 (0.6) 471 (12.4) 1(0.1) ~~ 7 (0.6) 505 (9.5) c—‘_
South Carolina 80 (1.3) 526 (7.0) 9 (0.8) 452 (11.5) 6 (0.6) 436 (11.5) 0 (0.1) ~~ 5 (0.5) 474 (10.0) g
Texas 80 (2.0) 528 (8.9) 7 (0.8) 456 (14.8) 6 (1.3) 404 (25.6) 1(03) ~ ~ 6 (0.7) 476 (209) £
Districts and Consortia ?
Academy School Dist. #20, CO 83 (1.1) 568 (2.4) 5 (0.6) 500 (11.0) 3 (0.4) 489 (19.1) 1(03) ~ o~ 8 (0.9) 539 (9.2) g
Chicago Public Schools, IL 74 (1.8) 460 (10.1) 11 (0.8) 432 (12.5) 8(1.2) 399 (14.5) 1(03) ~ o~ 6 (0.9) 436 (16.7) §
Delaware Science Coalition, DE 74 (2.2) 519 (8.4) 11 (0.8) 1 (9.1) 7(1.1) 432 (13.4) 1(0.4) ~~ 7 (1.0) 470 (10.3) :%
First in the World Consort., IL 2 (1.1) 570 (5.1) 3(0.8) 507 (17.5) 1(0.5) ~~ 0(0.2) ~~ 4 (0.8) 536 (19.2) }2
Fremont/Lincoln/WestSide PS, NE 74 (2.3) 529 (5.8) 7(1.1) 472 (14.1) 5(1.3) 432 (14.7) 1(0.2) ~~ 12 (1.4) 483 (15.5) %
Guilford County, NC 89 (1.5 541 (6.9) 5 (0.9) 5 (14.8) 3 (0.8) 436 (18.0) 0 (0.3) ~ ~ 3 (0.6) 518 (19.4) §
Jersey City Public Schools, NJ 80 (1.6) 450 (11.2) 8 (0.9) 415 (10.3) 6 (0.8) 405 (16.9) 0 (0.0) ~ o~ 6 (0.8) 401 (16.0) =
Miami-Dade County PS, FL 76 (2.4) 445 (9.8) 10 (1.3) 376 (17.0) 6 (0.7) 364 (17.4) 1(0.2) ~~ 7 (1.0) 381 (18.4) ’%
Michigan Invitational Group, Ml 80 (2.1) 574 (6.5) 9 (1.6) 550 (8.3) 5 (0.7) 503 (18.2) 1(0.3) ~~ 5 (0.8) 519 (15.8) g%
Montgomery County, MD 85 (1.0 541 (4.2) 6 (0.9) 477 (18.2) 2 (0.3) ~~ 1(03) ~~ 7 (0.6) 516 (9.3) -é
Naperville Sch. Dist. #203, IL 94 (0.8) 586 (4.0) 3 (0.5 538 (14.3) 1(03) ~ 0 (0.1) ~~ 3 (0.5 548 (24.6) E
Project SMART Consortium, OH 81 (2.1) 550 (9.0) 8 (1.1) 501 (8.2) 4 (0.8) 499 (15.7) 1(03) ~ ~ 7 (0.8) 493 (11.8) =
Rochester City Sch. Dist., NY 76 (1.6) 464 (7.5) 9 (1.1) 427 (15.9) 7 (0.9) 393 (15.9) 1(03) ~~ 8 (1.0) 440 (14.6) §
SW Mathy/Sci. Collaborative, PA 80 (2.1) 552 (6.8) 8 (0.8) 519 (11.6) 5 (0.5) 1 (17.6) 0 (0.1) ~~ 7(1.2) 516 (10.7) §
'"“(*;'I‘fé'g::t'r‘i\g’s 52 (03) 51509 17 01) 470 (12) 15 (02) 445 (14)  3(01) 397 B8 14 (1) 461 (1.2)
Background data provided by students. 3" In most countries, finish secondary school corresponds to completion of an upper-secondary track
* Response categories were defined by each country to conform to the‘ir own educational system and ;earzwkisn)lat‘mg after 11 10 13 years of schooling (ISCED level 3 vocational, apprenticeship o academic
may not be strictly comparable across countries. See Reference Exhibit R1.4 for country definitions of
educational levels. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
T In most countries, finish university is defined as completion of at least a 4-year degree program at a () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
university or an equivalent institute of higher education. For the United States, includes community some totals may appear inconsistent.

college, college, or university. s . ) - e )
9 g . A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.

2 In some countries, may include higher post-secondary education levels.
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How Much of Their Out-of-School Time Do Students Spend on
Homework During the School Week?

One of the main ways for students to consolidate and extend classroom
learning is to spend time out of school studying or doing homework.
Well-chosen homework assignments can reinforce classroom learning,
and by providing a challenge can encourage students to extend their
understanding of the subject matter. Homework also allows students
who are having trouble keeping up with their classmates to review
material taught in class.

To summarize the amount of time typically devoted to homework in
each country and Benchmarking jurisdiction, TIMSS constructed an
index of out-of-school study time (0sT) that assigns students to a high,
medium, or low level based on the amount of time they reported
studying science, mathematics, and other subjects. Students at the high
level reported spending more than three hours each day out of school
studying all subjects combined. Students at the medium level reported
spending more than one hour but not more than three, while those at
the low level reported one hour or less per day.

Exhibit 4.6 shows the percentages of students at each level of this
index, and their average science achievement, for Benchmarking
participants and comparison countries. On average across all the Timss
1999 countries, 48 percent of eighth-grade students were at the high
level of the out-of-school study time index, and a further 48 percent
were at the medium level. Only 14 percent, on average, were at the low
level, with just one hour of homework or less each day. The United
States was one of the countries with relatively little emphasis on home-
work, with just 22 percent of students at the high level and 24 percent
at the low level. Among Benchmarking participants, the jurisdictions
that reported the greatest amount of out-of-school study time included
the Jersey City and Chicago Public Schools, and the Academy School
District, which each had more than one-third of their students at the
high level of the index.

On average internationally, and in many of the Benchmarking entities,
students at the low index level had lower average science achievement
than their classmates who reported more out-of-school study time.

However, spending a lot of time studying was not necessarily associated
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with higher achievement. In many of the Benchmarking entities, students
at the medium level of the study index had average achievement that was
as high as or higher than that of students at the high level. This pattern
suggests that, compared with their higher-achieving counterparts, the
lower-performing students may do less homework, either because they
simply do not do it or because their teachers do not assign it, or more
homework, perhaps in an effort to keep up academically.

More detailed information on the amount of time students reported
spending on science homework is presented in Exhibit 4.7. The results
reveal that while students on average across all the TIMSS 1999 countries
spent one hour per day doing science homework, students in the
Benchmarking jurisdictions and the United States spent less. The exhibit
also shows the percentages of students that reported spending one hour
or more, less than one hour, and no time at all studying science or doing
science homework on a normal school day, together with their average
science achievement. On average across all countries, 36 percent of
students reported spending one hour or more per day doing science
homework. None of the Benchmarking entities reported this much home-
work. The highest levels of science homework were reported in
Massachusetts, the Academy School District, and the public school systems
in Chicago, Jersey City, Miami-Dade, and Rochester, where more than 20
percent of students reported spending one hour or more. The lowest
levels were reported in Idaho, Indiana, Missouri, Oregon, Texas, the
Delaware Science Coalition, the Fremont/Lincoln/Westside Public
Schools, and the Project SMART Consortium, where at least one-fourth of
the students reported spending no time at all doing science homework on
a normal school day.

Further detail on the student data that underlie the out-of-school study
time index appears in Exhibit R1.9 in the reference section. In compar-
ison with the one hour each day spent on science homework, the TIMSS
1999 countries on average reported 2.8 hours of homework in total.
None of the Benchmarking jurisdictions reached this level, the highest
being 2.7 hours in Chicago and Jersey City, and the lowest 1.8 hours in
Texas, the Fremont/Lincoln/Westside Public Schools, and Project SMART.
To provide a fuller picture of how students spend their out-of-school time
on a school day, Exhibit R1.10, also in the reference section, gives
students’ reports on how they spend their daily leisure time. The two most
popular activities internationally were watching television or videos and
playing or talking with friends (each about two hours per day). Among
Benchmarking participants, students generally reported spending a little



more time on these activities and on sports, and less time reading for
enjoyment. For example, in the four jurisdictions with the lowest
average science achievement — the public school systems of Rochester,
Chicago, Jersey City, and Miami-Dade — students reported watching
television or videos for about three to three and one-half hours (as well
as playing computer games for about one hour).
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Index of Out-of-School Study Time (OST) | S C Benchmarking
Boston College
High Medium Low
Index of ST ST ST
Out-of-School
Study Time Percent of Ayerage Percent of Ayerage Percent of Ayerage
Students  Achievement Students Achievement Students Achievement
Singapore 59 (1.2) 573 (7.2) 35 (0.9) 571 (9.8) 7 (0.6) 514 (13.3)
Index based on students’ Italy 58 (1.3) 504 (4.4) 36 (1.2) 497 (5.0) 6 (0.6) 419 (8.6)
responses to three questions Russian Federation 48 (1.3) 541 (6.3) 46 (1.2) 536 (7.0) 6(06) 493 (9.7)
about out-of-school study Belgium (Flemish) M (13 529 3.0 52 (11) 545 (3.6) 7(1.0) 514 (14.4)
time: time spent after school : .
studying science or doing Jersey City Public Schools, NJ 37 (2.4 451 (12.3) 47 (1.8) 449 (9.2) 16 (1.7) 418 (9.0)
science homework; time Chicago Public Schools, IL 37 (2.1) 458 (10.4) 51 (1.6) 452 (9.6) 12 (1.2) 445 (13.2)
spent after school studying Academy School Dist. #20, CO 34 (1.3) 567 (3.4) 55 (1.4) 565 (3.4) 11 (0.9) 526 (9.9)
mathematics or doing Montgomery County, MD 28 (1.4) 547 (7.1) 57 23) 541 (5.0) 15 (15) 491 (10.4)
mathematics homework; First in the World Consort., IL 27 24) 565 (72) 61 22) 567 (6.7) 1200) 557 (11.2)
time spent after school
studying or doing Guilford County, NC 26 (1.6) 527 (61) 62 (1.9) 540 (86) 12010 526 (113)
homework in school subjects Naperville Sch. Dist. #203, IL 25 (1.4) 584 (6.2) 63 (1.7) 588 (4.8) 12 (0.9 571 (10.4)
other than science and Miami-Dade County PS, FL 25 (1.5)  435(155) 51 (13)  439.(97) 24 (24) 416 (11.3)
g(ah"ig?t'mt'gc)s (Sﬁjr:]if::i’;ce Massachusetts 5(17) 53583  62(16) 546 (15) 13 (12) 487 (9.1)
hours baséd 6n: no time = 0, Illinois 25 (1.6) 509 (7.7) 58 (1.2) 530 (7.2) 17 (1.4) 517 (6.5)
less than 1 hour = 0.5, Canada 24 (08) 519 (3.3) 59 (1.0) 542 (2.3) 18 (0.8) 531 (46)
1-2 hours = 1.5, 3-5 hours = 4, Connecticut 24 (1.1) 524 (12.5) 62 (1.7) 543 (10.0) 15 (1.5) 494 (11.1)
more than 5 hours = 7. High North Carolina 23(12) 507 (86) 57 (13) 521 (5.8) 19 (1.6) 483 (7.5)
level indicates more than three Rochester City Sch. Dist., NY 23 (1.8) 455 (99) 56 (23) 468 (84) 21 (22) 429 (89)
hours studying all subjects ) o
combined. Medium level Chinese Taipei 23 (1.0) 604 (4.0) 42 (0.8) 581 (4.5) 35 (1.3) 533 (5.7)
indicates more than one hour United States 22 (0.8) 520 (5.1) 56 (0.9) 531 (4.2) 23 (1.3) 492 (6.5) _
to three hours studying all South Carolina 21 (13) 502 (9.2) 57 (1.1) 526 (6.6) 2 (14 499 86
subjects combined. Low level Michigan 20 (1.1) 549 (95) 59 (1.0) 553 (8.0) 20 (13) 528 (104) &
indicates one hour or less a
studying all subjects combined. Maryland 20 (1.0) 511 (9.6) 60 (1.3) 522 (6.5) 20 (1.3) 472 (114) -
Oregon 19 (1.1) 548 (7.6) 55 (1.5) 545 (5.6) 25 (1.7) 522 (8.7) é
Netherlands 19 (1.4) 519 (12.8) 74 (13) 553 (6.9) 7 (1.0) 543 (11.4) &
Missouri 18 (1.5) 516 (7.5) 54 (1.5) 533 (6.7) 28 (1.6) 514 (8.4) ’§
Texas 18 (1.4) 521 (11.2) 49 (2.2) 524 (9.4) 33 (2.6) 502 (11.9) ?‘3
Delaware Science Coalition, DE 18 (1.0) 490 (10.8) 58 (2.1) 524 (9.0) 24 (1.9) 472 (8.9) g
Pennsylvania 17 (1.9) 520 (8.1) 59 (2.0) 540 (5.8) 24 (1.9) 516 (9.0) 2
Indiana 17 (1.3) 530 (8.1) 58 (1.5) 544 (6.8) 25 (2.0) 524 (8.5) g
Idaho 17 (1.3) 527 (9.0) 55 (1.9) 536 (5.8) 28 (2.1) 514 (9.2) §
Project SMART Consortium, OH 17 (1.0) 534 (11.1) 58 (1.2) 550 (8.6) 26 (1.6) 522 (9.9) §
Japan 17 (0.9) 558 (5.9) 49 (0.9) 558 (2.7) 35 (1.3) 535 (3.7) ]
Michigan Invitational Group, Ml 17 (1.1) 570 (14.3) 63 (1.8) 571 (4.6) 20 (1.9) 543 (9.1) %
Hong Kong, SAR 16 (0.8) 545 (6.0) 42 (0.9) 541 (3.5) 42 (1.4) 513 (45)  §
Czech Republic 16 (1.1) 522 (5.3) 62 (1.4) 547 (4.6) 22 (1.3) 537 (6.3) ;;
Fremont/Lincoln/WestSide PS, NE 16 (1.8) 509 (7.1) 54 (1.6) 533 (5.6) 30 (2.2) 486 (8.6) £
Korea, Rep. of 16 (0.7) 574 (4.6) 43 (0.7) 561 (3.7) 41 (1.0) 527 (2.9) ;
SW Math/Sci. Collaborative, PA 15 (1.1) 531 (8.3) 61 (1.6) 555 (7.2) 24 (1.9) 525 (10.0) %:j
England -- -- -- -- -- -- §
International Avg. 38(02) 491 (100  48(02) 4% (09)  14(01) 464 (13)
(All Countries)
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). A dash (-) indicates data are not available.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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Exhibit 4.6

(Continued) Index of Out-of-School Study Time (OST)

Boston College

8th Grade Science

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Total Amount of Out-of-School Time Students Spend Studying Science or Doing
Science Homework on a Normal School Day

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by students.

1 Average hours based on: No time=0; less than 1 hour=.5; 1-2 hours=

5 hours=7.

One Hour
or More

Percent of

Students

16 (0.8)
31 (1.4)
18 (0.7)
20 (0.9
20 (1.1)

Average

Achievement

550
461
476
556
488
518

@
(12.
(10.
(1.
(10.
o
447 (
(
(
@
(6.
(
(
(

)
)
)
)

427
555
526
570
516
449
513

8)
4
0
1
8
0)
13.0)
12.0)
10.7)
6)
4)
12.8)
10.8)
12.1)

486 (1.0)

Less Than
One Hour

Percent of
Students

Average

Achievement

532 (4.6)
543 (3.9)
541 (2.3)
588 (4.4)
546 (4.5)
543 (4.0)
501 (4.3)
560 (2.3)
564 (3.1)
555 (6.4)
534 (7.1)
573 (9.9)

542 (10.3)
536 (5.7)
531 (7.5)
543 (6.8)
519 (6.8)
546 (7.0)
552 (7.6)
537 (6.7)
522 (6.3)
547 (5.8)
540 (5.6)
526 (6.5)
525 (8.9)

570 (3.1)
452 (9.7)
522 (8.9)
570 (6.3)
531 (5.0)
542 (8.2)
450 (8.9)
439 (10.6)
573 (5.8)
541 (4.7)
592 (4.5)
551 (8.9)
468 (8.1)
554 (6.9)

495 (1.0)

8th Grade Science

No Time
Percent of Average
Students  Achievement

526
434
475
557
490
520

9.4)
(
@.
(
(7.
(
413 (
(
(
(8.
(
(
(8.
o

10.3)
3)

10.8)

1)

411
545
504
564
523
425
527

10.6)
10.0)
14.5)
10.2)

)

)

6
0
5
2
4)

10.6

10.5

5

8)

462 (1.2)

TIMSS 1999

| ( Benchmarking

Boston College

Average
Hours!

6 (0.01
8 (0.03
6 (0.01
6 (0.02
6 (0.02

5 (0.01
0 (0.02
4 (0.01
4 (0.01
6 (0.02
5 (0.03
2 (0.02

7 (0.02
6 (0.02
6 (0.02
5 (0.02
6 (0.02
7 (0.02
6 (0.02
5 (0.02
6 (0.02
5 (0.03
6 (0.02
6 (0.02
5 (0.03

8 (0.03
8 (0.03
6 (0.03
6 (0.03
5 (0.03
6 (0.02
8 (0.03
7 (0.04
6 (0.01
7 (0.03
6 (0.02
5 (0.02
7 (0.04
5 (0.02

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

1.0 (0.00)

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

1.5; 3-5 hours=4; more than
A dash (=) indicates data are not available.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
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How Do Students Perceive Their Ability in the Sciences?

To investigate how students think of their abilities in science, TIMSS
created an index of students’ self-concept in the sciences (scs). It is based
on student’s responses to four statements about their science ability:

e | would like science much more if it were not so difficult

¢ Although I do my best, science is more difficult for me than for
many of my classmates

¢ Nobody can be good in every subject, and I am just not talented
in science

® Science is not one of my strengths.

In countries where the sciences are taught as separate subjects, students
were asked about each subject separately.

Students who disagreed or strongly disagreed with all four statements
were assigned to the high level of the index, while students who agreed
or strongly agreed with all four were assigned to the low level. The
medium level includes all other combinations of responses. (As an
example of one of the components of the index, Exhibit R1.11 in the
reference section shows the percentages of agreement for the state-
ment “science is not one of my strengths.”)

The percentages of eighth-grade students at each index level, and their
average science achievement, are presented in Exhibit 4.8. This four-
page display summarizes the data in one panel for the countries that
teach science as a single subject (including all the Benchmarking
participants), and in separate panels for earth science, biology, physics,
and chemistry for countries that teach the sciences separately. Among
all the single-science countries, the United States had the greatest
percentage of students at the high level of the self-concept index: 45
percent compared with 26 percent on average across all countries.
Several of the Benchmarking participants had even greater percentages
at the high level, notably the First in the World Consortium and North
Carolina, with more than 5o percent of students at this level.

Although there was a clear positive association between self-concept
and science achievement within every country and within every
Benchmarking jurisdiction, the relationship across entities was more
complex. Several countries with high average science achievement,
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including Singapore, Japan, Hong Kong, Chinese Taipei, and Korea, had
relatively low percentages of students (21 percent or less) in the high self-
concept category. Since all of these are Asian Pacific countries, they may
share cultural traditions that encourage a modest self-concept.

In countries teaching the sciences as separate subjects, the percentage of
students at the high level of the science self-concept index was greatest for
biology and earth science, with more than 40 percent of students in the
high category on average. The percentage was lower for physics (g2
percent on average) and chemistry (28 percent). Generally, countries
with high percentages of students in the high category for one subject
had high percentages in the other subjects also. The largest percentages
of students in the high category were in the Russian Federation and the
Netherlands* in all subjects. The positive association between science self-
concept and science achievement that was found for science as a single
subject was also evident in each of the science subject areas.

Results of analyses of the TiMSs 199 data by gender® reveal not only that
boys outperformed girls in science at the eighth grade in many countries,
but that they attached more importance to doing well in science and
mathematics than in language, and to doing well in science in order to
get a good job. Not surprisingly, therefore, many countries, including the
United States, showed differences in science self-concept between girls
and boys. Exhibit 4.9 presents the percentages of girls and boys in the
Benchmarking entities and in the reference countries at the high,
medium, and low levels of the science self-concept index. Despite the
gender differences in the United States as a whole, there were few
significant differences among Benchmarking participants. There were
greater percentages of boys at the high index level in Massachusetts,
Missouri, Naperville, and the Southwest Pennsylvania Math and Science
Collaborative. Naperville had a greater percentage of girls at the low level.
Greater percentages of girls at the medium level were found in
Massachusetts, Oregon, and Rochester.

4 Physics and chemistry are taught as one subject in the Netherlands. Student responses are reported in the physics panel of Exhibit 4.8.

5 Mullis, .V.S., Martin, M.0O., Fierros, E.G., Goldberg, A.L., and Stemler, S.E. (2000), Gender Differences in Achievement: IEA’s Third
International Mathematics and Science Study, Chestnut Hill, MA: Boston College.
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TIMSS 1999

| ( Benchmarking

Boston College

Exhibit 4.8

Index of Students’ Self-Concept in the Sciences (SCS)

8th Grade Science

. High Medium Low
Index of Students SCS S¢S 5CS
Self-Concept in the
Sciences Percent of Average Percent of Average Percent of Average
Students  Achievement Students Achievement Students Achievement

132

Index based on students’
responses to four
statements about their
science ability: 1) | would
like science much more if
it were not so difficult;
2) although | do my best,
science is more difficult
for me than for many of
my classmates; 3) nobody
can be good in every
subject, and | am just not
talented in science;

4) science is not one of my
strengths. In countries
where science is taught as
separate subjects,
students were asked
about each subject area
separately. High level
indicates student
disagrees or strongly
disagrees with all four
statements. Low level
indicates student agrees
or strongly agrees with all
four statements. Medium
level includes all other
possible combinations of
responses.

@ Chinese Taipei: Students were asked about ‘natural science’; data pertain to grade 8 physics/chem-

istry course.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

Chapter

General/Integrated Science
(SCS-G)

G

First in the World Consort., IL
North Carolina

Montgomery County, MD
Guilford County, NC

Michigan

Michigan Invitational Group, Ml
SW Math/Sci. Collaborative, PA
Delaware Science Coalition, DE
Chicago Public Schools, IL
Connecticut

Naperville Sch. Dist. #203, IL
Ilinois

Indiana

Project SMART Consortium, OH
Oregon

United States

Massachusetts

South Carolina

Maryland

Academy School Dist. #20, CO
Texas

England

Missouri

Pennsylvania

Idaho

Rochester City Sch. Dist., NY
Jersey City Public Schools, NJ
Fremont/Lincoln/WestSide PS, NE
Miami-Dade County PS, FL

Italy

Canada

Singapore

Japan

Hong Kong, SAR

Chinese Taipei

Korea, Rep. of

International Avg.
(All General Science Countries)

51 (1.8)
51 (2.2)
49 (2.1)
49 (2.2)
49 (1.7)
48 (2.9)
48 (2.3)
48 (2.6)

8 (2.7)
47 (2.3)
46 (2.2)
46 (1.6)
46 (2.2)
46 (2.9)

5 (1.9
45 (1.2)
45 (2.0)
45 (2.4)
45 (1.7)
44 (1.2)

4 2.7)

2 (1.3)
42 (1.5)
42 (1.2)
41 (1.7)
40 (2.2)

0 (1.7)
39 (2.9)
39 (2.1)
38 (1.3)
38 (0.8)
21 (1.1)

1(0.6)
20 (0.8)
14 (0.6)
12 (0.5)

26 (0.2)

587 (6.3)
533 (6.8)
565 (4.8)
566 (5.9)
572 (8.9)
587 (1.1)
568 (8.9)
533 (7.7)
470 (10.0)
557 (10.4)
613 (5.9)
551 (7.0)
564 (6.2)
571 (8.9)
567 (6.5)
550 (4.5)
565 (7.3)
542 (8.8)
541 (6.9)
584 (4.0)
554 (7.8)
573 (5.8)
553 (7.7)
556 (6.5)
559 (6.5)
473 (1.8)
461 (11.2)
551 (4.8)
469 (10.5)
523 (3.6)
562 (2.5)
616 (8.9)
592 (4.1)
556 (4.2)
617 (5.1)
601 (5.0)

521 (1.4)

36 (1.8)
37 (1.5)
35 (1.2)
40 (1.6)
37 (1.3)
40 (2.2)
37 (1.3)
37 (1.6)

1(1.9
38 (1.7)
40 (1.9)
40 (1.0)
41 (1.7)
39 (1.8)

9 (1.6)
40 (0.8)
40 (1.3)
41 (1.9)
39 (1.1)
40 (1.4)

1(1.8)
45 (1.2)
39 (1.0)
42 (0.8)
40 (1.1)
39 (1.8)

5(1.8)
40 (2.3)
41 (1.3)
49 (1.1)
45 (0.7)
59 (0.8)

3 (0.6)
58 (0.7)
61 (0.8)
80 (0.6)

56 (0.2)

553 (5.6)
494 (7.3)
517 (7.0)
515 (8.7)
531 (8.6)
556 (5.2)
532 (8.1)
491 (8.6)
440 (9.6)
519 (10.4)
572 (4.5)
502 (7.6)
523 (7.7)
524 (7.6)
527 (6.8)
505 (4.4)
522 (6.4)
49 (7.2)
492 (8.2)
552 (3.1)
497 (11.7)
528 (4.6)
514 (6.5)
521 (6.5)
516 (7.0)
460 (9.2)
440 (11.4)
503 (7.3)
414 (8.6)
487 (4.4)
526 (2.9)
562 (7.8)
543 (2.3)
532 (3.4)
572 (4.9)
547 (2.6)

475 (1.0)

13 (1.3)
13 (1.1)
5 (1.8)

1(1.6)
13 (1.0)
11 (1.2)
15 (1.9)
15 (1.6)

1(1.7)
15 (1.3)
14 (1.2)
14 (0.9)
14 (1.4)
15 (1.9)
16 (1.3)
15 (0.7)
16 (1.3)
14 (1.0)
16 (1.2)
16 (1.0)
16 (1.5)
13 (0.8)
19 (1.5)
16 (1.2)
19 (1.3)
21 (1.6)

6 (1.6)

12)
20 (2.1)
12 (0.7)
17 (0.6)
19 (0.9)

6 (0.6)
22 (0.8)
25 (0.8)
8 (0.4)

18 (0.2)

515 (8.7)
457 (8.5)
462 (9.0)
469 (8.0)
498 (9.7)
508 (9.8)
500 (10.5)
455 (8.3)
407 (11.6)
477 (10.8)
523 (7.1)
473 (6.0)
479 (8.0)
486 (7.8)
486 (10.5)
459 (6.2)
475 (9.1)
467 (8.2)
460 (7.7)
509 (6.7)
442 (12.0)
486 (8.6)
479 (8.3)
489 (10.6)
486 (6.3)
427 (10.5)
399 (9.7)
461 (11.4)
381 (13.6)
441 (6.3)
490 (4.7)
533 (8.7)
521 (4.4)
504 (5.9)
538 (4.0)
490 (4.5)

439 (1.3)

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

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Exhibit 4.8
(Continued 1)

General/Integrated Science
(SCS-G)

Index of Students” Self-Concept in the Sciences (SCS)
Boston College

8th Grade Science

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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S TIMSS 1999
Exhibit 4.8 Index of Students’ Self-Concept in the Sciences (SCS) | S C Benchmarking

(Continued 2) Boston College
8th Grade Science

High Medium Low
SCS SCS SCS

Percent of Average Percent of Average Percent of Average
Students  Achievement  Students  Achievement Students Achievement

Earth Science (SCS-E)

@ Russian Federation 68 (1.2) 545 (6.4) 22 (0.9) 519 (7.2) 10 (0.6) 488 (8.1)
Netherlands 50 (1.7) 555 (7.3) 43 (1.4) 538 (8.3) 7 (0.6) 527 (9.8)
Czech Republic 48 (1.5) 552 (4.8) 43 (1.2) 533 (4.6) 9 (0.7) 506 (8.2)
Belgium (Flemish) 36 (1.1) 555 (4.5) 49 (1.3) 535 (3.5) 15 (0.9) 511 (5.3)
(Al eparate ;'c‘f:r:?:tc'zzf"tﬁ‘ég) 204 5205  43(03) 4% (15 15 (03) 467 (2.0)
Biology (SCS-B) )
4) Russian Federation 78 (1.2) 542 (6.3) 17 (0.9) 510 (7.6) 5 (0.5) 481 (117) &
Netherlands 54 (1.4) 556 (8.1) 39 (1.3) 535 (7.3) 7 (0.6) 514 (9.8) é
Czech Republic 52 (1.5) 551 (4.8) 40 (1.2) 532 (4.8) 8 (0.8) 506 (73)
Belgium (Flemish) 40 (12) 557 (3.9) 48 (12) 529 (2.9) 12 (0.8) 49 (6.3) g
: =
(Al Separate S"c‘lt:r:z:tc'g'l‘;'tﬁ‘g) 45 (0.4) 524 (1.4) 44 (03) 495 (1.2) 1202 410D
Physics (SCS-P) E
@ Russian Federation 63 (1.1) 548 (6.5) 24 (0.8) 520 (7.0) 13 (0.8) 490 (10.0) §
Netherlands® 44 (2.4) 563 (8.2) 45 (1.8) 533 (6.9) 1 (1.2) 526 (8.4) %
Belgium (Flemish) 33 (1.8) 561 (6.9) 49 (1.5) 539 (5.9) 18 (1.1) 530 (7.5) E
Czech Republic 33 (1.6) 564 (5.2) 47 (1.1) 534 (4.6) 20 (1.3) 512 (5.6) %
2
(All Separate S"c‘f:r:z:tc";ﬂi'tﬁ:g) 204 006 603 S04 203 4500 =
Chemistry (SCS-C) %
@ Russian Federation 53 (16) 551 (62) 28 (0.8) 524 (7.8) 19(12) 499 (92) é
Czech Republic 32 (1.7) 561 (5.6) 48 (1.3) 537 (3.8) 20 (1.4) 511 (5.9) o
Belgium (Flemish) - - - - - - - - - - - - E
Netherlands - - - - - - - - - - - - f
International Avg. %04 52305 4703 a5 2403 4108
(All Separate Science Countries) 2
b Netherlands: Data in physics panel pertain to physics/chemistry course. A dash (-) indicates data are not available.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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Exhibit 4.8
(Continued 3)

Index of Students” Self-Concept in the Sciences (SCS)

Earth Science (SCS-E)

Russian Federation
Netherlands

Czech Republic
Belgium (Flemish)

Biology (SCS-B)

Percentage of Students at High Level of
Index of Students’ Self-Concept in the Sciences (SCS)

Russian Federation
Netherlands

Czech Republic
Belgium (Flemish)

Physics (SCS-P)

Russian Federation
Netherlands
Belgium (Flemish)
Czech Republic

Chemistry (SCS-C)

Russian Federation
Czech Republic
Belgium (Flemish)
Netherlands

8th Grade Science

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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TIMSS 1999

Index of Students’ Self-Concept in the Sciences (SCS) by Gender* | S C Benchmarking
Boston College
8th Grade Science
High Medium Low
SCS SCS SCS
Percent of Students Percent of Students Percent of Students
General/Integrated Science Girls Boys Girls Boys Girls Boys
(SCS-G)
@ United States 42 (1.2) 48 (1.6) a 42 (1.0) 38 (1.1) 16 (0.7) 14 (0.9
Canada 35 (1.3) 41 (1.3) 49 (14) a 42 (1.1) 16 (0.7) 17 (0.8)
Chinese Taipei * 10 (0.6) 18 (0.9) a 60 (0.9) 62 (1.1) 30 (1.0) a 20 (1.1)
.§ England 36 (1.9) 48 (1.6) a 49 (1.6) a 42 (1.4) 15(1.2) a 10 (1.0)
E Hong Kong, SAR 16 (1.0) 24 (1.0) A 61 (1.0) 4 56 (0.9) 23 (1.1) 20 (1.0)
8 Italy 40 (1.7) 36 (1.4) 49 (1.4) 0 (1.3) 11 (0.8) 14 (1.0
Japan 15 (0.9) 27 (1.0) a 65 (1.0) 2 (0.9) 20 (09) a 1 (0.7)
Korea, Rep. of 8 (0.5) 15 (0.8) a 83 (0.7) a 78 (0.9) 9 (0.6) 7 (0.5)
Singapore 17 (1.0) 26 (15) A 61 (1.0) 58 (1.2) 23 (1.1) A 16 (1.0)
Connecticut 44 (2.9) 51 (2.4) 40 (2.1) 37 (2.1) 17 (1.6) 13 (1.5)
Idaho 40 (2.0) 42 (22) 41 (1.3) 9 (1.7) 20 (1.6) 18 (1.6)
lllinois 42 (1.8) 50 (2.4) 42 (1.7) 7(1.7) 15 (1.2) 12 (1.2)
Indiana 44 (2.5) 47 (2.6) 41 (1.7) 40 (2.7) 15 (1.8) 12 (1.6)
Maryland 43 (2.1) 47 (1.8) 42 (1.3) 37 (1.5) 16 (1.2) 16 (1.3)
Massachusetts 42 (1.9) 48 (2.6) a 43 (13) a 36 (2.0) 16 (1.7) 16 (1.4)
Michigan 47 (2.3) 52 (2.0) 38 (2.2) 37 (1.6) 15 (1.6) 1 (1.1)
Missouri 38 (1.7) 46 2.3) a 42 (1.7) 5 (1.6) 19 (1.5) 19 (1.8) »
North Carolina 51 (2.3) 50 (2.6) 35 (1.6) 8 (2.0) 13 (1.6) 12 (1.1) §
Oregon 41 (2.4) 48 (2.1) 44 (2.1) A 35 (1.8) 15 (1.8) 17 (2.0 é
Pennsylvania 40 (1.6) 43 (1.9) 43 (1.4) 41 (1.0) 17 (1.5) 16 (1.4) E
South Carolina 42 (3.3) 48 (2.3) 44 (2.7) 38 (1.9) 15 (1.6) 15 (1.1) g
Texas 41 (3.0) 47 (2.8) 42 (2.2) 39 (1.8) 17 (1.7) 14 (1.8) E
©
2
Academy School Dist. #20, CO 40 (2.2) 48 (1.7) 44 (2.5) 6 (1.9) 16 (1.5) 16 (1.2) g
Chicago Public Schools, IL 45 (3.1) 51 (3.6) 42 (2.2) 40 (3.2) 13 (2.5) 10 (1.2) §
Delaware Science Coalition, DE 46 (2.8) 49 (3.5) 38 (2.3) 36 (2.1) 15 (1.6) 15 (2.1) ?D
First in the World Consort., IL 46 (3.0) 56 (2.1) 39 (2.9) 32 (2.0) 14 (1.7) 12 (1.6) g
Fremont/Lincoln/WestSide PS, NE 35 3.3) 44 (3.4) 43 (3.4) 38 (3.3) 23 (3.3 19 (2.0) §
2 Guilford County, NC 47 (3.0) 52 (2.3) 40 (2.4) 39 (2.2) 12 (1.5) 10 (2.3) g
2 Jersey City Public Schools, NJ 38 (2.4) 42 (2.5) 46 (2.3) 3 (2.6) 16 (1.8) 16 (2.6) =
-g Miami-Dade County PS, FL 40 (3.1) 39 (1.9) 42 (2.0) 40 (1.8) 19 (2.5) 21 (2.7) %
Michigan Invitational Group, MI 48 (5.1) 48 (3.1) 41 (4.1) 40 (2.4) 11 (1.6) 12 (1.7) a
Montgomery County, MD 47 (2.7) 52 (2.4) 36 (2.1) 34 (2.0) 17 (1.8) 14 (2.3) 'z_g
Naperville Sch. Dist. #203, IL 40 (2.1) 53 (3.0) A 42 (1.9) 37 (2.9) 17 (1.8) A 10 (1.4) i
Project SMART Consortium, OH 43 (3.3) 48 (3.4) 40 (2.5) 38 (2.2) 17 (2.2) 14 (2.3) s
Rochester City Sch. Dist., NY 36 (2.3) 45 (3.0) 43 (1.8) a 34 (2.2) 21 (1.6) 21 (2.3) %
SW Math/Sci. Collaborative, PA 43 (2.8) 53 (25 A 39 (1.4) 34 (1.8) 18 (2.7) 12 (1.6) 2
International Avg. 25 (03) 803 & 5703 &  55(02 1902 & 18(02)
(All General Science Countries)
A Significantly higher than other gender
Significance tests adjusted for multiple comparisons
Background data provided by students. b Netherlands: Data in physics panel pertain to physics/chemistry course.
* Countries administered either a general/integrated science or separate subject area form of the States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

questionnaire. In countries that administered the separate subject area form, students were asked

about each subject area separately. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

some totals may appear inconsistent.
@ Chinese Taipei: Students were asked about ‘natural science’; data pertain to grade 8 physics/chem-

istry course. A dash (-) indicates data are not available.
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. TIMSS 1999
Exhibit 4.9 Index of Students’ Self-Concept in the Sciences (SCS) by Gender* | S C Benchmarking

(Continued) Boston College
8th Grade Science

High Medium Low
SCS SCS SCS
Percent of Students Percent of Students Percent of Students
Girls Boys Girls Boys Girls Boys
Earth Science (SCS-E)
Belgium (Flemish) 33 (1.6) 38 (1.8) 50 (1.2) 48 (1.8) 17 (1.5) 14 (0.7)
Czech Republic 48 (2.1) 48 (1.9) 43 (1.8) 43 (1.4) 9 (0.8) 9 (1.1)
Netherlands 43 (2.3) 57 23) a 48 2.0) a 37 (1.8) 9 (0.9) 6 (1.0)
Russian Federation 70 (1.7) 66 (1.1) 21 (1.3) 23 (0.9) 9 (0.8) 11 (0.8)
(All separate S"c‘lt:r:::tc";':lf"tﬁ:f) 42 (05) 4305 4  43(05 a4 42 (04) 15 (0.3) 16 (03) a
Biology (SCS-B)
Belgium (Flemish) 42 (2.1) 39 (1.6) 47 (2.3) 49 (1.6) 10 (1.4) 13 (1.3) §
Czech Republic 57 (19) a 47 (1.5) 38 (1.7) 43 (1.3) 6 (0.9) 10 (1.1)  a %
Netherlands 56 (1.7) 52 (1.9) 39 (1.5) 40 (1.9) 5 (0.8) 8 (1.1) 9
Russian Federation 82 (1.3) a 73 (1.5) 16 (1.0) 19 (1.1) 2 (0.4) 8 (0.8) a g
: E
(All Separate S'L‘f:r:::tézﬁz'tﬁ‘ég) 805 a 41 (05 2 (0.4) 604 4 10 (03) 14 (03) a é
Physics (SCS-P) o
Belgium (Flemish) 30 (2.5) 36 (2.2) 50 (2.0) 47 (1.9) 20 (1.9) 17 (1.0) E
Czech Republic 26 (1.8) 40 (1.8) 51 (1.7) 43 (1.4) 23 (1.4) 17 (1.8) g
Netherlands ® 35 (3.4) 53 3.1) a 52 (2.4) 38 (2.6) 13 (1.6) 9 (1.6) g
Russian Federation 62 (1.2) 64 (1.3) 25 (1.0) 24 (1.0) 14 (0.9) 13 (0.9) %
(All separate ;:f:;::tc";ﬂi'tﬁ:f) 27 (0.5) 36 (05 a4  48(04) 4 44 (04 2504 & 1903 %
Chemistry (SCS-C) %
Belgium (Flemish) - - - - - - - - - - - - E
Czech Republic 31 (2.1) 32 (1.8) 49 (1.6) 47 (1.7) 20 (1.5) 21 (1.7) -;i
Netherlands - - - - - - - - - - - - £
Russian Federation 53 (1.7) 52 (2.0) 29 (1.1) 28 (1.1) 18 (1.3) 20 (1.4) ;
. (v}
(All Separate S"c‘lt:;::tc'z'l‘;'tﬁ‘ég) 27 (04) 2904 4 48004 a 47 (04) 2504 4 24 (04) é

A Significantly higher than other gender

Significance tests adjusted for multiple comparisons
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What Are Students’ Attitudes Towards the Sciences?

Generating positive attitudes towards science among students is an
important goal of science education in many jurisdictions. To gain some
understanding of eighth-graders’ views about the utility of science and
their enjoyment of it as a school subject, TIMSS created an index of posi-
tive attitudes towards the sciences (PATS). Students were asked to state
their agreement with the following five statements:

e ] like science

* [ enjoy learning science

Science is boring®

® Science is important to everyone'’s life

I would like a job that involved using science.

In countries where the sciences are taught as separate subjects students
were asked about each subject area separately.

For each statement, students responded on a four-point scale indicating
whether their feelings about science were strongly positive, positive,
negative, or strongly negative. The responses were averaged, with
students being placed in the high category if their average indicated a
positive or strongly positive attitude. Students with a negative or strongly
negative attitude on average were placed in the low category. The
students between these extremes were placed in the medium category.
The results are presented in Exhibit 4.10 in a four-page display, in a
single panel for the countries that teach science as a single subject (this
panel includes the Benchmarking participants) and in separate panels
for earth science, biology, physics, and chemistry for countries that teach
the sciences separately. (Additional information on students’ liking
science, one of the components of the index, is provided in

Exhibit R1.12 in the reference section.)

In countries where science is taught as a single subject, students generally
had positive attitudes towards the sciences, with 40 percent on average
across all TIMSS 1999 countries in the high category and a further 49
percent in the medium category. Only 10 percent of students were in the
low category. Percentages for the United States did not vary much from
the international averages. Benchmarking jurisdictions with large percent-
ages of students at the high level included the Rochester City School
District and North Carolina (40 percent). Jurisdictions with somewhat less
favorable attitudes included Idaho, the Delaware Science Coalition,

6 The response categories for this statement were reversed in constructing the index.
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Massachusetts, the Fremont/Lincoln/Westside Public Schools,
Pennsylvania, Oregon, and the Chicago Public Schools, where less than
g0 percent of the students were at the high level. The comparison
countries with the least positive attitudes were Chinese Taipei, Hong
Kong, Japan, and Korea. Since these are all countries with high average
science achievement, it may be that the students follow a demanding
science curriculum that leads to high achievement but little enthusiasm
for the subject matter. However, there was a clear positive association
between attitudes towards the sciences and science achievement on
average across all the TIMSS 1999 countries and in many of the
Benchmarking entities.

Attitudes towards the science subject areas were somewhat less positive
among the separate-science countries. The most positive were towards
biology (32 percent in the high category, on average) and earth science
(27 percent), and the least positive towards physics and chemistry (19
and 29 percent, respectively). Among the four separate-science
comparison countries, the Russian Federation and the Czech Republic
had the greatest percentage of students at the high level in all of the
subject areas. The relationship between positive attitudes and science
achievement was not as clear for the separate-science subject areas as it
was for science as a single subject. In physics and chemistry, students at
the high level of the index had substantially higher average achieve-
ment than students at the medium and low levels on average across all
the TIMSS 1999 countries, but this was not the case for earth science
and biology.

Exhibit 4.11 shows the percentages of girls and boys in each of the
comparison countries and Benchmarking jurisdictions at each level of
the index of positive attitudes towards the sciences. Although the
United States, like many of the other countries, had significantly
different percentages of girls and boys at the index levels, there were
few significant differences among the Benchmarking participants.
North Carolina was the only state to show a difference, with a greater
percentage of boys at the high level and of girls at the medium level.
The Delaware Science Coalition and Naperville had greater percent-
ages of boys at the high level. For the separate-science countries on
average, there were significantly greater percentages of boys than girls
at the high level of the index in earth science, physics, and chemistry,
but a larger percentage of girls in biology.

Students’ Backgrounds and Attitudes Towards Science
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Exhibit 4.10

Index of Students’ Positive Attitudes Towards the Sciences (PATS)

Index of Students’
Positive Attitudes

Towards the Sciences

Index based on

students’ responses to five
statements about science:
1) I like science; 2) | enjoy
learning science; 3) science
is boring (reversed scale);
4) science is important to
everyone’s life; 5) | would
like a job that involved
using science. Average is
computed across the five
items based on a 4-point
scale: 1 = strongly negative;
2 = negative; 3 = positive;
4 = strongly positive. In
countries where science is
taught as separate subjects,
students were asked about
each subject area
separately. High level
indicates average is greater
than 3. Medium level
indicates average is greater
than 2 and less than or
equal to 3. Low level
indicates average is less
than or equal to 2.

@ Chinese Taipei: Students were asked about ‘natural science’; data pertain to grade 8 physics/chem-

istry course.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

Chapter

General/Integrated Science
(PATS-G)

Singapore
Rochester City Sch. Dist., NY
North Carolina

England
Miami-Dade County PS, FL
Jersey City Public Schools, NJ
First in the World Consort., IL
South Carolina

Guilford County, NC

Maryland

United States

Indiana

Academy School Dist. #20, CO
Texas

Connecticut

Montgomery County, MD
SW Math/Sci. Collaborative, PA
Missouri

Michigan Invitational Group, MI
Michigan

Illinois
Naperville Sch. Dist. #203, IL
Canada

Project SMART Consortium, OH
Italy

Idaho

Delaware Science Coalition, DE
Massachusetts
Fremont/Lincoln/WestSide PS, NE
Pennsylvania

Oregon

Chinese Taipei
Chicago Public Schools, IL

Hong Kong, SAR

Korea, Rep. of

Japan

International Avg.
(All General Science Countries)

High
PATS

Percent of
Students

Average
Achievement

8th Grade Science

Medium
PATS

Percent of
Students

Average
Achievement

| ( Benchmarking

Boston College

TIMSS 1999

Low
PATS

Percent of
Students

0 o o wuv
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w N
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10 (0.1)

Average
Achievement

509
454
486
514
420
432
539

12.3)
14.7)
12.8)
10.2)
12.2)
11.9)
12.7)

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

An “s" indicates a 50-69% student response rate.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



TIMSS 1999
Benchmarking

Exhibit 4.10

. Index of Students’ Positive Attitudes Towards the Sciences (PATS)
(Continued 1)

Boston College

8th Grade Science

General/Integrated Science
(PATS-G)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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- TIMSS 1999
Exhibit 4.10 Index of Students’ Positive Attitudes Towards the Sciences (PATS) | S C Benchmarking

(Continued 2) Boston College
8th Grade Science

High Medium Low
PATS PATS PATS

Percent of Average Percent of Average Percent of Average
Students  Achievement Students Achievement Students Achievement

Earth Science (PATS-E)

Russian Federation 28 (1.8) 542 (10.2) 65 (1.6) 529 (6.2) 7 (0.6) 526 (8.7)
Czech Republic 23 (1.4) 544 (6.1) 64 (1.2) 538 (4.4) 13 (1.0) 547 (7.6)
Netherlands 1 (1.3) 544 (12.0) 65 (1.5) 548 (7.2) 23 (1.7) 540 (9.6)
Belgium (Flemish) 9(0.7) 546 (7.4) 56 (1.2) 545 (3.8) 35 (1.5) 539 (3.4)

International Avg.

(Al Separate Science Countries) 27 (04) 524 (2.1) 60 (0.4) 517 (14) 13 (04) 525 (33)
Biology (PATS-B)

Russian Federation 41 (16) 536 (7.6) 55 (15) 529 (6.6) 4(03) 530 (11.9)

< Czech Republic 27 (15) 546 (5.1) 60 (1.1) 537 (45) 1212 541 (7.3)

Netherlands 21 (18) 543 (11.7) 63 (1.4) 541 (9.1) 16 (13) 550 (8.3)

Belgium (Flemish) 17 (09 555 (3.4) 61 (12) 541 (3.6) 23 (1.1) 518 (45)

(All Separate ;2::;2:2‘;’:'1‘:\':2) 32(03) 509 (1.7) 58 (03) 502 (1.2) 10 (02) 505 3.0)
Physics (PATS-P)

Russian Federation 31 (14) 551 (8.0) 63 (13) 526 (6.7) 6 (0.6) 516 (9.3)

Czech Republic 15 (1.3) 565 (9.2) 59 (1.5) 539 (4.6) 26 (1.8) 533 (4.5)

Belgium (Flemish) 1 (09 564 (7.9) 58 (1.5) 548 (5.1) 31 (19) 533 (6.8)

Netherlands ® 11 (0.8) 564 (128) 59 (1.7) 550 (7.9) 30 20) 532 (7.2)

International Avg.
(All Separate Science Countries)

Chemistry (PATS-C)

19 (0.3) 532 (2.2) 61 (0.3) 516 (1.3) 20 (0.4) 512 (2.3)

Russian Federation 28 (1.2) 546 (8.4) 62 (1.0) 528 (6.5) 10 (0.9) 522 (8.2)

Czech Republic 14 (1.0) 560 (8.5) 60 (1.5) 538 (4.2) 25 (1.7) 533 (5.1)
Belgium (Flemish) —— - - - _ __ __
Netherlands -— - = == - — - - __

International Avg.

(All Separate Science Countries) 23 (0.3) 510 (2.1) 60 (0.3) 495 (1.7) 17 (0.3) 497 (3.0)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

b Netherlands: Data in physics panel pertain to physics/chemistry course. A dash (-) indicates data are not available.

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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Exhibit 4.10
(Continued 3)

Index of Students’ Positive Attitudes Towards the Sciences (PATS)

Earth Science (PATS-E)

Percentage of Students at High
Level of Index of Positive Attitudes
Towards the Sciences (PATS)

Russian Federation
Czech Republic
Netherlands
Belgium (Flemish)

Biology (PATS-B)

Russian Federation
Czech Republic
Netherlands
Belgium (Flemish)

Physics (PATS-P)

Russian Federation
Czech Republic
Belgium (Flemish)
Netherlands

Chemistry (PATS-C)

Russian Federation
Czech Republic
Belgium (Flemish)
Netherlands

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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TIMSS 1999

Index of Students’ Positive Attitudes Towards the Sciences (PATS) by Gender* | S C Benchmarking
Boston College
8th Grade Science
High Medium Low
PATS PATS PATS
Percent of Students Percent of Students Percent of Students
Girls Boys Girls Boys Girls Boys
General/Integrated Science
(PATS-G)
@ United States 29 (1.1) 35 (1.2) a 54 (09) a 49 (1.0) 17 (0.8) 15 (0.9
Canada 28 (1.1) 32 (1.1) 55 (1.3) a 49 (0.9) 17 (0.9 19 (1.2)
Chinese Taipei * 19 (0.9 34 (1.2) a 69 (0.8) a 59 (1.1) 12 (0.8) a 7 (0.6)
é England 33 (1.7) 46 (1.4) a 58 (1.8) a 48 (1.4) 9 (0.9 6 (0.8)
§ Hong Kong, SAR 20 (1.2) 31 (1.3) 4 69 (1.1) 4 61 (1.2) 1 (1.0 a 7 (0.6)
S Italy 28 (1.6) 31 (1.2) 59 (1.4) 56 (1.2) 12 (1.2) 13 (1.0)
Japan 6 (0.6) 13 (0.8) a 57 (1.2) 64 (12) a 37 (14) a 23 (1.3)
Korea, Rep. of 7 (0.6) 14 (0.7) a 65 (1.0) 67 (0.9) 28 (1.1)  a 19 (0.9
Singapore 39 (1.7) 52 (1.5) & 55 (1.4) a 44 (1.3) 6 (0.7) 4 (0.6)
Connecticut 30 (1.7) 34 (2.0) 53 (1.5) 48 (2.3) 17 (1.7) 19 (2.5)
Idaho 26 (2.3) 32 (2.5) 52 (2.0) 49 (1.8) 21 (2.0) 19 (1.9
lllinois 28 (1.6) 31 (1.9) 54 (1.9) 53 (1.9) 18 (1.4) 16 (1.6)
Indiana 30 (2.9) 34 (2.4) 54 (2.2) 50 (1.7) 15 (2.1) 16 (1.9)
Maryland 30 (1.8) 35 (2.0) 51 (1.6) 48 (1.5) 19 (1.7) 17 (1.6)
w Massachusetts 27 (1.8) 31 (2.1) 56 (1.4) 54 (1.7) 18 (2.0) 16 (1.6)
5 Michigan 28 (2.0) 33 (1.5) 56 (1.6) 52 (1.8) 16 (1.4) 15 (1.2)
“ Missouri 28 (1.8) 34 (2.4) 53 (1.4) 47 (1.5) 20 (1.6) 19 (2.1)
North Carolina 37 (1.8) 42 (2.3) 53 (1.9) 47 (1.9) 10 (1.0) 1 (1.2) §
Oregon 25 (2.3) 31 (2.9) 56 (2.1) 48 (2.3) 20 (1.8) 20 (2.7) %
Pennsylvania 28 (2.0) 29 (2.0) 54 (1.9) 54 (1.7) 19 (1.5) 18 (1.0) 3‘
South Carolina 31 (2.3) 35 (2.2) 52 (1.4) 48 (1.9) 17 (1.7) 16 (1.9) g
Texas 30 (2.0) 33 (1.5) 54 (2.0) 53 (1.7) 16 (1.3) 14 (1.2) E;
©
Academy School Dist. #20, CO 29 (1.8) 35 (2.1) 53 (2.1) 48 (1.8) 18 (1.6) 17 (1.7) 3
Chicago Public Schools, IL 23 (3.0) 30 (2.8) 61 (2.6) 58 (2.4) 16 (2.8) 12 (1.6) g
Delaware Science Coalition, DE 23 (2.0) 36 (2.6) a 57 (2.0) 49 (1.9) 20 (2.6) 15 (1.9) 2
First in the World Consort., IL 32 (4.0) 37 (1.9) 50 (3.9) 50 (2.1) 17 (1.9) 13 (1.4) 5
Fremont/Lincoln/WestSide PS, NE 26 (3.3) 31 (2.4) 54 (3.0) 53 (2.1) 21 (2.6) 16 (2.4) g
2 Guilford County, NC 31 (2.3) 36 (1.8) 57 (2.0) 52 (1.8) 13 (1.6) 12 (2.1) §
2 Jersey City Public Schools, NJ 35 (2.5) 36 (3.1) 52 (2.1) 51 (3.4) 13 (1.7) 13 (1.5) =
-g Miami-Dade County PS, FL 37 3.7) 38 (4.0) 53 (3.0) 53 (2.8) 10 (1.9 9 (1.5) ,%
Michigan Invitational Group, MI 29 (2.4) 31 (2.7) 57 (3.1) 51 (2.3) 14 (1.8) 18 (2.0) g
Montgomery County, MD 28 (2.3) 34 (3.1) 52 (2.3) 49 (1.9) 20 (2.5) 17 (1.9 {;
Naperville Sch. Dist. #203, IL 24 (1.7) 35 (26) a 55 (2.3) 50 (2.7) 20 (1.7) 15 (1.6) =
Project SMART Consortium, OH 27 (2.1) 33 (1.8) 55 (2.0) 54 (1.8) 18 (1.6) 14 (2.0) ;
Rochester City Sch. Dist, NY s 39 (2.5) 42 (3.5) 49 (2.9) 51 (3.8) 12 (2.3) 8 (1.5) E:)
SW Math/Sci. Collaborative, PA 26 (2.6) 36 (3.1) 56 (2.1) 47 (2.5) 18 (1.8) 17 (1.9) §
International Avg. 38 (03) 4 (03) a 50 (0.3) 4 48 (0.3) 11 (02) a 9 (0.2)
(All General Science Countries)
A Significantly higher than other gender
Significance tests adjusted for multiple comparisons
Background data provided by students. b Netherlands: Data in physics panel pertain to physics/chemistry course.
* Countries administered either a general/integrated science or separate subject area form of the States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

questionnaire. In countries that administered the separate subject area form, students were asked

about each subject area separately. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

some totals may appear inconsistent.
@ Chinese Taipei: Students were asked about 'natural science’; data pertain to grade 8 physics/chem- s )
istry coursep ! P 9 phy A dash (=) indicates data are not available.

An "s" indicates a 50-69% student response rate.
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TIMSS 1999

EXh'b'.t Al Index of Students" Positive Attitudes Towards the Sciences (PATS) by Gender* | S C Benchmarking
(Continued) —_—
Boston College
8th Grade Science
High Medium Low
PATS PATS PATS
Percent of Students Percent of Students Percent of Students
Girls Boys Girls Boys Girls Boys
Earth Science (PATS-E)
Belgium (Flemish) 7 (0.7) 11 (090 a 53 (1.7) 59 (1.4) 40 2.0) a 30 (1.6)
Czech Republic 21 (1.9) 26 (2.0) 64 (1.5) 63 (2.0) 14 (1.3) 12 (1.1)
Netherlands 8 (1.0) 15 (1.8)  a 64 (2.0) 66 (1.9) 28 (23) a 8 (1.8)
Russian Federation 24 (1.9) 33 2.0) a 69 (1.8) a 61 (1.9) 7 (0.8) 7 (0.8)
International Avg.
(All Separate Science Countries) 24 (0.5) 30 (0.5) A 62 (0.5) A 59 (0.5) 14 (0.4) A 12 (0.4)
Biology (PATS-B)
Belgium (Flemish) 19 (1.4) A 14 (0.9) 61 (1.3) 60 (1.6) 20 (1.3) 25 (1.6) §
Czech Republic 34 (2.0 20 (1.8) 57 (1.6) 64 (1.5) 9 (1.3) 16 (1.4) %
Netherlands 27 2.6) a 14 (1.6) 61 (2.0) 66 (1.7) 12 (1.5) 20 (1.8) & 2
Russian Federation 44 (1.9) 39 (1.7) 53 (1.9) 57 (1.5) 3 (0.4) 4 (0.5) g
International Avg. E
(All Separate Science Countries) 35 (0.4) A 28 (0.4) 57 (0.4) 60 (0.4) A 8 (0.3) 12 (03) a t:)}
Physics (PATS-P) Q
Belgium (Flemish) 9 (1.2) 13 (1.4) 57 (2.1) 59 (1.8) 34 (2.3) 28 (2.6) §
Czech Republic 8 (1.4) 22 (16) a 58 (1.8) 60 (1.9) 34 (2.2) 18 (1.8) °
Netherlands ® 5 (1.1) 17 (1.4) & 56 (2.4) 62 (1.7) 38 (2.6) 21 (2.0) 3
Russian Federation 24 (1.7) 39 (1.6) a 68 (1.5) a 57 (1.6) 8 (09) a 4 (0.5) E
[
International Avg. B
(All Separate Science Countries) 14 (03) 29 (0.4) 4 61 (0.5 4 58 (0.4) 25 (0.5) A 14 (0.4) %
Chemistry (PATS-C) %
Belgium (Flemish) - - - - - - - - - - - - g
Czech Republic 15 (1.4) 14 (1.3) 61 (2.2) 60 (1.9) 24 (2.2) 27 (1.8) {;
Netherlands == = == == = == E
Russian Federation 28 (1.5) 28 (1.3) 63 (1.3) 61 (1.2) 9 (1.2) 10 (0.9) ;
International Avg. :tzj
(All Separate Science Countries) 19 (0.4) 24 (0.4) A 62 (0.5) A 59 (0.4) 19 (0.4) a 17 (0.4) §

A Significantly higher than other gender

Significance tests adjusted for multiple comparisons
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The first part of Chapter 5 presents information about

the curricular goals in the TIMSS 1999 countries and
Benchmarking states, districts, and consortia. The ways
in which the curriculum is supported and monitored
within each entity, and the relationship between the
curriculum and system-wide testing, are examined.
The second part of the chapter contains teachers’
reports about the science topics actually studied in

their classrooms.






In comparing achievement across systems, it is important to consider
differences in students’ curricular experiences and how they may affect
the science they have studied. At the most fundamental level, students’
opportunity to learn the content, skills, and processes tested in the
TIMSS 199Q assessment depends to a great extent on the curricular
goals and intentions inherent in each system’s policies for science
education. Just as important as what students are expected to learn,
however, is what their teachers choose to teach them, which ultimately
determines the science students are taught.

Teacher’s instructional programs are usually guided by an “official
curriculum” that describes the science education that should be
provided. The official curriculum can be communicated by documents
or statements of various sorts (often called guides, guidelines, stan-
dards, or frameworks) prepared by the education ministry or by
national or regional education departments. These documents,
together with supporting material such as instructional guides or
mandated textbooks, are referred to as the intended curriculum.

To collect information about the intended science curriculum at the
eighth grade, the coordinators in each participating country and
Benchmarking jurisdiction responsible for implementing the study
completed questionnaires and participated in interviews. Information
was gathered about factors related to supporting and monitoring the
implementation of the official curriculum, including instructional
materials, audits, and assessments aligned with the curriculum.

In many cases, teachers need to interpret and modify the intended
curriculum according to their perceptions of the needs and abilities of
their classes, and this evolves into the implemented curriculum. Research
has shown that, even in highly regulated education systems, this is not
identical to the intended curriculum. Furthermore, what is actually
implemented is often inconsistent across an education system. Studies,
including the Second International Mathematics Study, suggest that the
implemented curriculum in the United States varies considerably from
classroom to classroom — calling for more research into not only what is
intended to be taught but what content is covered.! To collect data
about the implemented curriculum, the science teachers of the
students tested in TIMSS 1999 completed questionnaires about whether
students had been taught the various science topics covered in the test.

1 Mayer, D.P., Mullens, J.E., and Moore, M.T. (2000), Monitoring School Quality: An Indicators Report, NCES 2001-030,
Washington, DC: National Center for Education Statistics.
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Science Subjects Offered Up To and Including Eighth Grade

The most striking difference among science curricula of the TImMSS
1999 countries in the eighth and earlier grades is that the sciences are
taught as separate subjects in some countries and integrated to form a
general science course in others. Exhibit 5.1 shows how science instruc-
tion is organized in these grades in the TIMSS 1999 countries and
Benchmarking jurisdictions. By the eighth grade, Chinese Taipei,
Indonesia, and most of the European countries were teaching some or
all of earth science, biology, physics and chemistry as separate subjects,
not necessarily contemporaneously. Three of the Benchmarking states
(Connecticut, Missouri, and Oregon) and four of the districts and
consortia (the Academy School District, the Jersey City Public Schools,
the Miami-Dade County Public Schools, and the Rochester City School
District) reported teaching science as separate subjects by the eighth
grade, predominantly life science, earth science, and physical science.
Among the others, the practice was to integrate the sciences into a
general science curriculum. Of the countries that taught science as
separate subjects, most taught chemistry and physics as separate
subjects by the eighth grade, while in separate-science Benchmarking
jurisdictions these were taught together as physical science.

The Science Curriculum 151



Science Subjects Offered Up to and Including Eighth Grade

United States
Australia
Belgium (Flemish)

Bulgaria
Canada

Chile

Chinese Taipei

~

Cyprus

Czech Republic

England

Finland

Hong Kong, SAR
Hungary
Indonesia

Iran, Islamic Rep.

Israel

Italy

Japan

Jordan

Korea, Rep. of
Latvia (LSS)

Lithuania

w

Macedonia, Rep. of
Malaysia
Moldova

Morocco
Netherlands

New Zealand
Philippines
Romania

Russian Federation

Singapore

Slovak Republic
Slovenia

South Africa
Thailand
Tunisia

Turkey

Background data provided by National Research Coordinators.

1 Australia: Yes in 4 of 8 states/territories.

2 Canada: Results shown are for the majority of provinces.
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Science Subjects and Grades Taught

General/integrated science course

General/integrated science course

8th Grade Science

TIMSS 1999

| SC Benchmarking

Boston College

World orientation (3-6); biology and earth science (7-8); scientific work (7-8); technological education (7-8);

physics (8); applied science (8); natural science (8)

General/integrated science (3-5); biology (6-8); chemistry (7-8); physics (7-8); earth science (6-8)

General sciences organized by strands (grades K-8)

General integrated science (4-8) with some earth science taught in history/geography/social studies

Natural science (1-6); biology (7); integrated physics/chemistry (8); integrated physics/chemistry continues to be

taught at grade 9 in addition to earth science

General/integrated science course taught at grade 8. This course may be taught by separate subject area teachers in
some schools. General science includes a combination of physics, chemistry and biology topics

Elementary science (1-3), General/integrated science (4-5); physics (6-8); chemistry (8); life science/biology (6-8); earth

science (6-8)

General/integrated science course, though some schools (especially independent ones) may offer physics, chemistry,

and biology, separately

Integrated course of biology, geography and environmental studies (1-6); physics (7-8); chemistry (7-8); biology (7-8);
natural geography (7-8); physics, chemistry, biology and natural geography are also taught at grade 9

General studies (1-6); science (7-8)

Environment (5); biology, physics, geography (6-8); chemistry (7-8)

Biology, physics, and earth science taught separately, but one composite grade is given; chemistry is not taught until

high school

General/integrated science course (includes life sciences, physical sciences, earth sciences, and environmental and

resource issues)

General/integrated science course
General/integrated science course
General/integrated science course

General/integrated science course

Intelligent life (combined with social studies) (1-2); science (3-8)

Biology (5-8); chemistry (8); physics (8)

Integrated science course ‘cognition of the world' (1-4); integrated science course ‘man and nature’ (5); integrated
science course ‘man and nature'/geography (6); biology/geography (7); biology, physics, chemistry and geography (8);
subjects taught at grade 8 continue through grade 10

Nature and some earth science (1-4); biology (5-8); geography (5-8); chemistry (7-8); physics (7-8)

General/integrated science course

Separate science subjects are taught in grade 8: biology, chemistry, physics, and geography

Biology and physics (7); physics/chemistry and biology/geology (8)

General/integrated science (primary school up to grade 6); physics/chemistry, biology, geography which includes

earth science (7-8)
General/integrated science course

General/integrated science course (1-7)

General/integrated science (3-4); biology (5-8); geography (5-8); physics (6-8); chemistry (7-8)
Science integrated with social studies (2-4); integrated science (5); geography (6-8); physics (7-8); biology (6-8);

chemistry (8)

General/integrated science course

General/integrated science (1-4); physics, chemistry, geography/geology, and biology taught as separate subjects

(5-8)

Knowledge about nature and society (1-3); knowledge about nature (4-5); geography (6-8); biology (6-8); chemistry

(7-8); physics (7-8)

General/integrated science and geography
General/integrated science course
General/integrated science course

General/integrated science course (grades 4-8)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

3 Lithuania and Slovenia: Geography is considered to be an integrated social studies and natural
science course at grade 8; geography teachers were not sampled in the TIMSS studies.



Exhibit 5.1
(Continued)

Science Subjects Offered Up to and Including Eighth Grade

States

Connecticut
Idaho

lllinois

Indiana
Maryland
Massachusetts
Michigan
Missouri

North Carolina
Oregon
Pennsylvania

South Carolina

Texas

Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL

Delaware Science Coalition, DE

First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL

Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

Background data provided by coordinators from participating jurisdictions.

Separate Science
Courses Offered

Yes
No
Yes
Varies
No

No

Yes

Varies

Varies

No
No
No
Yes

Yes

No
No
No
No
Yes

Varies

8th Grade Science

Science Subjects and Grades Taught

Varies throughout the state

General/integrated science course

General/integrated science course

General/integrated science course

General/integrated science course

General/integrated science course

Different schools teach earth science, life science, and physical science in middle school

There are not separate courses but each grade level has specific science areas that are emphasized
Many districts offer science as separate subjects (e.g. life science, physical science, and earth science)
Districts have the ability to decide the structure of their science instruction

Integrated science course (K-8); science content in life science, earth science, and physical science will be integrated
in grades 6-8 beginning 2000

General/integrated science course (K-8)

General/integrated science course (K-5), earth science or integrated science (6), life science (7), physical science (8)

Schools have the ability to decide the structure of their science instruction as long as it meets the achievement
standards set by the school district

Currently in grades K-5, curriculum units are available to cover required topics in physical science, earth science, life
science, and ecology each year; at grades 6-8, a similar set of units is being piloted for eventual adoption

General/integrated science course (K-8)

General/integrated science course (K-8)

There are not separate courses but each grade level has specific science areas that are emphasized
Different science courses are offered in middle school: earth science (6); physical science (7); life science (8)

Comprehensive science, regular and advanced (6-8); earth/space science and biology honors courses (accelerator
courses for 7-8)

General/integrated science course (K-8)

General/integrated science course (K-8)

General science course (K-8) with emphasis on earth science, life science, and physical science
General/integrated science course (K-8)

Integrated physical science, life science, and earth science (K-6), life science (7), physical science (8)

Districts have the ability to decide the structure of their science instruction

A dash (-) indicates data are not available.
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SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Does Decision Making About the Intended Curriculum Take Place
at the National, Regional, or Local Level?

Depending on the education system, students’ learning goals are set at
different levels of authority. Some systems are highly centralized, with the
ministry of education (or highest authority in the system) being exclu-
sively responsible for the major decisions governing the direction of
education. In others, such decisions are made regionally or locally. Each
approach has its strengths and weaknesses. Centralized decision making
can add coherence and uniformity in curriculum coverage, but may
constrain a school or teacher’s flexibility in tailoring instruction to the
needs of students.

Exhibit 5.2 presents information for each TIMSS 1999 country about the
highest level of authority responsible for making curricular decisions and
gives the curriculum’s current status. The data reveal that g5 of the g8
countries reported that the specifications for students’ curricular goals
were developed as national curricula. Australia determined curricula at
the state level, with local input; the United States did so at both the state
and local (district and school) levels, with variability across states; and
Canada did so at the provincial level.

In recent decades, it has become common for intended curricula to be
updated regularly. At the time of the TIMSS 19Qq testing, the official
science curricula in g1 countries had been in place for less than a decade,
and more than three-quarters of them were in revision. Of the seven
countries with a science curriculum of more than 10 years’ standing, four
were being revised. In Australia, Canada, and the United States,
curriculum change is made at the state, provincial, or local level, and
some science curricula were in revision at the time of testing. The
curricula in these three countries were relatively recent, having been
developed within the 10 years preceding the study.

The development and implementation of academic content standards
and subject-specific curriculum frameworks has been a central focus of
educational change in the United States at both the state and local level.
In science, most states are in the process of implementing new content
or curriculum standards or revising existing ones.? Much of this effort
has been based on work done at the national level over the past decade
to develop standards aimed at increasing the science literacy of all
students. The two most prominent documents are the American
Association for the Advancement of Science (AAAS) Benchmarks for Science
Literacy and the National Research Council’s National Science Education

2 Glidden, H. (1999), Making Standards Matter 1999, Washington, DC: American Federation of Teachers.



Standards (NSEs), both of which define standards for the teaching and
learning of science that many state and local educational systems have
used to fashion their own curricula.? All but four states now have stan-
dards in science.*

In all 14 states that participated in TIMSS 1999 Benchmarking,
curriculum frameworks or content standards in science were published
between 1996 and 2000 (see Exhibit 5.9). Four states detailed the stan-
dards for every grade including the eighth grade, seven states detailed
them by a cluster or pair of grades that included the eighth grade, and
two states reported the eighth grade as a benchmark grade at which
certain standards should be met. Most states provided standards docu-
ments to guide districts and schools in developing their own
curriculum, while some states, such as North Carolina, developed a
statewide curriculum for all schools to use.

Exhibit 5.4 presents information about the curriculum of participating
districts and consortia. Of the eight districts that participated, one
reported that it used the statewide curriculum in all schools (Guilford
County); five had a district-wide curriculum that supported the state-
developed frameworks or standards (the Jersey City Public Schools, the
Miami-Dade County Public Schools, Montgomery County, the
Naperville School District, and the Rochester City School District); and
two had a curriculum developed at the school level (the Academy
School District and the Chicago Public Schools), with Chicago also
offering an optional structured curriculum district-wide. Each partici-
pating consortium indicated that all or most of its districts developed
their own curriculum at the district level.

3 Smith, TA., Martin, M.O., Mullis, 1.V.S., and Kelly, D.L. (2000), Profiles of Student Achievement in Science at the TIMSS
International Benchmarks: U.S. Performance and Standards in an International Context, Chestnut Hill, MA: Boston College.

4 Key State Education Policies on K-12 Education: 2000 (2000), Washington, DC: Council of Chief State School Officers.
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Countries’ Science Curriculum

United States
Australia

Belgium (Flemish)
Bulgaria

Canada

Chile

Chinese Taipei
Cyprus

Czech Republic
England

Finland

Hong Kong, SAR
Hungary
Indonesia

Iran, Islamic Rep.
Israel

Italy

Japan

Jordan

Korea, Rep. of
Latvia (LSS)
Lithuania
Macedonia, Rep. of
Malaysia
Moldova
Morocco
Netherlands
New Zealand
Philippines
Romania
Russian Federation
Singapore
Slovak Republic
Slovenia

South Africa
Thailand

Tunisia

Turkey

National or
Regional Curriculum

Regional & Local
Regional & Local

National
National

Regional

National
National
National
National
National

National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National

Background data provided by National Research Coordinators.

1

work); 1989-97 (natural science).

156 Chapter

Belgium (Flemish): Curricula were introduced as follows: 1997-98 (biology); 1997 (technological
education), early 1990 (physics); 1997 (earth science); 1997-99 (applied sciences); 1989 (scientific

Year Curriculum Introduced

1990-1999
1984-1999

1989-1999

1989 (biology and chemistry);
1996 (physics); 1995 (earth science)

1987-1998

1980
1997
1978
1996
1995

1994
1986
1995
1994
1996
1997-1998
1979
1993
1993
1995
1992-1994
1997
1979 (adaptations in 1995)
1990

1991

1991

1993 (slight adaptations in 1998)
1995
1998
1993
1998
1993
1983
1984
1990
1997
1992

A dash (-) indicates data are not available.

8th Grade Science

Status of Curriculum

As of 1999, 47 out of 50 states have
completed content standards

In revision (in 4 states/territories);
As introduced (in 4 states/territories)

As introduced

In revision

In revision (5 provinces);
As introduced (5 provinces)

In revision
In revision
As introduced
In revision

In revision, same structure with minor
revisions (to be implemented 2000/01)

As introduced
In revision

As introduced
In revision

In revision

In revision

As introduced
As introduced
Slight revisions annually
As introduced
In revision

In revision

As introduced
In revision

In revision

In revision

As introduced
As introduced
In revision

In revision

In revision

In revision

In revision

In revision

In revision

In revision

In revision

TIMSS 1999

| ( Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



States’ Curriculum Frameworks/Content Standards

Connecticut

Idaho

lllinois

Indiana

Maryland

Massachusetts

Michigan

Missouri

North Carolina

Oregon

Pennsylvania

South Carolina

Texas

Background data provided by coordinators from participating jurisdictions.

Curriculum Framework/Content
Standards and Year'

8th Grade Science

Grades Detailed in
Framework/Standards

Connecticut's K-12 Science Curriculum Framework (1998) Grade clusters: K-4, 5-8, 9-12

Skills-Based Scope and Sequence Guides K-6 (1996);
Achievement Standards K-8 (In draft);
Achievement Standards 9-12 (1999)

lllinois Learning Standards for Science (1997)

Indiana Science Proficiency Guide (1997); revised
Indiana’s Academic Standards for Science (2000)

Learning Outcomes (1990); Content Standards for
Science (2000)

Massachusetts Science & Technology Curriculum
Frameworks (1996; under revision)

Michigan Essential Goals and Objectives for Science
Education (1991); Michigan Curriculum Frameworks:
Content Standards and Benchmarks (1996)

Frameworks for Curriculum Development in Science
(1996)

North Carolina Standard Course of Study (1994; revised

2000-01)

Oregon Science Content Standards (1996, 1998)

Academic Standards for Science and Technology (2000)

South Carolina Science Curriculum Standards (2000)

Texas Essential Knowledge and Skills (1998)

Every grade: K-6 Grade clusters: 7-8, 9-12

Grade clusters: Early Elementary School, Late Elementary
School, Middle/Junior High School, Early High School,

Late High School

Grade clusters: K-2, 3-5, 6-8, 9-12 (1997 version);
Every grade: K-8, individual courses in high school
(2000 version)

Grade clusters: K-3, 4-5, 6-8, 9-12

Grade clusters: pK-4, 5-8, 9-10, 11-12

Grade clusters: Elementary School, Middle School,

High School

Grade clusters: K-2, 3-4, 5-8, 9-12

Every grade: K-8, individual courses in high school

Benchmark grades: 3, 5, 8, 10, 12

Benchmark grades: 4, 7, 10, 12

Every grade: K-8; Grade clusters: 9-12

Every grade: K-8, individual courses in high school

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

T Indicates year(s) in which curriculum frameworks/content standards were instituted.

The Science Curriculum

TIMSS 1999

| ( Benchmarking

Boston College

157



Districts’ and Consortia’s Curriculum

Academy School
Dist. #20, CO

Chicago Public
Schools, IL

Delaware Science
Coalition, DE

First in the World
Consort., IL

Fremont/Lincoln/
WestSide PS, NE

Guilford County, NC

Jersey City Public
Schools, NJ

Miami-Dade
County PS, FL

Michigan Invitational
Group, MI

Montgomery
County, MD

Naperville Sch.
Dist. #203, IL

Project SMART
Consortium, OH

Rochester City Sch.
Dist., NY

SW Math/Sci.
Collaborative, PA

8th Grade Science

Level of Curriculum Development

Curriculum is developed at the school level. Curriculum is currently in revision to reflect state
standards.

Curriculum is developed at the school level. The district writes standards statements which are aligned
with state standards; schools translate these into a curriculum. The district also offers an optional
structured curriculum.

Districts share a common curriculum in grades K-5 based on NSF-funded modules. In middle school,
schools use NSF-funded units (FOSS, BCSC, STC, etc.) or units developed through the local systemic
change program. The high school curriculum is mainly textbook driven with some NSF-funded modules
and units developed by teachers with university faculty.

Most districts within the Consortium have district-wide objectives and/or a curriculum based on
state standards.

Each district has locally-developed standards and a curriculum based on state standards.

The district uses the state-developed curriculum, the North Carolina Standard Course of Study.

The science curriculum (pK-12) is developed by the district and is aligned with the New Jersey Core
Curriculum Content Standards.

The district has developed a science curriculum, Competency-Based Curriculum (CBC), which is correlated
to the Florida Sunshine State Standards for Science and the National Science Education Standards. Most
recently, the state has developed Grade Level Expectations (GLEs) that further define what a student
should know and be able to do at specific grade levels. The district is currently making revisions to the
CBC to reflect the GLEs.

Most districts have district-wide curriculum guides aligned to the state standards.

The district develops curriculum based on state standards.

The district develops curriculum based on state standards.

Each district in the consortium has a separate curriculum.

The district develops curriculum based on state standards.

Each district in the collaborative has a separate curriculum. District-level curriculum is not necessarily
based on the state standards.

Background data provided by coordinators from participating jurisdictions.
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How Do Education Systems Support and Monitor Curriculum
Implementation?

During the past decade, content-driven systemic school reform has
emerged as a promising model for school improvement.® That is,
curriculum frameworks establishing what students should know and be
able to do provide a coherent direction for improving the quality of
instruction. Teacher preparation, instructional materials, and other
aspects of the system are then aligned to reflect the content of the
frameworks in an integrated way to reinforce and sustain high-quality
teaching and learning in schools and classrooms.

Education systems use different ways to achieve this desired connection
between the intended and the implemented curriculum. The methods
used by the TIMSS 19gQg countries to monitor curriculum implementa-
tion are shown in Exhibit 5.5, and by states, districts, and consortia in
Exhibits 5.6 through 5.8. For example, teachers can be trained in the
content and pedagogical approaches specified in the curriculum
guides. Another way to help ensure alignment is to develop instruc-
tional materials, including textbooks, instructional guides, and ministry
notes, that are tailored to the curriculum. Systems can also monitor
implementation of the intended curriculum by means of school inspec-
tion or audit.

Of the methods for supporting and monitoring curriculum implemen-
tation shown in Exhibit 5.5, 10 countries reported using all six, and a
further 14 countries used five. Support for the national/regional
science curriculum as part of pre-service education was reported by 24
of the g8 countries. Nearly all countries (33) used in-service teacher
education, and most countries (41) used mandated or recommended
textbooks. Ministry notes and directives were used in 29 countries, and
a system of school inspection or audit was used in g1 countries.

States, districts, and consortia provided data on policies related to text-
book selection, pedagogical guides, and accreditation. As shown in
Exhibit 5.6, seven of the Benchmarking states reported that they do not
select textbooks for use at the local level. The other six states issue a list
of books from which districts can choose. Almost all districts and
consortia reported that their state does not select textbooks, while
three reported state involvement in textbook selection. Ten jurisdic-
tions indicated that textbooks were chosen or recommended at the
district level, and four that selection occurs at the school level or, in the
consortia, at the school and district level depending on the district.

5 0'Day, JA. and Smith, M.S. (1993), “Systemic Reform and Educational Opportunity” in S.H. Fuhrman (ed.), Designing Coherent
Education Policy: Improving the System, San Francisco, CA: Jossey-Bass, Inc.
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As shown in Exhibit 5.7, eight of the 13 Benchmarking states developed
materials that included pedagogical guidance for instruction and imple-
mentation of the curriculum frameworks and standards. Ten districts
and consortia had at least state- or district-level guides to support
curriculum implementation. Two states and one consortium reported
having documents in draft. These materials, developed to support
teachers in implementing the curriculum, span a variety of types
including ideas for classroom activities, tool kits for planning instruc-
tional units, and sample lessons.

As shown in Exhibit 5.8, six of the participating states had accreditation
systems, four of which included student performance on the state assess-
ment in their accreditation review (Indiana, Michigan, Missouri, and
Oregon). Two states without accreditation systems, Illinois and Texas,
made periodic site visits to evaluate schools. Only one consortium, the
Michigan Invitational Group, reported having an accreditation system at
the state level. The Academy School District in Colorado reported that
the state was in the process of implementing a system for 2001.



Countries’ Use of Methods to Support or Monitor Implementation

of the Curriculum*

United States '
Australia
Belgium (Flemish)
Bulgaria

Canada

Chile

Chinese Taipei
Cyprus

Czech Republic
England

Finland

Hong Kong, SAR
Hungary
Indonesia

Iran, Islamic Rep.
Israel

Italy

Japan

Jordan

Korea, Rep. of
Latvia (LSS)
Lithuania
Macedonia, Rep. of
Malaysia
Moldova
Morocco
Netherlands
New Zealand
Philippines
Romania
Russian Federation
Singapore
Slovak Republic
Slovenia

South Africa
Thailand

Tunisia

Turkey

2

Pre-Service
Teacher
Education

e o o o +

Background data provided by National Research Coordinators.

*

5.10, respectively.

In-Service
Teacher
Education

° e o o o +

Other than system-wide assessments and public examinations described in Exhibits 5.9 and

Mandated or
Recommended
Textbook(s)

+

Instructional or
Pedagogical
Guide

8th Grade Science

Ministry Notes
and Directives

e o o o o +

System of
School
Inspection
or Audit

=+

2 pustralia: Results shown are for the majority of states/territories.

1" United States: Methods are implemented by individual states and vary from state to state. As of
1998, 13 states have policies on textbook/materials selection; 8 states have policies recommending

textbook/materials.

The Science Curriculum

3" Canada: Results shown are for the majority of provinces.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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States’, Districts’ and Consortia‘s Use of Textbooks and Instructional Materials to

Support Implementation of the Curriculum

States

Connecticut

Idaho

lllinois

Indiana

Maryland

Massachusetts

Michigan

Missouri

North Carolina

Oregon

Pennsylvania

South Carolina

Texas

The state does not select textbooks.

8th Grade Science

Policy on Textbooks and Instructional Materials

TIMSS 1999

| ( Benchmarking

Boston College

The state approves a list of textbooks and materials from which districts/schools must choose. The textbooks selection criteria include alignment
with Idaho Skills-Based Scope and Sequence Guide and Achievement Standards, which specify skills that all students should know at different
levels. Schools are required to select all their basic instructional materials from the Idaho Adoption Guide produced by the adoption committee.

Schools not choosing from the adoption list can lose accreditation points.

The state does not select textbooks.

The state recommends a list of textbooks from which districts/schools must choose; however, waivers are granted. The state texts are not
necessarily based on the state standards. The state intends to align textbook selections with Indiana’s new Academic Standards (2000).

The state does not select textbooks.

The state does not select textbooks.

The state does not select textbooks.

The state does not select textbooks.

The state recommends textbooks and instructional materials; there is a fee arrangement between the state and the vendor that the districts

are able to use.

The state selects a list of textbooks and materials from which districts can choose. Districts may submit a waiver for an independent adoption to
select textbooks and instructional materials of their own choice. These district-level adoptions must meet the state selection criteria.

The state does not select textbooks.

The state selects a list of textbooks and materials from which districts can choose. The state funds the instructional materials that are selected

from the state approved list.

State Textbook Review Committee selects textbooks and instructional materials according to the state curriculum framework. Districts choose
textbooks and/or instructional materials using local criteria. The state funds the purchase of textbooks and/or instructional materials that are on

the selected list. Districts may waiver, at own expense, from selected textbooks or instructional materials.

Background data provided by coordinators from participating jurisdictions.
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Exhibit 5.6
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States', Districts’ and Consortia's Use of Textbooks and Instructional Materials to Support
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Implementation of the Curriculum
8th Grade Science

Policy on Textbooks and Instructional Materials

Districts and Consortia

Academy School
Dist. #20, CO

Chicago Public
Schools, IL

Delaware Science
Coalition, DE

First in the World
Consort., IL

Fremont/Lincoln/
WestSide PS, NE

Guilford County, NC

Jersey City Public
Schools, NJ

Miami-Dade
County PS, FL

Michigan Invitational
Group, Ml

Montgomery
County, MD

Naperville Sch.
Dist. #203, IL

Project SMART
Consortium, OH

Rochester City Sch.
Dist., NY

SW Math/Sci.
Collaborative, PA

STATE: The state does not select textbooks.
LOCAL: Schools can select materials based on guidelines with acceptance by the Board of Education.

STATE: The state does not select textbooks.
LOCAL: Schools in districts choose instructional materials.

STATE: The state does not select textbooks.
LOCAL: Textbook selection is usually made at the school level.

STATE: The state does not select textbooks.

LOCAL: Textbooks and materials are selected and recommended at the district level. Consortium is reviewing materials to recommend as well.
As of 1999/2000, the Consortium is looking to Project 2061/AAAS and NSF for guidance in textbook selection. Selection includes a committee
reviewing materials against AAAS benchmarks, choosing materials, and submitting their recommendation for approval by the school board.

STATE: The state does not select textbooks.
LOCAL: Districts select textbooks/textbook series and schools select supplemental materials.

STATE: The state selects a list of textbooks and materials based on the state content standards from which districts can choose.
LOCAL: One textbook used throughout county. A system-wide committee reviews the state selected list and one textbook per grade level is selected
to be used system-wide.

STATE: The state does not select textbooks.

LOCAL: A committee is formed at the district level to facilitate the selection of science textbooks and materials. There is a “standard operating
procedure” for the formulation of the committee so as to include all constituent groups. All selected textbooks and materials are aligned with
the district's science curriculum and the NJ Core Curriculum Content Standards in Science.

STATE: The state recommends the texts and instructional materials.

LOCAL: The district selection committee narrows the selection to two or three texts. The schools pick one of the selected textbooks. The new
legislation makes waivers for using non-adopted texts more difficult, but schools are allotted some money to spend on non-state adopted materials
with review at the district level.

STATE: The state does not select textbooks.
LOCAL: Textbook selection is made at the school level. Selection of textbooks is based on curriculum.

STATE: The state does not select textbooks.
LOCAL: The district recommends a few textbooks. Evaluation and approval of texts to support specific courses is done by a committee headed
by the science supervisor.

STATE: The state does not select textbooks.
LOCAL: District uses criteria based on the learning outcomes to select instructional materials. No one textbook selected.

STATE: The state does not select textbooks, but approves a liberal textbook list from which districts can choose.
LOCAL: A teacher review committee selects several texts and the teacher community involved usually votes or is given an opportunity to express
their choice.

STATE: The state does not select textbooks.
LOCAL: A committee conformed by parents, teachers, building administrators and staff from central office selects textbooks.

STATE: The state does not select textbooks.

LOCAL: Each district selects instructional materials. Over forty districts are part of a local initiative which supports use of exemplary modules at
the elementary level. At the middle school level, the Collaborative has engaged over 14 districts in selecting materials through a showcase-pilot
adoption process.

The Science Curriculum

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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States’, Districts’ and Consortia’s Use of Pedagogical Guides to Support

Implementation of the Curriculum

States

Connecticut

Idaho

lllinois

Indiana

Maryland

Massachusetts

Michigan

Missouri

North Carolina

Oregon

Pennsylvania

South Carolina

Texas

Pedagogical Guides

Some pedagogical information is included with the state science framework.

Pedagogical guides are not available at the state level.

8th Grade Science

TIMSS 1999
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Boston College

Performance descriptors have been completed (in draft form) to guide educators in implementing the standards. Classroom assessment tasks and

student work exemplars will be available Summer 2001.

The “Indiana Science Proficiency Guide” (1997) contains grade cluster ideas for activities. New Curriculum Frameworks are being written to support

Indiana's new grade-specific Academic Standards (2000).

Pedagogical guidance is not available at the state level.

The curriculum frameworks provide appropriate teaching activities for each learning standard.

Toolkits are designed to support the implementation of the curriculum frameworks including kits on planning subject area instructional units,
curriculum integration, designing classroom assessments, and connecting with the learner. “The Science Education Guidebook” was developed

specifically to assist in teaching the science frameworks.

The Curriculum Frameworks provide appropriate teaching activities by discipline providing examples of how “Show-Me Standards” may be taught

and assessed.

The development of a curriculum enhancement guide is in process.

"Teaching and Learning to Standards” supports the Oregon content standards and provides best practices, example lessons, vignettes, scored
student work, teaching resources, and common curriculum goals. A curriculum framework will be complete in January 2001.

Pedagogical guides are not available at the state level.

An implementation guide (2000) contains sample lesson plans, sample assessments, resources for teachers, and information for administrators
on what to look for in exemplary science instruction. Content briefs are being developed to help teachers with implementation of the standards.

Under the direction of the Texas Education Agency, the Texas Science Center for Educator Development has produced different pedagogical guides:
"TEXTEAMS" (modules for curriculum and instructional reform), “TEKSplorations Guides” for each grade and high school courses, “TEKS for
Leaders” (materials and training for science reform), “Safety Handbook" (supports implementation of TEKS hands-on science in laboratory and
field curriculum), “Curriculum Charts: K-12"; as well as a website and CD ROM: the “Science Teacher Toolkit” that includes support on many

aspects of science teaching.

Background data provided by coordinators from participating jurisdictions.
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Exhibit 5.7
(Continued)

States', Districts’ and Consortia's Use of Pedagogical Guides to Support Implementation

of the Curriculum
8th Grade Science

Pedagogical Guides

Districts and Consortia

Academy School
Dist. #20, CO

Chicago Public
Schools, IL

Delaware Science
Coalition, DE

First in the World
Consort., IL

Fremont/Lincoln/
WestSide PS, NE

Guilford County, NC

Jersey City Public
Schools, NJ

Miami-Dade
County PS, FL

Michigan Invitational
Group, Ml

Montgomery
County, MD

Naperville Sch.
Dist. #203, IL

Project SMART
Consortium, OH

Rochester City Sch.
Dist., NY

SW Math/Sci.
Collaborative, PA
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No specific “how-to” instructional manuals are provided. The state has provided grade-appropriate sample assessments as well as released items

and samples of scored student work which the district has expanded upon.

The optional structured curriculum provides daily lesson plans at all grade levels. For high schools, test blueprints of the “Chicago Academic Standards

Exam” (CASE) are provided to teachers for instructional purposes.

The “Delaware Performance Indicators for Curriculum Planning and Development” is a pedagogical guide for teachers. It defines expected
performance in science but does not specify performance levels. All Performance Indicators are specifically limited to content standards and are
included in the guide. Some districts have developed their own Performance Indicators, but most have adopted state Performance Indicators.

There is no specific guide developed by the consortium. AAAS/Project 2061 provides professional development on content and instruction and

evaluating materials for alignment to the Project 2061 benchmarks of science literacy.

Districts have curriculum-based instructional activities and commercially-developed materials.

There is a locally-written book, Strategies for Instruction, detailing best practices, lessons, assessments, and teaching methods based on the North

Carolina Course of Study.

The “New Jersey Framework for Teaching in Science” published in May 1996, discusses essential components of a quality K-12 science program.

The framework is not a curriculum, but a comprehensive digest of activities, curriculum connections, and instructional strategies related to the NJ
Core Curriculum Content Standards in Science. In addition to the state standards and the state frameworks, the district's curriculum guides provide
content guidelines based on grade-level competencies. In the district curriculum materials, hands-on learning kits, resources, and learning activities

are provided at each grade level.

The Florida Curriculum Frameworks include the content knowledge and process skills for science that students should acquire, strategies to address
various learning needs and styles, guidelines for effective assessment, professional development information, and sample evaluation criteria for

school and district programs. The state recently has developed a CD-ROM entitled “Science Best Practices”. The district produced a “Middle School
Science Guide for Teachers” and “Elementary Science Guide for Teachers” that give specific information about the content and effective strategies
that should be implemented. Most recently, the “Science Department Chairperson Handbook” was distributed that includes important information

about curriculum, science inquiry, and technology use in the classroom.

Toolkits are designed by the state to support the implementation of the curriculum frameworks including kits on planning subject area instructional

units, curriculum integration, designing classroom assessments, and connecting with the learner. The “Science Education Guidebook” was developed

specifically to assist in teaching the science frameworks.

“Better Science” (1991), produced at the state level, provides pedagogical information and the “Outcomes Clarification Document” (1996) provides
concept and process information. A website has been developed to provide the latest in best practices and exemplars. Local-level guides are adopted

from commercial vendors. In addition, high school guides are developed locally.

The state provides goals, standards, and sample test items. Locally, the district develops K-5 detailed lessons and outcomes; grades 6-8 outcomes

are connected to resources.

There are not pedagogical guides at the state level. As soon as the state “Draft Content Science Standards” are approved by the Ohio State Board
of Education (early 2001) plans are underway to provide pedagogical guides to locals. Ohio is a local-control state and thus many locals have

developed various types of science guides.

New York State provides core curriculum guides based on the standards at all grade levels. Locally, the district develops K-12 curriculum guides

based on standards.

Informal support is available connecting districts to exemplary materials, research findings, and best practices.

The Science Curriculum

1998-1999.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS),
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States’, Districts’ and Consortia’s Use of Accreditation to Support Implementation
of the Curriculum

States

Connecticut

Idaho

lllinois

Indiana

Maryland

Massachusetts

Michigan

Missouri

North Carolina

Oregon

Pennsylvania

South Carolina

Texas

No accreditation system.

Use of Accreditation

8th Grade Science

TIMSS 1999
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Accreditation requires that curriculum developed at the local level be aligned with state standards. Schools must establish educational standards
for all grade levels and develop high school exiting standards for graduation; these standards must be aligned with exiting standards established
by the State Board of Education. It also requires that schools participate in state testing and adhere to text adoption policies.

Quality Review Teams of the State Board of Education conduct periodic quality-assurance site visits to schools.

The accreditation system requires K-8 schools to self-report alignment of curriculum with state standards (proficiencies); grade 9-12 schools submit
a master schedule and course descriptions to verify compliance with state standards. Performance on the ISTEP+ is also considered in accreditation.

Technical assistance is available to schools that do not meet the accreditation standards.

No accreditation system.

No accreditation system.

Accreditation is based in part on student performance on state assessments. The system is being revised to include successful achievement as

well as continuous improvement.

The Missouri School Improvement Program, designed to accredit districts, assesses districts progress on the Show-Me Standards as measured by

the Missouri Assessment Program. There are “success teams” that help districts improve student achievement in all subject areas.

No accreditation system.

All schools are state accredited through a system of “standard” assurances, Consolidated District and School Improvement Plans, Annual Performance
Reports and Schools Reviews. State accreditation is based on the Oregon Performance Accountability System (OPAS), that assesses school science
performance. Any school falling in the low or unacceptable category receives targeted assistance including alignment with standards, instructional
improvement and professional development.

No accreditation system.

The accreditation system is in revision. Schools must meet a battery of standards in the current accreditation system, but student academic
performance is not included. The new accreditation system will include student academic performance and will go into effect in 2001.

Although not considered an accreditation system, there is an accountability system in place. The state’s accountability system includes a variety

of on-site evaluations designed to provide feedback for improvement.

Background data provided by coordinators from participating jurisdictions.
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Exhibit 5.8
(Continued)

States', Districts’ and Consortia's Use of Accreditation to Support Implementation of the Curriculum

8th Grade Science

Use of Accreditation

Districts and Consortia

Academy School
Dist. #20, CO

Chicago Public
Schools, IL

Delaware Science
Coalition, DE

First in the World
Consort., IL

Fremont/Lincoln/
WestSide PS, NE

Guilford County, NC

Jersey City Public
Schools, NJ

Miami-Dade
County PS, FL

Michigan Invitational
Group, Ml

Montgomery
County, MD

Naperville Sch.
Dist. #203, IL

Project SMART
Consortium, OH

Rochester City Sch.
Dist., NY

SW Math/Sci.
Collaborative, PA

TIMSS 1999
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The state will be implementing an accreditation system beginning in Fall 2001 based primarily on the success and/or progress on the standards-

referenced state assessment (CSAP).

No accreditation system.

No accreditation system.

No accreditation system.

No accreditation system.

No accreditation system.

No accreditation system.

No accreditation system.

State-level accreditation is based in part on student performance on state assessments. The system is being revised to include successful achievement

as well as continuous improvement.

No accreditation system.

No accreditation system.

No accreditation system.

No accreditation system.

No accreditation system.

The Science Curriculum

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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What TIMSS 1999 Countries Have Assessments And Exams
in Science?

Assessments and exams that are aligned with the intended curriculum
provide a means for evaluating system- and student-level achievement.
System-wide assessments are designed primarily to inform policy makers
about matters such as national standards of achievement of the intended
curriculum objectives, strengths and weaknesses in the curriculum or how
it is being implemented, and whether educational achievement is
improving or deteriorating. The primary purpose of national public
examinations, while providing information of interest to national and
regional policy makers, is to provide information for making decisions
about individual students.

Exhibit 5.9 shows that almost two-thirds of the participating countries had
national assessments in science, with almost half of those assessing all
students and just over half sampling students. The number of grades
tested ranged from two in England and the Philippines to six in Korea.
Generally, the purpose of system-wide assessments was to provide feedback
to government policy makers and the public, although some countries
provided feedback to individual schools. For example, in England and
Hungary information about individual students was used for course place-
ment or guidance.

Using public examinations as a way to select students for university or
academic tracks in secondary school can be an important motivating
factor for student achievement (see Exhibit 5.10). Thirty-six countries
reported having public examinations or awards, at one or more grades,
that included testing achievement in science. Most countries held their
examinations in the final year of schooling for certification and selection
to higher education (often, university education). In about one-third of
the countries, public examinations were also used for selection or course
assignment (tracking) within secondary schools.



Countries’ System-Wide Assessments in Science
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Grades
System-Wide
Assessments’  Eptire Grade  Sample from
Level Grade Level
United States Yes 4,812
Australia 2 Yes 10 (1 state) 3,7,10 (1 state)
10 (1 state)
Belgium (Flemish) No
Bulgaria No
Canada 3 4,7,10 ages 13 and 16
(1 province) nationally
(most provinces)
Chile Yes 4,8,10
Chinese Taipei No
Cyprus No
Czech Republic No
England Yes 58
Finland 4,8,9
Hong Kong, SAR No
Hungary 4,6,8,10,12
Indonesia Yes various grades
Iran, Islamic Rep. No
Israel Yes 6
Italy Yes 6,8,10,13
Japan Yes 56,7,89
Jordan Yes 4,5,8,10
Korea, Rep. of Yes 4,5,6,7,8,10
Latvia (LSS) No
Lithuania No
Macedonia, Rep. of 5,6,7,8
Malaysia 6,9,11,13
Moldova No
Morocco Yes 6,9,10, 11,12
Netherlands Yes 10, 11,12 6
New Zealand Yes 3,7
Philippines Yes 6,10
Romania No
Russian Federation Yes various grades
Singapore Yes 6,10,12
Slovak Republic No
Slovenia No
South Africa No
Thailand No
Tunisia 4,6,9,13
Turkey Yes 58,11

Background data provided by National Research Coordinators.

T public examinations are also used for system-wide assessment purposes in these countries:

8th Grade Science

Purpose/Consequences

National and state-level feedback

System-level feedback

System- and school-level feedback

System- and school-level feedback, usually one grade level assessed each year

System-, school- and student-level feedback

System-level feedback

System-level, school-level, and individual-level feedback

System-level feedback, assessments given irregularly at different primary grades

System-level feedback

System-level feedback; first administered in 1999 with a grade 4 assessment instituted
in 2000.

System-level feedback

System-level feedback; monitoring reform impact; curricular revisions

System-level feedback

System-level feedback and research purposes (projects and curriculum development)

System- and school-level feedback; “good schools” publicized

System- and school-level feedback
System-level feedback
System-level feedback

System- and school-level feedback (the assessment was sample-based up until 1999)

Irregularly for research purposes

System- and school-level feedback; selection into courses, certification and entry
to university

System- and school-level feedback; may lead to redistribution of teachers in the regions;
assessments at grades 4 and 6 developed regionally

System- and school- level feedback

2 pustralia: System-wide assessments are administered in 3 of 8 states/territories.

Malaysia, Morocco, Netherlands, Philippines, Singapore, Tunisia, and Turkey.

3 Canada: System-wide assessments are administered in 5 of 10 provinces.

The Science Curriculum

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Countries’ Public Examinations in Science

United States '

Australia
Belgium (Flemish)
Bulgaria

Canada

Chile

Chinese Taipei
Cyprus

Czech Republic
England

Finland

Hong Kong, SAR

Hungary

Indonesia

Iran, Islamic Rep.

Israel
Italy

Japan

Jordan

Korea, Rep. of
Latvia (LSS)
Lithuania

Macedonia, Rep. of

Malaysia

Moldova

Morocco

Netherlands
New Zealand

Philippines
Romania

Russian Federation
Singapore

Slovak Republic
Slovenia

South Africa
Thailand

Tunisia

Turkey

~

Public Exams/
Awards

Yes

Yes

Yes

Background data provided by National Research Coordinators.

Grade(s)

varies

12

718,12
12 (2 provinces);
6,9,12 (1 province)
12

9,12
13
10,12

12

6,11,13

12
6,912

11,12

1or12

9,12

12
12
12
12
12

6,9,11,13

9,11/12

6,9,10,11,12

10,11,12
10,12

6,10
12
9,11
6,10, 12
12
12
12
12
6,913

8,11

8th Grade Science

Purpose/Consequences

Primarily feedback to system and schools; in 8 states grade promotion is dependent on results;
in 18 states graduation is dependent on results of grade 12 exams

Certification and selection for tertiary education

Candidates for profile schools (grade 7 or 8); certification and entrance to university—
not taken by all students (grade 12)

Certification (grade 12); feedback to system and schools

Entry to university

Certification (grade 9); certification and entry to university (grade 12)
Certification (science can be chosen as one of four subjects for leaving examination)

Certification (grade 10); certification and entry to university (grade 12); feedback to system
and schools

Certification and selection for tertiary education; in the matriculation exam, the General Studies
Test section includes questions related to physics, chemistry, and biology in addition to seven other
topic areas. Students can choose to take either the General Studies Test or the Mathematics Test

School placement (grade 6); certification and placement for 12th grade (grade 11); placement
in tertiary institutions (grade 13)

Certification and entry to university (science is not a compulsory subject)

Leaving exam, selection for junior secondary school (grade 6); selection for senior secondary
school (grade 9); leaving exam (grade 12); system-level feedback, in some cases school- and
classroom-level feedback

Certification (grade 11); entry to tertiary education (grade 12); in addition, provincial exams
are administered at grade 8

Matriculation certification for those choosing entry to specific areas in the university
Certification and entry to university

Entry to prefectural and municipal upper secondary schools (grade 9); entry to national,
prefectural and municipal universities (grade 12)

Certification and entry to tertiary education

College entrance exam for selection of students

Certification

Leaving examination

Certification and entry to university; the exam constitutes 40% of the required points for entry
to university with the remaining points based on university entry exams

Feedback to system and schools, achievement test (grade 6); entry to course tracks (grade 9);
certification and end of secondary (grade 11); certification and entry to university (grade 13)

Certification, selection for high school (grade 9); graduation (grade 11 or 12 depending
on school)

Remedial test for retention purposes (grade 6); certification, selection to secondary, and selection
to courses (grade 9); certification and entry to tertiary (grade 12); feedback to system

and schools
End-of-track

ions; exams rec

at grades 6 and 8

Certification, course selection (grade 10); entry to tertiary education (grade 12); feedback to
system and schools; informal between-school comparisons

Feedback to system and schools; entry to university set by each institution

Certification (science can be chosen as one of 7 subjects)

Certification (not state compulsory, may be administered at the regional or school level)
Feedback to system and schools; selection into courses; certification and entry to university
Certification (science can be chosen as one of four subjects for leaving exam)

Certification and entry to tertiary education

Certification and selection for tertiary education

Entry to university

Feedback to system and schools; regional exam for promotion (grade 6); selection for
schools/courses; promotion (grade 9)

Placement in specialized schools for some students (grade 8); entry to university (grade 11)

2 Canada: Public examinations are administered in 3 of 10 provinces.

T United States: As of 1997-1998, public examinations are administered in 36 of 50 states at grades

7-8 or 9-12.

The Science Curriculum
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What Benchmarking Jurisdictions Have Assessments in Science?

Across the United States, many states are conducting assessments based
on their own content standards and are assessing whether students in
their schools are meeting these standards for academic achievement.
Twenty-nine states have some type of criterion-referenced science assess-
ment aligned to state standards.®

While all Benchmarking states had developed or are developing state-level
assessments aligned with their state curriculum in mathematics,” only 7 of
the 14 states — Illinois, Maryland, Massachusetts, Michigan, Missouri,
Oregon, and Texas — had such statewide assessments in science at the
middle school grades (see Exhibits 5.11 and 5.12). Assessments of state
science standards were reported to be in development in Indiana,
Pennsylvania, and South Carolina, each of which developed science stan-
dards in 2000. Science assessments in Idaho were under discussion.
Connecticut and North Carolina had no statewide science assessments at
the middle school grades.

All the Benchmarking states except Pennsylvania have participated in
recent state science assessments as part of the National Assessment of
Educational Progress (NAEP). Eleven of the 19 states participated in both
1996 and 2000, and Idaho in 2000.

Although none of the Benchmarking states reported using student
performance on a science assessment as a requirement for high-school
graduation, Maryland and South Carolina reported developing assess-
ments including science that students must pass in order to graduate
from high school (see Exhibit 5.14). Benchmarking states reported a
range of other consequences of their science assessments for students,
apart from their use as a graduation requirement. For example,
Connecticut, Illinois, and Oregon reported that they affix a certificate or
seal to students’ diplomas to show that they have met the performance
goal on the state high school science assessment; Illinois and Oregon
reported a policy of using assessment results to assist in making promo-
tion decisions; and South Carolina planned to institute a promotion
policy in 2002. As an incentive, students meeting the standards in
Michigan and Missouri could receive state funds to support their
academic careers through scholarship money and funds for advanced
course work, respectively.

6 Orlofsky, G.F. and Olson, L. (2001), “The State of the States” in Quality Counts 2001, A Better Balance: Standards, Tests, and the Tools
to Succeed, Education Week, 20(17).

7 Mullis, 1.V.S., Martin, M.O., Gonzalez, E.J., O'Connor, K.M., Chrostowski, S.J., Gregory, K.D., Garden, R.A., and Smith, T.A. (2001),
Mathematics Benchmarking Report, TIMSS 1999 — Eighth Grade: Achievement for U.S. States and Districts in an International Context,
Chestnut Hill, MA: Boston College.



Benchmarking states also reported a range of consequences at the
district or school level. For example, Massachusetts reported that addi-
tional funding was made available to low-performing schools and
districts to support remediation. In Oregon and South Carolina,
districts were required to provide remediation to students with low
scores on the state assessments. States had the right to take over schools
or districts in Maryland and Massachusetts. While consequences of
assessments for schools or districts usually involved remediation activi-
ties or sanctions, Maryland also provided monetary rewards to schools
that showed improvement. In Massachusetts, schools receiving recogni-
tion were eligible for an Exemplary Schools Program.

As shown in Exhibit 5.14, 10 of the 14 Benchmarking districts and
consortia participated in the science assessments administered by their
state. Of these, the Michigan Invitational Group and Montgomery
County were in states that were revising their science assessments to
align more closely with their current standards. Ohio’s Project SMART
Consortium was in a state administering proficiency tests that were not
standards-based assessments. Miami-Dade, Rochester, and the
Southwest Pennsylvania Math and Science Collaborative were devel-
oping science assessments for 2003, 2001, and 2001, respectively. The
Fremont/Lincoln/Westside Public Schools and Guilford County
reported having no statewide science assessments at the eighth grade.

The Science Curriculum
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States’ Science Assessments

Connecticut

Idaho

lllinois

Indiana

Maryland

Massachusetts

Michigan

Missouri

North Carolina

Oregon

Pennsylvania

South Carolina

Texas Texas Assessment of Academic Skills (TAAS):
Grade 8
Background data provided by coordinators from participating jurisdictions. 2
1 Specifically developed to be aligned with the curriculum framework/content standards indicated in
Exhibit 5.3.
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State-Developed
Criterion-Referenced
Science Assessment’

Connecticut Academic Performance Test (CAPT):
In revision - Grade 10

In discussion

lllinois Goal Assessment Program (IGAP):
Grades 4, 7, 11 (1988-99)

Illinois Standard Achievement Test (ISAT):
Grades 4, 7 (2000)

Prairie State Achievement Examination (PSAE):
Grade 11 (2001)

In development for 2002

Maryland School Performance Assessment
Program (MSPAP): Designed to assess the
1990 Learning Outcomes - Grades 3, 5, 8

Massachusetts Comprehensive Assessment
System (MCAS): Grades 4, 8, 10

Michigan Educational Assessment Program (MEAP):

Grades 5, 8, 11

Missouri Assessment Program (MAP):
In revision - Grades 3, 7, 10

No state assessment for grades K-8;
End-of-course tests: physical science, biology,
chemistry, physics - Grades 9-12

Oregon Statewide Assessment System:
Grades 5, 8, 10; Grade 6 (Fall 2001).

In development - Grades 4, 7, 10

Palmetto Achievement Challenge Test (PACT):
In development Grades 3-8 (2002) and 10 (2004)

Other Science
Assessments

None

ITBS: Grades 3-8

TAP: Grades 9-11

None

None

None

None

None

MAP includes the Terra Nova

None

None

None

None

None

8th Grade Science

Participated in

NAEP
1996 2000
Yes Yes
No Yes
Yes? Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
No No
Yes Yes
Yes Yes

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Illinois participated in NAEP in 1996 but results were not reported due to low participation rates.



Status of State-Developed Science Assessments

ISC

Connecticut

Idaho

lllinois

Indiana

Maryland

Massachusetts

Michigan

Missouri

North Carolina

Oregon

Pennsylvania

South Carolina

Texas

8th Grade Science

Status of State-Developed Science Assessment

The Connecticut Academic Performance Test (CAPT), first administered in 1995, was developed to be aligned with the 1987 Common Core
of Learning. It is now being revised for 2000-01 based on Connecticut's 1998 K-12 Science Curriculum Framework.

The development of state-wide science assessments is in discussion.

Starting in 2000, the Illinois Standard Achievement Test (ISAT), administered at grades 4 and 7, replaced the Illinois Goal Assessment
Program (IGAP) which was administered from 1988-1999 at grades 4, 7, and 11. Beginning in 2001, the state will give new high school
tests, the Prairie State Achievement Examination (PSAE), based on the 1997 lllinois Learning Standards.

A state science assessment is in development for implementation in 2002. Currently, there is no mandatory state science assessment. Voluntary
state science assessments of high schools courses (Core 40 assessments) are available.

The Maryland School Performance Assessment Program (MSPAP) assesses students at grades 3, 5, and 8. Currently, the MSPAP is based on
the 1990 Learning Outcomes. By 2003, the MSPAP will be revised to assess the 2000 standards. The High School Assessment, in development,
is proposed as an end-of-course test which will be part of the graduation requirement. Unlike the Maryland Functional Assessment that is
currently required for high school graduation, the new High School Assessment will have a science component.

Massachusetts Comprehensive Assessment System (MCAS) was first administered in 1998 to grades 4, 8, and 10. Integrated science assessments
for grades 5 and 8 and discipline-specific assessments for secondary grades are in development and will be included from 2002. The Science
& Technology MCAS was developed to assess the 1996 Curriculum Frameworks which are currently in revision.

The Michigan Educational Assessment Program (MEAP) will introduce revised science tests at grades 5, 8, and 11 in 2002. Each of these tests
are based on the Michigan Curriculum Frameworks science standards.

The Missouri Assessment Program (MAP) has been developed for science in grades 3, 7, and 10. This assessment is currently in revision.

Each test includes multiple-choice, short constructed-response, and performance-event items. The test consist of three sessions. The first two
sessions include items designed to assess the Show-Me Standards (1996) which are directly related to the curriculum frameworks. Items that
match the Show-Me Standards from the norm-referenced Terra Nova are administered in the third session.

There are no state-level science assessments in grades K-8. The four end-of-course science assessments (physical science, biology, chemistry
and physics) are being revised in accordance with the new curriculum for the 2001-2002 administration.

The Oregon Statewide Assessment System includes a multiple-choice state test in science at grades 5, 8, and 10. Classroom work samples are
required as local assessment in science for grades 3-12. All assessments are based on the content standards and are revised annually.

Science assessments are in development with field testing scheduled for Spring 2001.

The Palmetto Achievement Challenge Test (PACT) is being developed to be aligned with the 2000 science standards. The grades 3-8 assessments
will be implemented in 2002 and the grade 10 exit-level assessment will be implemented in 2004. The PACT will replace the Basic Skills Assessment
Program (BSAP) given at grades 3, 6, and 8. Additionally, a biology end-of-course assessment will be implemented in 2004.

The Texas Assessment of Academic Skills (TAAS) was recently revised to more specifically assess the current standards for the 2000 administration.
TAAS is administered in science at grade 8 and the TAAS end-of-course biology exam is administered in high school. As a prerequisite to receiving
a high school diploma, students must demonstrate satisfactory performance on either the biology or the U.S. History end-of-course examination.
Beginning in 2003, science will be tested at grades 5, 10, and 11. Students will be required to pass the grade 11 examination for graduation.

Background data provided by coordinators from participating jurisdictions.
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States’ Use of Science Assessments with Consequences

TIMSS 1999
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Boston College

Connecticut

Mass

Idaho

lllinois

Indiana

Maryland

achusetts

Michigan

Missouri

Assessment

Connecticut Academic
Performance Test
(CAPT)

In discussion

llinois Standards
Achievement Tests
(ISAT)

Prairie State
Achievement
Examination (PSAE)

In development

Maryland School
Performance
Assessment Program
(MSPAP); High School
Assessment (HSA)

Massachusetts
Comprehensive
Assessment System
(MCAS)

Michigan Educational
Assessment Program
(MEAP)

Missouri Assessment
Program (MAP)

Background data provided by coordinators from participating jurisdictions.
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Graduation
Requirement

No

No

No

The HSA is being
developed as a
graduation requirement.

No

No

No

8th Grade Science

Other Consequences

STUDENT: Students meeting the state performance goal on the 10th grade CAPT assessment receive a
certificate of mastery. This certificate is affixed to students’ official transcripts. Students who do not meet
the state goal may retake the test in grades 11 and 12. Results are reported publicly (e.g., newspapers)
but there are no direct consequences.

STUDENT: Test results may be used, in conjunction with other data, to make decisions about students’
promotion/retention, summer school requirements, and remediation. Students receiving high scores on the
PSAE will receive honors designations.

DISTRICT/SCHOOL: Test results are considered at both the district and school levels as part of the state
accountability system.

STUDENT: There are no student-level consequences based on the MSPAP since each student is given only
a portion of the assessment.

DISTRICT/SCHOOL: The MSPAP is a school accountability assessment. Part of schools’ performance rating
is based on MSPAP assessment scores. Schools that improve significantly over a two-year period receive
monetary rewards. Schools are required to develop school improvement plans for areas in which standards
were not met. The State Board of Education has the right to reconstitute schools based on low MSPAP test
scores and lack of improvement. Thus far, three schools in Maryland have been reconstituted.

STUDENT: There are no student-level consequences.

DISTRICT/SCHOOL: Results are being used as a high-stakes accountability measure to evaluate performance
and improvement for schools and districts. Schools will be rated based on performance and progress.
Recognized schools may be eligible for an Exemplary Schools Program. Low performance and inadequate
progress may result in the removal of principals and/or state-takeover of districts. Targeted resources and
funding will be provided to low-performing schools and districts.

STUDENT: Students who meet the standards on the MEAP High School Tests are eligible for graduation
certificate endorsement and scholarship awards.

STUDENT: Students scoring at the lowest performance level must retake a shortened version of the exam
the following year. Students performing at proficient or above on the 10th grade test receive state funds
for college-level courses or Advanced Placement exams.

DISTRICT/SCHOOL: Test results will be a part of district-level accreditation.

A dash (-) indicates data are not available.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Exhibit 5.13 States’ Use of Science Assessments with Consequences | S C Benchmarking

(Continued) Boston College
8th Grade Science

Graduation
Assessment Requirement Other Consequences
North Carolina NC Testing Program No STUDENT: For biology, the student's score on the biology test must be included as 25% of student's
final grade for the course.
Oregon Oregon State-wide No STUDENT: Students who meet the performance standard on the state-level and local standards-
Assessment System based assessments receive Certificates of Initial Mastery in each area in which the standard is met.
Students who do not meet the 10th grade science performance standard have an opportunity to take
the test again. Low-performing students receive additional support and individual instruction to help
them meet the standards. These students can change schools if instruction at one school is not meeting
their needs. Districts may use the results of the tests to determine student promotion.
DISTRICT/SCHOOL: Test results are part of the accountability system. Districts must meet set goals for
the assessments to avoid possible sanctions. .
a
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Pennsylvania In development - - 2
@
v
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E
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South Carolina Palmetto Achievement Beginning in 2004, STUDENT: Promotion policy considers students performances on the state assessments as of 2002. z
Challenge Tests (PACT) students will have to pass <
a standards-based exam DISTRICT/SCHOOL: Schools will be rated based on student performance and improvement. Accreditation ,Q
to graduate. of schools will take into account student performance. Districts are required to provide remediation to 2
low-performing students. <
©
=
kel
©
Texas Texas Assessment of No STUDENT: No consequences. q%
Academic Skills z
(TAAS) DISTRICT/SCHOOL: No consequences. >
E
=
<
i
I
9]
o
=)
o
wv
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Districts’ and Consortia’s State and Local Science Assessments

8th Grade Science

Science Assessments

State Local
Acad_emy School Colorado State Assessment Program (CSAP) administered in science at In addition to the CSAP, students take ITBS (grade 7), and ITED
Dist. #20, CO grade 8. (grade 10). District-developed performance assessment units

Chicago Public
Schools, IL

Delaware Science
Coalition, DE

First in the World
Consort., IL

Fremont/Lincoln/
WestSide PS, NE

Guilford County, NC

Jersey City Public
Schools, NJ

Starting in 2000, the lllinois Standard Achievement Test (ISAT), administered
at grades 4 and 7, replaced the lllinois Goal Assessment Program (IGAP)
which was administered from 1988-1999 at grades 4, 7, and 11. Beginning
in 2001, the state will give new high school tests, the Prairie State

Achievement Examination (PSAE), based on the lllinois Learning Standards.

The Delaware Student Testing Program (DSTP) first administered in
science at grades 8 and 11 (Spring 2000) and at grades 4 and 6
(Fall 2000).

Starting in 2000, the Illinois Standard Achievement Test (ISAT),
administered at grades 4 and 7, replaced the lllinois Goal Assessment
Program (IGAP) which was administered from 1988-1999 at grades 4, 7,
and 11. Beginning in 2001, the state will give new high school tests,

the Prairie State Achievement Examination (PSAE), based on the Illinois
Learning Standards. Consortium schools receive a measure of
improvement based on the percentage of students in each

performance level.

There are no assessments at the state level. Assessing students is
local responsibility.

There are no state-level science assessments in grades K-8. The North
Carolina Testing Program includes high school end-of-course exams in
biology, physical science, chemistry, and physics. These end-of-course
exams are used to rate individual schools. State assistance teams may
be sent to low-performing schools.

Starting in May 1999, the New Jersey Elementary School Proficiency
Assessment (ESPA) was administered at grade 4. The ESPA contains
a science component. Similarly, beginning in March 1999, the NJ Grade
Eight Proficiency Assessment (GEPA) was administered at grade 8. This
test replaced the Early Warning Test which had been previously
administered to eighth graders. The science component of the GEPA
was administered for the first time in March 2000. Both the ESPA and
the GEPA are tests of excellence and measure student performance in
relation to the NJ Core Content Curriculum Standards in Science. The
High School Proficiency Assessment (HSPA) is presently in development
at the state level and will be used beginning in the spring 2001 for
first time juniors (Class of 2002) as the mandated test for graduation.
Presently, the High School Proficiency Test (HSPT) has been administered
statewide since the early 1990s as the mandated test for high school
graduation. The HSPT does not contain a science component.

Background data provided by coordinators from participating jurisdictions.

178

Chapter

are optional.

Chicago Academic Standards Exam was developed to assess the
district framework and is being piloted 1999-2000. Students are
assessed in science in grades 9 and 10 with end-of-course exams
(Biology, Physics, Chemistry, Earth and Space Science, Environmental
Science). Chicago uses the norm-referenced TAP (9-11). Also, ACT's
PLAN nationally-normed tests are administered at grade 11.

There are no district-wide assessments based on the standards.
Some districts administer the SAT-9 or the Terra Nova. The Delaware
Science Coalition has developed some curriculum-based summative
performance-based assessments complete with rubrics, anchor
papers and instructions for administering in Grades 1-5. Middle
School Assessments are planned. There are also plans to develop
annual assessments and formative assessments based on

the curriculum.

The consortium administered TIMSS in 1996 and is developing
assessments for districts’ use. There are no assessments at this
time but will begin review of the curriculum against Project
2061 Benchmarks (2000-2001). Consortium districts administer
the Terra Nova CTBS Battery which includes science. School-
improvement goals/plans include professional development and
instructional initiatives based on students’ performance on the
CTBS Battery.

Districts administer the ITBS.

Assessments were created by the state and given as a local option
in grades 3, 5, 6, 7, and 8 through 1998-99. They were continued
in grades 5 and 7 in 1999-2000. There are no plans for K-8 science
assessments after 1999-2000.

In addition to the state assessments, at the elementary level,
the district has developed district-wide midterms in science in
grades 3-8.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Exhibit 5.14

. Districts” and Consortia’s State and Local Science Assessments
(Continued)

Miami-Dade County PS, FL

Michigan Invitational
Group, Ml

Montgomery
County, MD

Naperville Sch.
Dist. #203, IL

Project SMART
Consortium, OH

Collaborative, PA

N
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0

D

@

=

v

=

=
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Rochester City Sch. The state science test for grade 4 has been in place since 1989.The state  There are district-wide mid-terms and final exams for courses not 3
Dist., NY science test for grade 8 starts in Spring 2001. The class entering grade ending in a Regents exam for grades 6 through 12. Q
9in 2001 will be the first class required to pass Regents exams (with a I
grade of 65% or higher) in all subject areas, including science. Beginning 3
in June 2001, New York will assess students using new state-developed e
final exams for biology and earth science. Chemistry and physics will g
follow in later years. Exams are based on new state standards. New York =
is currently phasing out high school competency exams; instead, students £
will be required to pass at least one Regents exam. New York State has =
developed a school accountability system that will be phased in by 2003. =
School districts must provide academic intervention services to students 2
who score below the state designated performance level on state %
assessments and/or students at risk of not achieving the state £
learning standards. £
e

£

SW Math/Sci. The science assessment is in development with field testing scheduled for ~ Each of the 118 districts has its own assessment system in addition <
w

G

&)

o)

3

8th Grade Science

Science Assessments

State

The state criterion-referenced science assessment is in development
(2003 administration).

The Michigan Educational Assessment Program (MEAP) will introduce
revised science tests at grades 5, 8, and 11 in 2002. Each of these tests
are based on the Michigan Curriculum Frameworks science standards.

The Maryland School Performance Assessment Program (MSPAP) assesses
students at grades 3, 5, and 8. Currently, the MSPAP is based on the 1990
Learning Outcomes. By 2003, the MSPAP will be revised to assess the
2000 standards. The High School Assessment is in development. It is
proposed as an end-of-course test which will be part of the

graduation requirement.

Starting in 2000, the lllinois Standard Achievement Test (ISAT), administered
at grades 4 and 7, replaced the lllinois Goal Assessment Program (IGAP)
which was administered from 1988-1999 at grades 4, 7, and 11. Beginning
in 2001, the state will give new high school tests, the Prairie State
Achievement Examination (PSAE), based on the lllinois Learning Standards.
Schools could be placed on academic warning based on state test results.
State NAEP is also administered at the 4th grade.

Proficiency assessments in science are administered at grades 4, 6, 9, and
12. As of 2000/01, students must pass the 9th grade assessment to
graduate. A high school graduation exam is in development and will be
required for the Class of 2005.

Spring 2001.

Local

The SAT-9 Science test is administered to students in grades 5, 7,
and 9. The EXPLORE, which has mathematics and science
assessments, is administered to all grade 8 students. District-level
curriculum-based science assessments will be developed and
implemented by 2001-02.

A variety of tests are used by local districts.

No formal local-level assessments for elementary or middle school
in science. There are county-wide high school exams required for
each high school science course.

There are force choice and performance local science assessments
at grades 2, 5, 6, 7, and 8. The science assessments are currently
under revision.

Districts have their own assessments in addition to state assessments.

District assessments are given at grades 1-3, 5, and 7 to assess
student progress. These are both standardized and
district-developed assessments.

to the state assessments. Forty of the districts have worked together
to develop classroom-based assessment tools for the STC modules
at the elementary level.

The Science Curriculum
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How Do Education Systems Deal with Individual Differences?

The challenge of maximizing opportunity to learn for students with
widely differing abilities and interests is met differently in different educa-
tion systems. Exhibit 5.15 summarizes questionnaire and interview data
on how selected comparison countries, as well as states, districts, and
consortia, organized their curricula to deal with this issue.

Some participants indicated using more than one method of dealing with
individual differences among students, and in these cases the category
describing the main method was reported. In the United States, and in
Canada, Chinese Taipei, the Czech Republic, Hong Kong, and the
Russian Federation among the comparison countries, the same
curriculum was intended for all students, but it was recommended that
teachers adapt the level and scope of their teaching to the abilities and
interests of their students. In the Czech Republic and England, the
science curriculum was taught at different levels to different groups, two
in the Czech Republic and nine in England — so many because in
England the levels are defined in terms of progressively more complex
performance to be demonstrated. Another approach to differentiated
provision was followed in Belgium (Flemish), the Netherlands, and
Singapore, which assign different curricula to students of different levels
of ability and interest. Three of the comparison countries, Italy, Japan,
and Korea, reported that their official science curricula did not address
the issue of differentiating instruction for eighth-grade students with
different abilities or interests.

All of the Benchmarking states and most of the districts and consortia
generally resembled the United States in that they provided the same
curriculum for all, but expected teachers to adapt the level and scope of
their teaching to their students’ needs. The First in the World
Consortium, Miami-Dade, and Montgomery County provided the same
curriculum to all, but at different levels for different groups — three levels
in First in the World and two levels in each of the other two.

Schools’ reports on how they organize to accommodate students with
different abilities or interests are shown in Exhibit R2.1 in the reference
section. Substantial percentages of students in many countries were in
schools that offered remedial science (59 percent, on average internation-
ally) and enrichment science (50 percent). While high-performing
Singapore and Chinese Taipei reported that g7 and 78 percent of their
students, respectively, were in schools that offered remedial science, all
Benchmarking jurisdictions reported that less than go percent of their
students were in such schools. Six Benchmarking jurisdictions reported
higher percentages of students in schools that offer enrichment science
than internationally, with Miami-Dade and Rochester reporting that 100
percent of their students were in such schools.
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Differentiation of Curriculum for Students with Different Abilities or Interests

8th Grade Science

Approaches to Addressing Students with
Different Abilities or Interests at Grade 8

Same Curriculum
with Different Levels
for Different Groups

HZZZZ
WS S o© ©

= K3
o 3

No
No

No

No

No
No
No

Different Curricula
for Different Groups

No
No
No
No
No
No
No
No
No
No
No
No
No

TIMSS 1999

| S C Benchmarking

Boston College

Number of
Curriculum Levels

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

3 England: While there is one "programme of study” for grades 6-8, the document identifies nine per-
formance-levels describing the types and range of performance that pupils working at a particular
level should demonstrate.

Curriculum
Addresses
Differentiation  same Curriculum for
All Students, and
Teachers Adapt to
Students’ Needs
Countries
United States ' Yes
Belgium (Flemish) Yes No
Canada Yes
Chinese Taipei Yes
Czech Republic * Yes
England > Yes No
Hong Kong, SAR Yes
Italy No
Japan No
Korea, Rep. of No
Netherlands Yes
Russian Federation Yes _
Singapore Yes
States
Connecticut Yes _
oo o
llinois Yes _
Indiana Yes _
Maryland Yes
Massachusetts Yes
Michigan Yes Yes
Missouri Yes Yes
North Carolina Yes Yes
Oregon Yes
Pennsylvania * - -
South Carolina Yes
Districts and Consortia
Academy School Dist. #20, CO Yes Yes
Chicago Public Schools, IL Yes
Delaware Science Coalition, DE Yes
First in the World Consort., IL Yes
Fremont/Lincoln/WestSide PS, NE Yes
Guilford County, NC Yes Yes
Jersey City Public Schools, NJ Yes
Miami-Dade County PS, FL Yes No
Michigan Invitational Group, Ml Yes
Montgomery County, MD Yes No
Naperville Sch. Dist. #203, IL Yes
Project SMART Consortium, OH Yes
Rochester City Sch. Dist., NY Yes Yes
SW Math/Sci. Collaborative, PA * - -
Background data provided by coordinators from participating jurisdictions.
1 United States: Most state standards are designed for all students.
2 Czech Republic: There is the same curriculum with different levels for different groups in physics and 4

chemistry (2 levels); there is one curriculum for all students, and teachers adapt to students’ needs,

in life science and earth science.

A dash (=) indicates data are not available.
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Due to the variation across the state/collaborative, a representative response cannot be provided for
these questions.
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What Are the Major Characteristics of the Intended Curriculum?

Exhibit 5.16 indicates the relative emphasis given to various aspects of
science instruction in the intended curriculum. Knowing basic science
facts and understanding science concepts received major emphasis in the
curriculum of most participating countries, and at least moderate
emphasis was placed on application of science concepts in almost all
national curricula. In addition to these three areas, the United States
reported placing major emphasis on using laboratory equipment,
performing experiments, and designing and conducting scientific experi-
ments, as did top-performing Singapore, Korea, and Japan. The Czech
Republic’s intended curriculum had minor or no emphasis on any aspect
of practical work.

The Benchmarking jurisdictions were similar to the United States overall
in the curricular areas that they reported placing major emphasis on. All
Benchmarking jurisdictions reported placing major emphasis on under-
standing science concepts and on applying science concepts, and all
jurisdictions except Pennsylvania and the Fremont/Lincoln/Westside
Public Schools on designing and conducting scientific experiments.
There were also areas of different emphasis. Although the pattern varied
quite a lot, relatively less emphasis was reported by Benchmarking states
on knowing basic science facts (particularly in Massachusetts and
Michigan), on using laboratory equipment, and on performing experi-
ments, and relatively more emphasis on assessment. The Benchmarking
districts and consortia resembled the United States overall rather more
closely, although again there was relatively more emphasis on assessment,
as well as on communicating scientific procedures and explanations,
reported in almost all of these jurisdictions.

It is possible that in some entities some of the approaches and processes
reported as being given minor or no emphasis in the intended
curriculum may receive more emphasis in the implemented curriculum.
Conversely, it is also possible that some of the approaches and processes
reported as being given major or moderate emphasis in the intended
curriculum may receive less emphasis in the implemented curriculum.
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Emphasis on Approaches and Processes

Countries

United States
Belgium (Flemish) 1
Canada 2

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation
Singapore

States

Connecticut
Idaho

lllinois

Indiana
Maryland
Massachusetts
Michigan
Missouri

North Carolina
Oregon
Pennsylvania
South Carolina
Texas

Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC
Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA 3

Knowing Basic Science Facts

000000DOCGOOOOOO 00 - 000000O0COCG O Understanding Science Concepts

Applying Science Concepts to Solve
Problems and Develop Explanations

Background data provided by coordinators from participating jurisdictions.

1 Belgium (Flemish) and Russian Federation: The single codes are derived from a combination of codes

for individual sciences.

Q@ 0900 0 - e o 0 @ Using Laboratory Equipment

Performing Experiments

Designing and Conducting Scientific

Investigations

2 Canada: Results shown are for the majority of provinces.

Procedures and Explanations in

Communicating Scientific
Written and Oral Form

Integration of Science with

Mathematics

Science, Technology and Society

Cross-Disciplinary Approach
(Integration of the Sciences
and Other School Subjects)

8th Grade Science

Thematic Approach

Multicultural Approach

Q00 00 000 ¢ ¢ ¢ o Assessing Student Learning

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

3" SW Math/Sci. Collaborative: Covering a workforce region of 118 autonomous districts, the

The Science Curriculum

Collaborative cannot provide a representative response for these questions.

TIMSS 1999
Benchmarking

Boston College

Major
Emphasis

Moderate
Emphasis

Minor/No

Emphasis

ot
Available
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What Science Content Do Teachers Emphasize at the
Eighth Grade?

Teachers from the Benchmarking jurisdictions and the countries where
eighth-grade science was taught as a general or integrated course were
asked what subject matter they emphasized most in their classes
(general science, earth science, biology, etc.). Their responses, shown
in Exhibit 5.17, reveal that on average across all the TIMSS 1999
single-science countries, more than half the eighth-grade students

(58 percent) were in classes where the emphasis was on general or inte-
grated science. Next most common was biology with 14 percent, and
physical science (physics and chemistry combined) with 11 percent.

In the United States, 41 percent of students were in classes empha-
sizing general science, 28 percent earth science, and 21 percent
physical science. Just five percent of U.S. students were in science
classes emphasizing biology, three percent chemistry, and two percent
physics. The United States was unusual in its emphasis on earth
science. Among the 21 single-science countries in TiMss, only Canada,
Italy, and the U.S. had more than 10 percent of their students in classes
emphasizing earth science. It was more common for single-science
countries to place emphasis on physical science.

There was considerable variation across the Benchmarking jurisdictions
in the reported subject matter emphasis in science classes. Among
states, the percentage of students in classes emphasizing general
science ranged from four percent in Idaho to 72 percent in North
Carolina. The only Benchmarking states besides Idaho with percent-
ages lower than the U.S. average were Connecticut, Missouri, Oregon,
Pennsylvania, and Texas. Earth science received least emphasis in
Michigan (nine percent of students) and greatest in Texas

(52 percent). Benchmarking states with more than one-fifth of the
students in classes emphasizing earth science, in addition to Texas,
were Connecticut, Idaho, Missouri, Oregon, Pennsylvania, and South
Carolina. Physical science received least emphasis in Texas and North
Carolina (five and six percent, respectively), and most in Idaho

(50 percent). Eight of the states had more than one-fifth of their
students in classes emphasizing physical science.

Among the districts and consortia, the greatest emphasis on general
science was reported in Chicago, the Fremont/Lincoln/Westside Public
Schools, Guilford County, Miami-Dade, and Naperville, all of which had
two-thirds or more of their students in classes emphasizing general
science. In contrast, the First in the World Consortium, Jersey City, the
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Project smART Consortium, and Rochester each had less than one-quarter
of their students in such classes. There was less variation among districts
and consortia in the emphasis given earth science. While 68 percent of
the students in the Delaware Science Coalition were in classes empha-
sizing earth science, nine of the districts and consortia had less than 10
percent of their students in such classes, and seven of them had one
percent or less. There was substantial variation among districts and
consortia in the emphasis given physical science. The Academy School
District, Jersey City and Rochester each had more than half their students
in classes emphasizing physical science, while Chicago, the Delaware
Science Coalition, the Fremont/Lincoln/Westside Public Schools,
Guilford County, the Michigan Invitational Group, and Naperville had
less than one-fifth of the students in such classes.



TIMSS 1999
Subject Matter Emphasized Most in General/Integrated Science Class | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students Whose Teachers Report the Subject Matter
Emphasized Most in Their Grade 8 Science Class

General/ l;':iyesriccael
In;e_grated Earth Science Biology Physics Chemistry (chemistry/ Other
cience physics)
Countries
United States  r 41 (4.7) 28 (4.8) 5 (1.5) 2 (0.8) 1.0) 21 3.1) 1(0.4)
Canada r 55 (3.5) 14 (2.3) 6 (1.7) 1(0.7) 1 (0.6) 19 (2.7) 3(1.2)
England - -— -- -- -— -- -—
Hong Kong, SAR 92 (2.6) 0 (0.0) 3 (1.5) 0 (0.0) 1(0.0) 4(1.9) 0 (0.0)
Italy 0 (0.0) 20 3.2) 49 (3.9) 13 (2.6) 3(1.2) 1 (2.6) 3(1.4)
Japan 64 (4.6) 1(1.0) 7 (2.4) 6 (2.1) 1 2.7 6 (2.1) 5 (1.9
Korea, Rep. of 49 (4.0) 2 (1.0) 10 (2.0) 5 (1.6) 5(1.7) 6 (3.2) 4 (1.6)
Singapore 69 (4.1) 0 (0.0) 5 (2.0) 4(1.8) 7(2.3) 1 (2.5 4 (1.6)
States
Connecticut s 30 (7.8) 22 (6.2) 5 (4.1) 4 (2.4) 5 (2.4) 32 (7.7) 3 (2.1)
Idaho r 4 (2.8) 32 (6.6) 8 (4.6) 3(1.2) 0 (0.0) 0 (7.3) 3.7
lllinois 46 (7.1) 14 (4.7) 8 (3.4) 0 (0.0) 6 (2.0) 4 (6.7) 1 (0.6)
Indiana r 52 (8.1) 16 (4.8) 3 (1.5) 0 (0.0) 3(22) 3 (8.0) 4 (1.7)
Maryland s 41 (6.9 18 (4.7) 1(1.4) 0 (0.0) 5(23) 2 (6.7) 2 (2.0)
Massachusetts 42 (5.9) 17 (5.3) 0 (0.1) 0 (0.0) 0 (0.0) 1 (7.0 1 (0.0)
Michigan r 54 (5.7) 9 (3.9) 3 (2.5) 2 (2.1) 0 (0.3) 32 (5.0) 0 (0.4)
Missouri  r 38 (7.2) 37 (7.2) 6 (3.8) 0 (0.0) 0 (0.1) 6 (4.6) 2(0.2)
North Carolina 72 (5.7) 10 (3.4) 1(1.3) 1(0.1) 8 (4.0) 6 (2.7) 2 (0.1)
Oregon r 36 (6.2) 41 (7.7) 5 (2.6) 0 (0.0) 4 (2.7) 12 (5.1) 2 (1.0)
Pennsylvania  r 16 (3.2) 40 (5.5) 6 (2.5) 0 (0.0) 2 (0.9) 35 (6.1) 1(0.9) o
South Carolina 41 (6.6) 48 (7.1) 0 (0.0) 0 (0.0) 0 (0.0) 1(4.0) 1(03) %
Texas s 40 (5.6) 52 (6.7) 1(0.7) 0 (0.0) 1(1.0 5(3.2) 0 (0.0) §
Districts and Consortia ;
Academy School Dist. #20, CO 28 (0.4) 0 (0.0) 0 (0.0) 15 (0.4) 0 (0.0) 7 (0.6) 0 (0.0) ﬁ
Chicago Public Schools, IL 1 66 (8.5) 6 (4.0) 7 (4.7) 0 (0.0) 0 (0.0) 9 (8.1) 3(0.3) g
Delaware Science Coalition, DE  r 31 (4.1) 68 (4.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.0 Z
First in the World Consort., IL 20 (9.3) 0 (0.0) 15 (1.5) 0 (0.0) 7 (1.0 7 (8.1) 1 4.7) g
Fremont/Lincoln/WestSide PS, NE 87 (3.9) 0 (0.3) 1(0.1) 4(2.6) 0 (0.0) 8 (2.9 1(0.5) A
Guilford County, NC 86 (4.5) 8 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 6 (3.9) 0 (0.0 -rgu
Jersey City Public Schools, NJ  r 0 (0.0) 0 (0.0) 8 (4.1) 14 (1.4) 0 (0.0) 8 (4.1) 9 (0.9) %
Miami-Dade County PS, FL s 70 (5.9) 1(0.8) 1(0.5) 0 (0.0) 6 (3.5) 0 (6.2) 3(2.7) é
Michigan Invitational Group, MI 47 (4.3) 32 (3.3) 4 (0.2) 0 (0.0) 3(0.7) 14 (2.6) 0 (0.0) g
Montgomery County, MD X X X X X X X X X X X X X X ?gU
Naperville Sch. Dist. #203, IL 68 (3.4) 0 (0.0) 0 (0.0) 13 (0.7) 0 (0.0) 18 (3.5 0 (0.0) IS
Project SMART Consortium, OH  r 22 (4.2) 33 (3.3) 11 (3.0) 0 (0.0) 7 (3.1) 2 (3.4) 4 (1.7) g
Rochester City Sch. Dist., NY 17 (5.3) 0 (0.0) 22 (6.2) 0 (0.0) 0 (0.0) 1 (6.5) 0 (0.0) E
SW Math/Sci. Collaborative, PA 31 (7.8) 18 (6.6) 10 (5.8) 2 (2.1) 7 (3.8) 31 (5.9) 0 (0.0) g
. )
(Al Genera Scence Countied 58 (03 504 14 (05) 6 04 404 " 08 203 3
Background data provided by teachers. A dash (-) indicates data are not available.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher

response data available for 50-69% of students. An “x" indicates teacher response data available

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, for <50% of students.

some totals may appear inconsistent.
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What Science Topics Are Included in the Intended Curriculum?

In the course of their meetings on planning and implementation of TIMSS
1999, the National Research Coordinators developed a list of science
topics that they agreed covered most of the content in the intended
science curriculum in their respective countries. These topics, presented
in Exhibit 5.18, built on the topics covered in the TIMSS 1995 science test
and included in the teacher questionnaire. They represent all topics likely
to have been included in the curricula of the §8 participating countries
up to and including eighth grade. From the following choices, the coordi-
nators from the participating entities indicated the percentages of
students in their own countries or jurisdictions expected to have been
taught each topic up to and including eighth grade:

e All or almost all students (at least go percent)

e About half of the students

¢ Only the more able students (top track — about 25 percent)
¢ Only the most advanced students (10 percent or less).

Exhibit 5.19 summarizes the data according to the percentage of topics
intended to be taught to all or almost all students (at least go percent) in
each entity, across the entire list of topics and for each content area.
Information on specific topics in the intended curricula for each content
area is presented in Exhibits R2.2 through R2.7 in the reference section
of this report.

Internationally on average, curricular guidelines up to and including
eighth grade called for nearly all students to have been taught about two-
thirds of the topics overall. There was, however, marked variation between
countries and between content areas in intended curricular coverage. The
greatest percentages of topics intended to be taught to go percent or
more of the students were in biology (%777 percent, on average across coun-
tries), earth science (72 percent), and environmental and resource issues
(69 percent). Next came physics (64 percent) and scientific inquiry and
the nature of science (6o percent), with chemistry having the lowest
percentage (52 percent). In six of the comparison countries, it was
intended that all or nearly all students be taught all of the earth science
topics. All environmental and resource issues topics were intended to be
taught to practically all students in seven comparison countries, while in
Hong Kong, Japan, and Korea, none of these topics were in the intended
curriculum for most students.
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In the United States overall, 86 percent of the science topics — compared
with the international average of 64 percent — were intended to be taught
to go percent or more of the students. This relatively high level of
coverage resulted from the inclusion of 100 percent of the topics in each
of the content areas except chemistry.

Benchmarking participants generally resembled the United States in topic
coverage in the intended curriculum, although there were differences,
particularly among the districts and consortia. Earth science, biology, envi-
ronmental and resource issues, and scientific inquiry and the nature of
science were included in the curriculum for almost all students in almost
all Benchmarking jurisdictions, but the coverage of physics and particularly
chemistry was more variable. Among states the percentage of physics topics
intended for almost all students ranged from 60 percent in Idaho and
Oregon to 100 percent in Illinois, Massachusetts, and North Carolina, and
among districts and consortia from 5o percent in the Delaware Science
Coalition to 100 percent in the First in the World Consortium, Guilford
County, Jersey City, and Montgomery County. The percentage of chemistry
topics ranged from just eight percent in Oregon to 100 percent in Texas,
and from zero in the Michigan Invitational Group to 100 percent in First
in the World, Jersey City, and Montgomery County.

It should be noted that some countries reported having different
curricula or different levels of curriculum for different groups of students,
as detailed in Exhibit 5.15. Not surprisingly, then, these countries often
reported that about half, only the more able (25 percent), or the top 10
percent of students were expected to have been taught substantial
percentages of the topics. Surprisingly, the Benchmarking jurisdictions
that reported having different levels of curriculum for different groups,
First in the World, Miami-Dade, and Montgomery County, indicated that
at least go percent of the topics in each content area were intended to be
taught to go percent or more of the students. It should also be noted that
if content within a topic area required different responses, coordinators
from participating entities chose the response that best represented the
entire topic area and noted the discrepancy (see Exhibits A.8 and A.g in
the appendix for details).

The Science Curriculum
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ST JIMEN Science Topics Included in the TIMSS Questionnaires

Chapter

8th Grade Science

Earth Science

B Earth's physical features (layers, landforms, bodies of water, rocks, soil)
B Earth's atmosphere (layers, composition, temperature, pressure)
B Earth processes and history (weather and climate, physical cycles, plate tectonics, fossils)
B Earth in the solar system and the universe (interactions between Earth, sun, and moon;
relationship to planets and stars)
Biology
B Human body - structure and function of organs and systems
B Human bodily processes (metabolism, respiration, digestion)
B Human nutrition, health, and disease
W Biology of plant and animal life (diversity, structure, life processes, life cycles)
Photosynthesis
B Interactions of living things (biomes and ecosystems, interdependence)
B Reproduction, genetics, evolution, and speciation
Physics
B Physical properties and physical changes of matter (weight, mass, states of matter, boiling, freezing)
B Subatomic particles (protons, electrons, neutrons)
B Energy types, sources, and conversions (chemical, kinetic, electric, light energy; work and efficiency)
B Heat and temperature

Gas laws (relationship between temperature/pressure/volume)

Wave phenomena, sound, and vibration

Light (reflection, refraction, light and color)

Electricity and magnetism (circuits, conductivity, magnets)

Forces and motion (types of forces, balanced/unbalanced forces, fluid behavior, speed, acceleration)
Buoyancy

B Topics included in the curriculum and teacher questionnaires (intended and implemented curriculum).

Topics also included in the curriculum questionnaire (intended curriculum).

TIMSS 1999

| ( Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



ibi TIMSS 1999
Eé?:tlitnigd% Science Topics Included in the TIMSS Questionnaires | S C Benchmarking
Boston College

Chemistry

M Classification of matter (elements, compounds, solutions, mixtures)
M Structure of matter (atoms, ions, molecules, crystals)
Formation of solutions (solvents, solutes, soluble/insoluble substances)
Acids, bases, and salts
B Chemical reactivity and transformations (definition of chemical change, oxidation, combustion)
B Energy and chemical change (exothermic and endothermic reactions, reaction rates)
Chemical bonding and compound formation (ionic, covalent)
Chemical equations
Atomic structure
Atomic number and atomic mass
Periodic table
Valency

Environmental and Resource Issues

B Pollution (acid rain, global warming, ozone layer, water pollution)
W Conservation of natural resources (land, water, forests, energy resources)
B Food supply and production, population, and environmental effects of natural and man-made events

Scientific Inquiry and the Nature of Science

Scientific method (formulating hypotheses, making observations, drawing conclusions, generalizing)
Experimental design (experimental control, materials, and procedures)

Scientific measurements (reliability, replication, experimental error, accuracy, scales)

Using scientific apparatus and conducting routine experimental operations

Gathering, organizing, and representing data (units, tables, charts, graphs)

Describing and interpreting data

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

B Topics included in the curriculum and teacher questionnaires (intended and implemented curriculum).

Topics also included in the curriculum questionnaire (intended curriculum).
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Science Topics in the Intended Curriculum for At Least 90% of Students, Up to

and Including Eighth Grade

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania '
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA *

International Avg.
(All Countries)

Overall

86
38
43
69
79
7
50
67
62
60
24
7
79

86
74
95
79
n
76
n
62
93
52

76
98

64
60
100
74
95
100
95
62
100
95
79
67

Earth Science

100

75
25
100
75
25
75
100
100

100
100

100
100
100

75
100
100
100
100
100

75

100
100

100
100
100
100
100
100
100
100
100
100
100
100

72

Background data provided by coordinators from participating jurisdictions according to the official
curriculum. Coordinators indicated the percentage of students who should have been taught each
of the topics listed in Exhibit 5.18. The response categories were: all or almost all of the students
(at least 90%); about half of the students; only the more able students (top track — about 25%);
only the most advanced students (10% or less); not included in curriculum through grade 8.

(See Reference Exhibits R2.2-R2.7 for detail by topic.)
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8th Grade Science

Percentage of Topics Intended to Be Taught to

All or Almost All (at least 90%) Students

Environmental
and Resource

Biology Physics Chemistry
100 100 50
n 40 0
86 20 17
86 80 58
86 90 83
n 80 42
100 60 42
100 70 25
57 70 50
Al 70 50
43 20 0
29 70 100
100 70 58
100 80 67
100 60 42
100 100 83
100 80 50
100 80 17
57 100 42
100 70 25
57 80 25
100 100 75
n 60 8
n 90 50
100 90 100
100 60 42
86 50 17
100 100 100
100 80 33
100 100 83
100 100 100
100 90 92
100 70 0
100 100 100
100 90 92
100 80 42
n 80 42
71 64 52

Issues

100
67
100
67
33
100

100

100
100
100

100
100
100
100
100
100
100
100
100

33

100
100

67

67
100
100
100
100
100
100
100
100
100

33

69

TIMSS 1999

| ( Benchmarking

Boston College

Scientific
Inquiry and
the Nature
of Science

100
83
67
83
50

100
33
83
83
50
33
33
83

100
100
100
100
100
100
100

67
100
100

83
100

50
100
100

83
100
100
100

83
100
100
100

83

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

60

1" Due to the variation across the state/collaborative, a representative response cannot be provided for

these questions.

2 Academy School Dist. #20: As a district that has site-based curriculum development, the district

cannot provide a representative response for these questions.

A dash (=) indicates data are not available.



Have Students Been Taught the Topics Tested by TIMSS?

In interpreting the achievement results, it is important to consider how
extensively the topics tested are taught in the participating entities. As
shown in Exhibits 5.20 through 5.25, the six major science content
areas assessed in TIMSS 19gg were represented by g1 topic areas. For
each area, teachers indicated whether their students had been taught
the topics before this year (i.e., the eighth grade), one to five periods
this year, more than five periods this year; whether the topics had not
yet been taught; or whether the teacher did not know. Exhibits 5.20
through 5.25 show the percentages of students in each entity reported
to have been taught each topic before or during the year of testing.

According to their teachers, more than two-thirds of students on
average across all TIMSS 1999 countries had been taught the topics in
earth science, as shown in Exhibit 5.20. The international average for
each topic exceeded 70 percent of students. Nearly all students in the
Czech Republic were taught each of the earth science topics, while less
than half the students in Belgium (Flemish), Hong Kong, and Japan
were taught two or more of the four topics in this content area.
Teachers in the United States overall as well as in the Benchmarking
jurisdictions reported greater percentages than did teachers interna-
tionally, with more than 8o percent of students in most jurisdictions
being taught each topic. The major exceptions were Idaho, where
about half the students were taught the earth science topics, and
Rochester, where one-third or less of the students had been taught
these topics. In contrast, all students in Jersey City and Naperville were
taught three or more of the topics.

Exhibit R2.8 in the reference section indicates that many students in the
U.S. as a whole and in the Benchmarking jurisdictions had instruction
in the earth science topics both before and during the eighth grade.
While g1 percent of students on average across countries had not yet
been taught half or more of these topics, only 11 percent of the students
in the United States overall had not been taught them. Thirty-two
percent of U.S. students were taught more than half the earth science
topics before the eighth grade and not again during the eighth grade,
and a further 46 percent were taught more than half these topics during
the eighth grade. Although many students in most Benchmarking juris-
dictions were taught the earth science topics before and during the
eighth grade, the percentage of students who had not yet been taught
them ranged from three percent in South Carolina to 50 percent in
Idaho among states, and from zero in Jersey City and Naperville to 87
percent in Rochester among districts and consortia.
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With the exception of “reproduction, genetics, evolution, and speciation”
(61 percent of students), instructional coverage was high for the biology
topics presented in Exhibit 5.21. At least 77 percent of students, on
average internationally, were taught each of the other six topics. Teachers
in Belgium (Flemish), England, Italy, the Netherlands, as well as the
United States reported that 8o percent or more of their students were
taught all of the biology topics. Like the United States overall, the
Benchmarking participants reported percentages above the international
average for almost all of the topics, although there was some variation.
More than go percent of the students in Massachusetts, Oregon, the
Academy School District, the First in the World Consortium, and Jersey
City were taught each of the biology topics, while less than 8o percent of
the students in the Michigan Invitational Group were taught five of the six
topics in this content area.

As indicated by Exhibit Re.g in the reference section, biology topics
received considerable emphasis before the eighth grade in the United
States, more than in any of the comparison countries except Italy, and in
the Benchmarking jurisdictions. Fifty-five percent of U.S. students
received instruction in more than half the biology topics before the
eighth grade only, compared with 16 percent on average across countries.
In contrast, 44 percent of students internationally were taught more than
half these topics during the eighth grade, compared with 26 percent in
the U.S., and 21 percent of students internationally had not yet been
taught half or more of the topics, compared with only 10 percent in the
U.S. With some exceptions, results for the Benchmarking jurisdictions
generally were similar to those of the United States.

Of the physics topics (see Exhibit 5.22), “physical properties and the phys-
ical changes of matter” had the greatest coverage internationally, with g1
percent of students, on average, having been taught this topic. “Energy
types, sources, and conversions” and “subatomic particles” received less
emphasis, with 75 and 71 percent of students, respectively, having been
taught them. “Light,” “electricity and magnetism,” and “forces and
motion” also had lower percentages of students, between 65 and

68 percent, compared with other physics topics. Least emphasis was given
to “wave phenomena, sound, and vibration,” with an international average
of 52 percent. All students in the Netherlands were taught each of the
physics topics. The United States overall and the Benchmarking jurisdic-
tions reported percentages of students taught the physics topics that were
generally greater than the international averages.



However, as indicated by Exhibit R2.10 in the reference section, physics
topics received very little emphasis before the eighth grade in the United
States and in the Benchmarking jurisdictions. This was true internation-
ally as well. Only 12 percent of the students in the U.S., and nine percent
on average across countries, were taught more than half the physics topics
before the eighth grade and not again during the eighth grade. Fifty-eight
percent of U.S. students, compared with 44 percent internationally, were
taught more than half these topics during the eighth grade. More than
half the topics were taught before or during the eighth grade to three-
fourths or more of the students in Michigan, South Carolina, Texas, the
Academy School District, Jersey City, and Miami-Dade. However, half or
more of the topics had not yet been taught to one-third or more of the
students in Connecticut, Idaho, Pennsylvania, and Rochester.

Instructional coverage was high for three of the four chemistry topics,
“classification of matter” (go percent of students taught), “structure of
matter” (84 percent), and “chemical reactivity and transformations”

(76 percent), but less for “energy and chemical change,” which just

58 percent of students, internationally on average, had been taught (see
Exhibit 5.24). As with physics, nearly all students (99 percent) in the
Netherlands were taught each of the chemistry topics. The United States
as a whole and the Benchmarking participants had similar or even higher
percentages of students taught these topics than internationally. Highest
percentages across all topics were reported in Naperville and the First in
the World Consortium.

Exhibit R2.11 in the reference section shows that, like physics, topics in
chemistry received very little emphasis before the eighth grade interna-
tionally, in the United States, and in the Benchmarking jurisdictions. Only
13 percent of the students on average across countries, and 10 percent in
the U.S., had been taught the chemistry topics before the eighth grade
only. Sixty-three percent of U.S. students, compared with 54 percent of
students internationally, were taught more than half these topics during
the eighth grade. Results for the Benchmarking jurisdictions generally
resembled those of the United States.

Most students in most countries, with the notable exception of Japan
among the comparison countries, were taught the topics in environ-
mental and resource issues (see Exhibit 5.24), especially those dealing
with “pollution” and “conservation of natural resources.” Four-fifths or
more of the students in the United States had been taught each of the
topics in this content area, which was above the international average in
each case. Among Benchmarking entities the lowest percentages were in
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Idaho, Chicago, and Rochester, where two-thirds of the students or less
were taught these topics. Ninety-five percent or more of the students in
the Academy School District and the First in the World Consortium
were taught all three topics in this content area.

As may be seen in Exhibit R2.12 in the reference section, topics in
environmental and resource issues received considerable emphasis
before the eighth grade in the United States and in most
Benchmarking jurisdictions, more than in most of the comparison
countries. More than half the students were taught more than half the
topics in this content area before the eighth grade only in Connecticut,
Massachusetts, the Academy School District, the First in the World
Consortium, and the Michigan Invitational Group. However, 43
percent or more of the students in Idaho, Chicago, and Rochester had
not yet been taught half or more of these topics.

Instructional coverage of the six scientific inquiry and the nature of
science topics was high in most countries, with between 75 and

88 percent of students, on average internationally, having been taught
these topics (see Exhibit 5.25). Coverage was particularly high in the
United States overall and in all of the Benchmarking jurisdictions. In
20 Benchmarking jurisdictions, ninety percent or more of the students
were taught all six topics. Teachers in all jurisdictions and comparison
countries except Belgium (Flemish) reported that each topic had been
taught to more than 6o percent of their students.

Exhibit R2.14 reveals that while relatively little emphasis was placed
on scientific inquiry and the nature of science topics before the
eighth grade, considerable attention was paid to them during that
year. Ninety-two percent of students in the United States, and two-
thirds of the students internationally, were taught more than half
these topics during the eighth grade. Benchmarking participants
reported percentages similar to those of the U.S., as go percent or
more of the students in all Benchmarking entities except Missouri,
North Carolina, and Pennsylvania were taught more than half the
topics during the eighth grade.
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Percentages of Students Taught Earth Science Topics*

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by teachers.

* Taught before or during this school year.

1" Chinese Taipei: Data for grade 9 earth science teachers not available.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

Earth’s physical
features (layers,
landforms,
bodies of water,
rocks, soil)

r
S

r
S

X X
100 (0.0
84 (1.8
22 (3.5
79 (5.0

77 (0.6)

8th Grade Science

Earth in the

Earth’s Earth processes solar system
atmosphere and history and the universe
(layers, (weather and (interactions
composition, climate, physical  between earth,
temperature, cycles, plate sun, and moon;
pressure) tectonics, fossils)  relationship to
planets and stars)
r 84 (2.7) r 92 (2.0) r 84 (2.3)
r 45 (4.3) r 64 (5.2) r 16 (3.4)
S 83 (2.1) S 86 (2.3) S 80 (3.1)
98 (1.2) 97 (1.7) 98 (1.2)
S 64 (3.9) s 71 (3.5) S 90 (3.6)
r 61 (5.0) S 17 (4.0 S 15 (3.8)
95 (1.5) 81 (3.2) 70 (3.6)
74 (3.7) 39 (4.1) 99 (0.7)
98 (1.2) 95 (1.5) 52 (4.0
91 (2.7) 92 (4.1) r 82 (4.8)
X X X X X X
S 83 (5.9) s 81 (5.7) S 85 (5.8)
S 50 (7.3) S 52 (7.2) S 48 (6.6)
r 83 (7.0) r 81 (6.9) r 75 (7.3)
r 92 (3.7) r 89 (3.8) r 91 (4.0)
S 81 (5.1) S 82 (4.1) S 79 (6.4)
r 80 (4.5) r 84 (4.6) r 79 (4.5)
r 86 (4.9) r 93 (3.0 r 88 (4.1)
r 95 (1.6) r 93 (3.8) r 77 (4.4)
91 (2.2) r 90 (3.0) 88 (3.6)
83 (4.6) 90 (4.0) 85 (5.0)
r 80 (4.8) r 83 (4.0) r 75 (4.4)
r 91 (3.6) 98 (1.0) 90 (3.6)
r 89 (3.8) r 93 (3.6) r 85 (4.2)
90 (0.2) 90 (0.2) 90 (0.2)
r 94 (4.2) r 82 (4.9) r 80 (7.9)
S 83 (4.6) S 84 (5.4) S 83 (4.8)
86 (7.8) 100 (0.0) 82 (7.5)
r 96 (2.5) r 97 (2.4) 68 (6.6)
96 (2.5) 92 (2.7) 88 (3.6)
r 100 (0.0) r 100 (0.0) s 100 (0.0)
S 93 (5.1) s 97 (2.6) S 82 (6.6)
r 94 (1.8) r 90 (1.4) r 9 (1.5)
X X X X X X
90 (2.9) 100 (0.0) 100 (0.0)
r 81 (3.7) r 94 (0.9) r 85 (3.3)
S 25 (4.0) s 22 (3.5) S 35 (5.9)
79 (4.9) 80 (6.4) r 72 (1.4)
73 (0.6) 71 (0.6) 71 (0.6)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

TIMSS 1999

| ( Benchmarking

Boston College

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

some totals may appear inconsistent.

A dash (-) indicates data are not available.

An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available

for <50% of students.
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Percentages of Students Taught Biology Topics*

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by teachers.

* Taught before or during this school year.

r

Human body -
structure and
function of
organs and
systems

100 (0.0)
75 (12.5)
81 (6.9)

5 (1.

7)
6 (1.4)
4 (2.8)
3 (4.2)
98 (0.8)
6 (2.8)
X
6 (4.2)
7 (3.5)
6 (3.0)
76 (8.4)

84 (0.5)

1 Chinese Taipei: Data for grade 7 biology teachers not available.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

198 Chapter

r

r

r

r

Human bodily
processes
(metabolism,
respiration,
digestion)

100 (0.0)

75 (12.5)

82 (6.3

95 (1.7)
X X

4 (2.9)

1 (4.3)

94 (4.0)

4 (3.5)

X X

100( 0)

4 (3.8)

0 (3.4)

74 (1.0)

83 (0.5

Biology of
plant and animal
life (diversity,
structure, life
processes,

Human
nutrition, health,
and disease

life cycles)
r 91 (2.2) r 92 (1.9)
100 (0.0) r 91 (2.6)
S 54 (3.8) S 70 (3.2)
98 (1.1) 9 (2.1)
S 95 (2.5) S 91 (3.2)
r 30 (4.7) r 69 (4.6)
97 (0.9) 100 (0.0)
82 (3.3) 86 (3.0)
87 (2.8) 76 (3.7)
r 100 (0.0) r 100 (0.0)
97 (1.8) r 86 (3.8)
S 97 (1.2) S 93 (2.8)
S 80 (7.0) S 87 (4.4)
r 88 (3.6) r 95 (2.5)
r 94 (2.7) r 93 (3.1)
S 97 (1.9) S 96 (2.5)
S 97 (2.2) r 96 (1.9)
r 86 (4.5) r 98 (1.2)
r 83 (5.6) r 89 (4.4)
r 91 (3.6) r 90 (3.0)
r 93 (3.4) r 93 (3.2)
r 86 (3.2) r 91 (3.3)
r 96 (2.2) r 89 (4.3)
r 91 (3.5) r 94 (3.0)
100 (0.0) r 100 (0.0)
r 86 (8.3) r 89 (7.7)
S 86 (5.7) S 89 (5.3)
100 (0.0) 96 (1.5)
S 96 (3.2) r 87 (0.8)
r94 (2.9 9% (2.7)
r 92 (4.0) r 98 (0.2)
S 86 (5.0) S 9 (2.9)
r 79 (4.0) r 73 (2.4)
X X X X
r 100 (0.0) 100 (0.0)
r 97 (1.5) r 94 (2.9)
r 88 (3.9) r 90 (3.4)
r 82 (7.3) 82 (5.0
9 (0.6) 87 (0.5)

8th Grade Science

r

Interactions of
living things
(biomes,
ecosystems, and
interdependence)

90 (2.0)
85 (3.7)
77 (2.7)
73 (4.4)
84 (4.2)
57 (4.9)
89 (2.4)
15 (3.2)
57 (4.3)
100 (0.0)

69 (4.4)

96 (2.6)
83 (5.6)
91 (3.3)
93 (2.9
89 (4.3)
92 (1.8)
97 (1.4)
89 (4.1)
84 (3.9
94 (3.4)
90 (3.6)
90 (3.6)
95 (2.8)

100 (0.0)
79 (8.0)
85 (6.3)
96 (1.5)
90 (3.3)
79 (4.5)
96 (0.4)
1 (5.5)
85 (3.5
X X
100 (0.0)
87 (3.9
81 (4.9
85 (3.8)

7 (0.6)

TIMSS 1999

| ( Benchmarking

Boston College

Reproduction,
genetics,
evolution, and
speciation

100 (0.0)
77 (10.6)
86 (6.0)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

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

some totals may appear inconsistent.

A dash (-) indicates data are not available.

An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
response data available for 50-69% of students. An “x” indicates teacher response data available

for <50% of students.



TIMSS 1999
Percentages of Students Taught Physics Topics* | S C Benchmarking

Boston College
8th Grade Science

Physical Energy types, Forces and
progerties and bt sources,.and motion (types
physical changes 5 conversions Wave of forces,
of matter (":;:g;ﬁ’:' . (chemical, . Heat and phenomena, Light Electricitx and balanced/
(weight, mass, Ao kl[\etlc, electric, temperature so_und,_and magnetism unbalance_d
states t_:f_ matter, neutronsi light energy; vibration forc_es, fluid
boiling, work and behavior, speed,
freezing) efficiency) acceleration)
Countries
United States r 93 (1.7) r 86 (2.6) r 76 (3.4) r 82 (30 r 65(38 r 6733 r 7032 75 (3.4)
Belgium (Flemish) s 58 (5.3) S 8 (2.9) s 35 (4.7) s 54 (5.4) S 52.1) s 31 (4.0 s 38 (4.3) 33 (4.5)
Canada r 97 (1.3) s 44 (3.4) r 82 (2.6) ro 91 (2.1) s 35(38 s 50 (4.0 s 48 (3.3) 56 (3.1)
Chinese Taipei 98 (1.0) 98 (1.0) 47 (4.3) 93 (2.3) 79 (3.1) 89 (2.6) 20 (3.2) 29 (3.5)
Czech Republic 96 (2.1) 96 (2.0) 94 (2.4) 98 (1.3) 10 (3.1) 81 (4.1) 71 (4.8) 100 (0.2)
England s 97 (14) s 66 (4.1) s 96 (1.7) s 92(8 s 8 (36 s 98(1.1) s 97 (1.8 98 (1.1)
Hong Kong, SAR  r 87 (3.4) r 34 (49 87 (3.4) 84 (3.2) r 58 (46 r 50(5.2) 83 (3.5) 41 (4.9)
Italy 98 (1.2) 89 (2.6) 77 (3.1) 95 (1.5) 44 (4.0) 38 (4.0) 55 (3.9) 85 (2.9)
Japan 100 (0.0) 43 (4.1) 15 (3.5) 99 (0.9) 99 (1.3) 99 (1.3) 90 (2.6) 20 (3.1)
Korea, Rep. of 95 (1.9) 66 (4.1) 63 (4.3) 85 (3.1) 33 (3.9) 41 (4.0) 9 (1.7) 87 (2.6)
Netherlands 100 (0.0) r 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0)
Russian Federation -- - - - -- -- -- -
Singapore 9 (1.8) s 80 (4.5 97 (1.6) 99 (0.9) 85 (3.4) 99 (0.8) 92 (2.6) 82 (4.2)
States
Connecticut s 92 (4.2) s 79 (7.4) s 74 (6.2) s 87 (5.3) s 58(77) s 67 (7.6) s 68 (7.6) 65 (7.5)
Idaho s 87 (6.4 s 87 (6.6) s 67 (6.6) s 69(71) s 56(79 s 53(73) s 46 (7.6) 65 (7.1)
lllinois 91 (2.4) 89 (4.7) r 79 (6.7) r 7069 s 50(6.2) r 54(6.9) r 70 (5.8) 87 (4.9)
Indiana r 97 (1.7) r 94 (3.0 r 77 (7.8) r 7880 s 56(9.1) r 62(92) r 69 (9.0 91 (3.6)
Maryland s 98 (14) s 88 (3.3) s 85 (4.0) s 79(53) s 6947 s 71(6) s 80 (56) 89 (4.4)
Massachusetts r 97 (2.0) r 91 (3.8) r 78 (5.6) r 82 (5.7) s 58 (7.5) r 62 (7.6) r 70 (7.1) 81 (5.5)
Michigan r 97 (2.6) r 91 (4.1) r 95 (2.8) r 94 (3.1) r 79 (5.1) r 77 (5.2) r 74 (5.5) 87 (4.7)
Missouri  r 97 (1.6) r 94 (3.3) r 81 (5.6 r 85 (5.5) r 69 (1) r 70 (6.7) r 78 (4.9) 83 (4.4) )
North Carolina  r 97 (3.2) 97 (3.1) r 82 (6.1) r 88 (5.5) r 77 (68 r 76 (6.7) 73 (6.1) 78 (6.4) §
Oregon 98 (1.3) 96 (2.7) r 81 (5.1) r 86 (4.9) r 57(59) r 6360 r 74 (6.2) 80 (5.9) §
Pennsylvania  r 85 (34) r 8 (39 r 7404 r 73064 s 49@81) s 56 (78 s 67 (6.6) 61 (5.9 9
South Carolina 97 (1.8) 98 (1.1) r 87 (3.4) r 93 (2.7) r 79 (46) r 82 (4.6) r 85 (4.5) 76 (6.0) g
Texas r 96 (2.4) r 98 (1.3) s 82 (4.8) s 87 (5.5) s 78 (71) s 77 (5.5 s 77 (4.8) 79 (5.5) E
Districts and Consortia 3
Academy School Dist. #20, CO 100 (0.0) 86 (0.2) 100 (0.0) 91 (0.1) 41 (0.4) 38 (0.4) r 47 (0.4) 69 (0.4) é
Chicago Public Schools, IL  r 86 (7.3) r 86 (7.3) r 87 (7.4) r 83 (8.5) r 66 (10.8) r 69 (10.4) r 73 (10.0) 84 (8.1) §
Delaware Science Coalition,DE s 99 (04) s 91 (48) s 77(73) s 94(32) s 55(72 s 89(50 s 68(6.7) 83 (2.6) g
First in the World Consort., IL 100 (0.0) 98 (2.2) 94 (1.9) 86 (7.8) 69 (3.1) 69 (3.1) 92 (0.8) 87 (15 8
Fremont/Lincoln/WestSide PS, NE r 99 (0.6) r 100 (0.3) r 73 (3.2) r 78 (8.1) s 65 (10.1) r 61 (6.0 r 86 (3.7) 91 (1.4) %
Guilford County, NC ~ r 97 (1.1) 95 (2.3) ro94(22) r 9722 s 8 (49 r 95(3.6) 95 (2.3) 87 (4.6) §
Jersey City Public Schools, NJ  r 98 (0.3) r93(0.7) r 100 (0.0) r 100 (0.0) s 48 (5.00 r 55 (4.5) r 69 (4.2) 100 (0.0) =
Miami-Dade County PS,FL s 99 (1.2) s 96 (2.5 s 92 (2.6) s 90 (4.0 s 7664 s 67(9 s 78 (6.7) 82 (4.3) %
Michigan Invitational Group, Ml r 97 (0.4) r 96 (0.4) r 79 (1.6) r 8 (34 r 6924 r 56(66) r 80(26) 89 (1.9) E
Montgomery County, MD X X X X X X X X X X X X X X X X .T;
Naperville Sch. Dist. #203, IL 100 (0.0) 100 (0.0) 100 (0.0) 89 (0.4) 36 (4.3) 19 (3.5 44 (3.3) 90 (2.9) E
Project SMART Consortium, OH  r 95 (2.6) r 82 (3.7 r 93 (1.5 r 84 (2.3) r 7535 r 78 (3.1) r 76 (3.0) 81 (2.8) =
Rochester City Sch. Dist, NY  r 86 (4.7) r 100 (0.4) r 83 (5.4) r 60 (4.8) r 22 (3.8) r 28 (5.6) r 57 (6.8) 74 (7.4) Q
SW Math/Sci. Collaborative, PA 96 (2.6) 93 (3.0) r 79 (7.3) 80 (6.9) r 44 (87 r 53 (6.9 r 62 (6.3) 72 (9.0) §
'“te(';'\‘ﬁ‘tc'g:i'tﬁ‘ég)' 91 (0.4) 71 (0.6) 75 (0.5) 83 (0.5) 52 (0.6) 68 (0.6) 67 (0.6) 65 (0.6)
Background data provided by teachers. A dash (-) indicates data are not available.
* Taught before or during this school year. An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

response data available for 50-69% of students. An “x" indicates teacher response data available

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). for <50% of students

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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Percentages of Students Taught Chemistry Topics*

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by teachers.

* Taught before or during this school year.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

r

8th Grade Science

Chemical
Classification Structure of reactivity Engrgy and
of matter tter and ) chemical cl_'lange
(elements, (at:r:s e transf_o_rrpatlons (exothermic a_md
compounds, 4 4 (definition of endothermic
solutions, ez e, chemical change, reactions,
mixtures) crystals) oxidation, reaction rates)
combustion)
88 (2.2) r 88 (2.6) r 76 (3.4) r 66 (3.9)
13 (2.9) s 8 (2.6) S 8 (3.0 s 4 (1.9
80 (2.3) s 63 (3.1) s 54 (4.2) s 36 (3.6)
100 (0.0) 97 (1.4) 100 (0.0) 84 (2.9)
100 (0.0) 100 (0.0) 92 (3.0) 53 (5.3)
98 (1.7) S 84 (4.1) S 94 (2.1) S 73 (4.7)
90 (2.7) r 66 (4.6) r 57 (5.0) r 71 (4.8)
95 (1.8) 91 (2.0) 78 (3.6) 58 (4.0)
99 (1.2) 75 (3.6) 9% (1.7) 46 (4.2)
99 (0.8) 97 (1.4) 91 (2.3) 51 (3.8)
99 (1.0) r 99 (0.9) r 99 (0.9) r 99 (0.8)
98 (1.3) 93 (2.5) r 89 (2.9) X X
80 (6.4) s 81 (6.2) S 70 (7.6) s 67 (6.8)
85 (6.7) s 85 (6.7) S 73 (6.9) s 64 (7.5)
90 (4.2) r 91 (3.9) r 78 (5.2) r 71 (4.6)
91 (4.2) r 88 (4.7) r 84 (5.1) r 71 (6.6)
92 (3.4) r 91 (3.2) s 85 (4.5) s 73 (4.7)
94 (2.7) r 86 (3.4) r 76 (5.4) r 61 (6.8)
90 (5.1) r 89 (5.2) r 78 (6.3) r 78 (6.5)
92 (3.0 r 87 (4.8) r 69 (7.0) r 56 (7.6)
87 (4.6) 91 (4.1) 84 (5.0) r 73 (5.3)
95 (2.5) 92 (3.3) r 88 (3.6) r 81 (4.6)
91 (3.3) r 91 (3.3) S 69 (6.2) r 58 (7.0)
97 (1.5 96 (1.7) r 83 (4.4) r 70 (5.2)
92 (3.0) r 93 (3.3) S 81 (5.3) s 72 (6.0)
86 (0.2) 6 (0.2) 86 (0.2) 86 (0.2)
81 (9.3) r 9 (9.7) r 76 (9.4) r 66 (11.4)
X X S 7 (2.7) X X X X
100 (0.0) 100 (0.0) 93 (0.7) 1 (1.8)
86 (8.3) r 94 (2.8) S 61 (7.8) s 6 (7.1)
94 (2.8) 9% (2.8) 79 (4.7) 3 (5.1)
98 (0.2) r 7 (0.3) r 75 (2.5) s 7 (4.1)
97 (1.0) S (1.7) S 93 (2.8) s 95 (3.0)
95 (0.7) r (0.7) r 83 (2.5) r 3 (4.2)
X X X X X X X
100 (0.0) 100 (0.0) 100 (0.0) 9 (3.6)
82 (3.5 r 6 (3.5) r 75 (4.2) r 8 (4.5)
100 (0.4) r 100 (0.4) r 72 (6.1) r 8 (6.6)
94 (3.5) 2 (3.8) r 65 (7.0) r 64 (5.5)
90 (0.3) (0.4) 76 (0.6) 58 (0.7)

A dash (-) indicates data are not available.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

TIMSS 1999

| ( Benchmarking

Boston College

An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher

for <50% of students.

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

some totals may appear inconsistent.
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Percentages of Students Taught Environmental and Resource Issues Topics*

Co

untries

United States
Belgium (Flemish)
Canada

Chinese Taipei
Czech Republic
England

Hong Kong, SAR
Italy

Japan

Korea, Rep. of
Netherlands
Russian Federation
Singapore

States

Connecticut
Idaho

lllinois

Indiana
Maryland
Massachusetts
Michigan
Missouri

North Carolina
Oregon
Pennsylvania
South Carolina
Texas

Districts and Consortia

Background data provided by teachers.

* Taught before or during this school

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

year.

Pollution (acid rain,
global warming,
ozone layer,
water pollution)

100 (0.0)
65 (11.2)
79 (6.0)
95 (2.5
81 (6.5
66 (4.1
100 (0.0
82 (6.7
80 (4.0
X X
100 (0.0
89 (2.1
46 (4.5
85 (6.8

)
)
)
)
)
)

)
)
)
)

78 (0.6)

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

Conservation of
natural resources
(land, water forests,
energy sources)

r 79 (2.5)
r 82 (3.7)
s 90 (2.2)
r 48 (4.4)
92 (2.5)

S 71 (5.1)
r 54 (5.3)
80 (2.8)

7 (2.4)

58 (4.5)

98 (1.0)

r 86 (3.5)
S 87 (5.5
s 64 (6.6)
r 81 (4.7)
s 82 (5.1)
S 82 (4.8)
r 88 (3.2)
r 84 (4.8)
r 91 (3.0
r 78 (5.8)
r 84 (5.3)
r 74 (6.3)
r 94 (2.1)
r 88 (3.2)
s 100 (0.0)
r 53 (12.5)
S 66 (5.2)
100 (0.0)

s 76 (6.2)
r 90 (2.7)
r 98 (0.2)
s 83 (7.0)
s 84 (3.9)

X X

89 (3.9)

r 90 (1.7)
s 33 (6.3)
r 93 (4.3)
76 (0.6)

A dash (-) indicates data are not available.

8th Grade Science

Food supply
and production,
population, and
environmental effects
of natural and
man-made events

S 81 (2.9)
r 63 (4.3)
S 83 (2.9)
r 4 (47)
82 (4.1)
S 71 (4.6)
r 30 (4.7)
70 (3.4)
7 (2.4)
49 (4.4)
r 98 (1.1)
S 64 (5.0)
X X
S 55 (8.3)
r 88 (3.6)
S 76 (5.5)
S 82 (5.4)
S 87 (3.9)
S 90 (4.2)
r 90 (3.6)
r 77 (5.2)
r 84 (5.9)
r 75 (6.1)
r 90 (3.4)
S 85 (4.7)
S 100 (0.0)
r 63 (11.7)
s 56 (5.6)
100 (0.0)
r 73 (5.4)
r 74 (4.5)
r 90 (0.9)
S 81 (6.6)
r 83 (3.5
X X
r 77 (3.4)
r 91 (1.6)
S 36 (7.1)
S 87 (5.4)
66 (0.7)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

TIMSS 1999

| ( Benchmarking

Boston College

An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available

for <50% of students.
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Percentages of Students Taught Scientific Inquiry and the Nature of

Science Topics*

Countries

United States
Belgium (Flemish)
Canada

Chinese Taipei
Czech Republic
England

Hong Kong, SAR
Italy

Japan

Korea, Rep. of
Netherlands
Russian Federation
Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas

Districts and Consortia
Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC
Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by teachers.

* Taught before or during this school year.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

Scientific method
(formulating
hypotheses,

making
observations,

drawing
conclusions,
generalizing)

r 99 (0.6)
r 86 (3.8)
r 99 (0.5
85 (3.2)
ro 79 (4.4)
s 9 (1.6)
85 (3.4)
100 (0.0)
90 (2.6)
93 (2.1)
92 (3.7)
94 (2.2)
s 99 (0.8)
s 99 (0.6)
98 (2.1)
100 (0.0)
r 100 (0.1)
r 100 (0.2)
r 100 (0.5)
r 99 (0.8)
96 (3.2)
100 (0.0)
100 (0.0)
99 (0.4)
r 100 (0.2)
100 (0.0)
r 100 (0.0)
s 100 (0.0)
99 (0.8)
r 100 (0.0)
r 99 (0.0
r 100 (0.0)
s 100 (0.0)
r 100 (0.0)
X X
100 (0.0)
r 100 (0.0)
r 100 (0.0)
100 (0.0)
88 (0.5

8th Grade Science

Expg;isrir;enntal meigis::at_ri\;i:nts Using scientific
(experimental (reliability, conducting
control, e;(eeel:'?rar:elz?:t‘él routine
materials, and errgr, accuracy, experimental
procedures) scales) operations
r 97 (1.2) r 89 (2.5) r 95 (1.4)
r 46 (4.6) r 64 (4.6) r 66 (4.9)
r 97 (1.7) S 84 (2.8) r 99 (0.8)
71 (4.0 83 (3.3) 90 (2.7)
r 73 (4.9) r 81 (4.4) r 80 (4.8)
S 95 (1.9) S 92 (2.2) S 98 (0.9)
68 (4.5) 63 (4.8) 88 (3.1)
94 (1.8) 84 (3.1) 84 (3.2)
9% (1.8) 77 (3.4) 99 (1.0)
89 (2.6) 84 (3.1) 99 (0.7)
9 (3.0) 99 (0.7) 100 (0.0)
r 93 (2.6) r 91 (3.0) 97 (1.7)
s 100 (0.0) S 89 (5.8) s 100 (0.0)
S 9 (2.3) S 94 (3.2) S 97 (1.6)
r 98 (1.0) r 92 (1.8) 94 (3.4)
r 97 (1.5) r 96 (2.6) r 100 (0.0)
r 100 (0.1) r 98 (1.4) r 98 (1.4)
r 97 (1.7) r 94 (2.6) r 99 (0.6)
r 99 (0.5) r 94 (3.3) r 94 (3.8)
r 97 (2.7) r 88 (4.2) r 93 (3.7)
91 (3.7) r 88 (4.3) r 93 (3.3)
97 (1.9) 93 (2.9) 100 (0.4)
97 (1.9) r 91 (2.0) r 94 (1.5)
r 98 (1.4) r 93 (2.5) 97 (1.9)
r 97 (2.5) r 96 (2.8) r 100 (0.3)
100 (0.0) 100 (0.0) 100 (0.0)
r 94 (5.7) r 89 (7.9) r 94 (5.7)
s 100 (0.0) S 91 (4.4) S 98 (0.4)
99 (0.8) 99 (0.8) 99 (0.8)
r 99 (0.6) r 94 (5.9) r 98 (0.6)
r 94 (0.9) r 94 (0.9) r 97 (2.7)
r 100 (0.0) r 80 (4.1) r 96 (0.4)
S 99 (0.7) s 100 (0.2) S 99 (0.7)
r 98 (0.1) r 97 (0.1) r 100 (0.0)
X X X X X X
100 (0.0) 100 (0.0) 100 (0.0)
r 95 (2.6) r 99 (0.1) r 98 (2.2)
r 100 (0.0) r 72 (5.0 s 100 (0.0)
95 (4.3) r 92 (6.1) 99 (0.9)
84 (0.6) 75 (0.7) 87 (0.5)

A dash (-) indicates data are not available.

Gathering,
apparatus and organizing, and
representing
data (units,
tables, charts,

graphs)

TIMSS 1999

| ( Benchmarking

Boston College

Describing and
interpreting

ata

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher

for <50% of students.

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

some totals may appear inconsistent.
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What Can Be Learned About the Science Curriculum?

In contrast to the United States, most countries around the world have
well-established, centrally-mandated national curricula. Recently,
however, states and districts in the U.S. have been making great strides
in establishing content standards and curriculum frameworks to guide
curriculum implementation in schools. Furthermore, many education
systems in the U.S. have begun to assess whether the intended
curriculum in science is being attained or learned by their students.
Thoroughly examining the Benchmarking jurisdictions’ results in an
international context can provide insights into what students are
expected to learn in science, what is taught in classrooms, and what
policies and practices provide the best match between the intended
and the implemented curriculum to improve student achievement.
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Chapter 6 presents information about science teachers

and instruction. Teachers’ reports are given on their
educational background, teaching preparation, and
instructional practices. Information is also provided
about how teachers spend their time related to
teaching tasks, the materials used in instruction, the
activities students do in class, the use of computers in
science lessons, the role of homework, and the

reliance on different types of assessment.






Teachers of science design and manage the learning environments that
provide students with the opportunity needed to learn science. They
structure the content and pace of lessons, introducing new material,
selecting various instructional activities, and monitoring students’ devel-
oping understanding of the concepts studied. Teachers may help
students use technology and tools to investigate scientific ideas, analyze
students’ work for misconceptions, and promote positive attitudes
towards science. They may also assign homework and conduct formal
and informal assessments to evaluate achievement. To collect informa-
tion about science instruction, TIMSS administered a questionnaire to
teachers asking them about some of these issues.

Because the sampling for the teacher questionnaires was based on partic-
ipating students, teachers’ responses do not necessarily represent all
eighth-grade science teachers in each participating entity. Rather, they
represent teachers of the representative samples of students assessed. It
is important to note that when information from the teacher question-
naire is reported, the student is always the unit of analysis. That is, the
data shown are the percentages of students whose teachers reported on
various characteristics or instructional strategies. Using the student as
the unit of analysis makes it possible to describe the science instruction
received by representative samples of students. Although this perspec-
tive may differ from that obtained by simply collecting information
from teachers, it is consistent with the TimMss goals of examining the
educational contexts and performance of students.

The teachers who completed the questionnaires were the science
teachers of the students who took the TiMSs 199gg test. The general
sampling procedure was to sample a mathematics class from each
participating school, administer the test to those students, and ask both
their mathematics and science teachers to complete a background
questionnaire. Thus, the information about instruction is tied directly
to the students tested and the specific science classes in which they
were taught. In countries where students had separate teachers for the
science subjects, all science teachers of the students in the sampled
mathematics classes were asked to complete questionnaires. Sometimes,
however, teachers did not complete the questionnaire assigned to
them, so most entities had some percentage of students for whom no
teacher questionnaire information is available. The exhibits in this
chapter have special notations on this point. For a TIMSS 19gq partici-
pating entity (country, state, district, or consortium) where teacher
responses are available for 70 to 84 percent of the students, an “r” is
included next to the data. Where teacher responses are available for 50

[

to 69 percent of students, an “s” is included; where they are available

“_ "

for less than fo percent, an “x” replaces the data.
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What Preparation Do Teachers Have for Teaching Science?

This section provides information about background characteristics of
science teachers, including age and gender, major area of study, and
certification. Teachers’ confidence in teaching various science topics is
also discussed.

As shown by the international average at the bottom of Exhibit 6.1,

61 percent of eighth-grade students internationally were taught by
teachers between the ages of 30 and 49, 21 percent by teachers age 50 or
older, and only 19 percent by teachers younger than age go. In compar-
ison, the United States had a relatively older teaching force, with

32 percent of students taught by teachers age 50 or older.

Most Benchmarking participants did not differ substantially from the
international profile. However, Idaho, Oregon, the Chicago Public
Schools, the First in the World Consortium, the Fremont/Lincoln/
Westside Public Schools, and the Michigan Invitational Group had less
than 10 percent of their students taught by teachers in their 20s.
Similarly, Connecticut, Idaho, Massachusetts, Oregon, Chicago, the
Fremont/Lincoln/Westside Public Schools, the Jersey City Public Schools,
the Michigan Invitational Group, and the Southwest Pennsylvania Math
and Science Collaborative had 65 percent or more of their students
taught by teachers age 40 or older, compared with 51 percent internation-
ally and 61 percent in the United States. On the other hand, the teachers
in the Delaware Science Coalition were younger than the international
average — 69 percent of the students had teachers under age 40
compared with 5o percent internationally.

Internationally on average, 58 percent of eighth-grade students had
female science teachers, and 42 percent had male. However, in the
United States and in Canada, Chinese Taipei, England, Hong Kong,
Japan, and the Netherlands, the majority of students were taught science
by male teachers. The Benchmarking participants varied quite consider-
ably, with South Carolina, Chicago, and Jersey City having more than
three-fourths of their students taught by female science teachers, and
Oregon, the Fremont/Lincoln/Westside Public Schools, the Project
SMART Consortium, and the Southwest Pennsylvania Math and Science
Collaborative having more than 6o percent of their students taught by
male science teachers.

Exhibit 6.2 presents teachers’ reports about their major areas of study
during their post-secondary teacher preparation programs. Teachers’
undergraduate and graduate studies give some indication of their prepa-
ration to teach science. Also, research shows that higher achievement in
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science is associated with teachers having a bachelor’s and/or master’s
degree in science.! According to their teachers, however, U.S. eighth-
grade students were less likely than those in other countries to be
taught science by teachers with a major area of study in science.

In countries such as the United States that offer eighth-grade science as
a single general subject, 42 percent of students on average internation-
ally were in a science class taught by a teacher whose major area of
study was biology, 29 percent physics, 30 percent chemistry, 44 percent
science education, 25 percent mathematics or mathematics education,
and go percent general education. (Note that teachers can have dual
majors, or different majors at the undergraduate and graduate level.)
The United States was similar to the international profile, although
with somewhat fewer students taught by physics and chemistry teachers
and considerably more taught by teachers with a major in general
education or some other area.

Among Benchmarking participants, in almost every jurisdiction the
majority of students were in science classes in which the teacher’s major
area was science education or general education. In addition, in eight
of the jurisdictions — Connecticut, Idaho, Illinois, Missouri, the
Academy School District, the Delaware Science Coalition, the First in
the World Consortium, the Miami-Dade County Public Schools, and the
Michigan Invitational Group — the majority of students had science
teachers with a major in some other non-science subject. More than
half the students in Maryland, Massachusetts, Missouri, Oregon, Texas,
the Academy School District, First in the World, the Fremont/Lincoln/
Westside Public Schools, Naperville, and Rochester were taught science
by teachers with a major in biology. Teachers with a major in physics or
chemistry were rare; only in the Academy School District, Naperville,
and Project SMART were more than go percent of students taught by
such teachers.

In countries such as Belgium (Flemish), Chinese Taipei, the Czech
Republic, the Netherlands, and the Russian Federation, where the
science subjects are taught as separate courses, typically greater
percentages of students were taught science by teachers with a major in
the area they were teaching. On average across all the TIMSS 1999 sepa-
rate-science countries, 85 percent of students were taught biology by
teachers with a major in biology, 75 percent were taught physics by a
physics major, and 87 percent were taught chemistry by a chemistry major.

1 Goldhaber, D.D. and Brewer, D.J. (1997), “Evaluating the Effect of Teacher Degree Level on Educational Performance” in W. Fowler
(ed.), Developments in School Finance, 1996, NCES 97-535, Washington DC: National Center for Education Statistics; Darling-
Hammond, L. (2000), Teacher Quality and Student Achievement: A Review of State Policy Evidence, Education Policy Analysis
Archives, 8(1).
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To gauge teachers’ confidence in their ability to teach science topics,
TIMSS constructed an index of teachers’ confidence in their preparation
to teach science (cpTs), presented in Exhibit 6.3. Teachers were asked
how well prepared they felt to teach each of 10 science topics (e.g.,
earth’s features and physical processes, chemical reactivity and transfor-
mation). There were three possible responses: very well prepared was
assigned a value of three, somewhat prepared two, and not well prepared
one. Students were assigned to the high level of the index if their teachers
reported feeling very well prepared, on average, across the 10 topics (2.75
or higher). The medium level indicates that teachers reported being
somewhat to well prepared (averages from 2.25 to 2.75), and the low
level that they felt only somewhat prepared or less (averages less than
2.25). Because in some countries teachers specialize in separate science
subjects, they could answer that they did not teach some of the topics. In
computing the index value, topics that a teacher did not teach were
excluded from the average.

In general, teachers reported only moderate confidence in their prepara-
tion to teach science, with just 20 percent of students, on average
internationally, taught by teachers who believed they were very well
prepared and another 41 percent by teachers somewhat to well prepared.
On average across countries, g9 percent of students had teachers with a
low level of confidence, and in three of the highest-performing countries,
Hong Kong, Japan, and Korea, more than half the students had teachers
who felt only somewhat prepared or less. In the United States, science
teachers generally reported greater confidence in their preparation than
did their peers in other countries, with only the Czech Republic reporting
greater confidence among the comparison countries. Despite this,
however, teachers in the U.S. overall and in many Benchmarking entities
generally expressed much less confidence in their preparation to teach
eighth-grade science than mathematics. In the U.S. as a whole, 87 percent
of the students had teachers who reported a high level of confidence in
their preparation to teach mathematics,” compared with 27 percent for
science. This figure for science ranged from 56 percent in the Academy
School District to 14 percent in the Delaware Science Coalition across the
Benchmarking entities, with half of them exceeding the national average.
Teachers in a number of the lower-scoring jurisdictions reported relatively
high levels of confidence in their preparation, possibly because they are
teaching a science curriculum that is not very demanding.

Exhibit Rg.1 in the reference section provides the detail for the 10 topics
comprising the confidence in preparation index. Teachers were most
confident in their preparation to teach biology topics, with more than 50
percent of students, on average internationally, having teachers who

2 Mullis, 1.V.S., Martin, M.O., Gonzalez, E.J., O'Connor, K.M., Chrostowski, S.J., Gregory, K.D., Garden, R.A., and Smith, T.A. (2001),
Mathematics Benchmarking Report, TIMSS 1999 — Eighth Grade: Achievement for U.S. States and Districts in an International Context,
Chestnut Hill, MA: Boston College.



reported feeling very well prepared to teach these topics. Teachers had
less confidence in their preparation to teach earth science topics,
particularly the solar system and the universe. Between 45 and 51
percent of students across countries had teachers who reported feeling
very well prepared to teach chemistry or physics topics, compared with
39 percent for environmental and resource issues and g4 percent for
scientific methods and inquiry skills. Teachers in the United States
overall expressed greater than average confidence in their preparation
to teach topics in earth science, environmental and resource issues, and
scientific methods and inquiry skills. The Benchmarking participants
generally followed the pattern for the United States.

Exhibit Rg.2 shows principals’ opinions about the degree to which
shortages of qualified science teachers affect the capacity to provide
instruction. On average internationally, principals reported that such
shortages affect the quality of instruction some or a lot for g5 percent
of students in countries with general/integrated science, and for some-
what fewer in the separate-science countries. In the United States, and
among Benchmarking participants generally, relatively few students
were in schools where such shortages affected instructional capacity. In
Idaho, Illinois, Massachusetts, Oregon, and Pennsylvania, less than

10 percent of students were in schools with science teacher shortages,
and in the Academy School District, the First in the World Consortium,
the Fremont/Lincoln/Westside Public Schools, and Naperville, no
students at all were reported to be in such schools. In the Michigan
Invitational Group, however, 40 percent of students were in schools
with science teacher shortages.

Teachers’ beliefs about science learning and instruction are to some
degree related to their preparation. Exhibits Rg.4 and Rg.4 in the
reference section show the percentages of eighth-grade students whose
science teachers reported certain beliefs about science, the way science
should be taught, and the importance of various abilities in achieving
success in the discipline. In general, teachers revealed a fairly practical
view of science. Across countries and Benchmarking entities, there was
substantial agreement that science is primarily a practical and struc-
tured guide for addressing real situations, and that it is important for
teachers to give students prescriptive and sequential directions for
doing science experiments. Also across Benchmarking entities but less
so across the comparison countries, there was substantial agreement
that science is primarily a formal way of representing the real world.
Benchmarking entities were less in agreement that some students have
a natural talent for science and others do not. Teachers also generally
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agreed that all of the skills shown in Exhibit Rg.4 (thinking in a sequen-
tial and procedural manner, being able to think creatively, understanding
how science is used in the real world, and being able to provide reasons
to support conclusions) are very important for students’ success in science.

How teachers spend their time in school is determined mainly by school
and district policies and practices, but the perspectives they gain during
their teacher preparation can also have an effect. Across countries,
students’ science teachers spent only 58 percent of their formally sched-
uled school time teaching science, and 71 percent of their time teaching
altogether (see Exhibit Rg.5 in the reference section). Additionally, 10
percent was spent on curriculum planning, and about 20 percent on
various administrative and other duties. The results for the United States
as a whole and for most of the Benchmarking entities were very similar to
the international profile.



Age and Gender of Teachers

TIMSS 1999

| ( Benchmarking

Boston College

Percentage of Students by Age of Teachers

ng:g:_ or 30-39 Years
Countries
United States r 20 (2.6) 19 (2.2)
Belgium (Flemish) 25 (2.8) 24 (3.1)
Canada 21 (3.1) 31 (2.6)
Chinese Taipei 17 (3.0 40 (3.9)
Czech Republic 12 (1.8) 20 (2.0)
England s 24 (4.0) 23 (3.6)
Hong Kong, SAR 34 (4.3) 38 (4.6)
Italy 0 (0.0 8 (2.0
Japan 15 (3.1) 43 (4.2)
Korea, Rep. of 17 (2.6) 49 (3.4)
Netherlands 19 (2.9) 23 (3.3)
Russian Federation 19 (1.7) 27 (1.6)
Singapore 25 (4.1) 22 (3.7)
States
Connecticut S 12 (4.1) 10 (2.9)
Idaho r 9 (3.3) 14 (3.4)
lllinois 15 (5.7) 29 (7.1)
Indiana 22 (7.4) 18 (5.0)
Maryland r 21 (4.5) 23 (6.1)
Massachusetts 13 (3.8) 16 (4.0)
Michigan 26 (5.9) 18 (4.2)
Missouri 28 (6.5) 21 (5.8)
North Carolina 33 (5.0) 22 (4.0)
Oregon 5(2.2) 25 (5.0)
Pennsylvania 19 (5.2) 18 (6.7)
South Carolina 20 (3.3) 24 (5.7)
Texas r 32 (6.9) 20 (5.6)
Districts and Consortia
Academy School Dist. #20, CO 39 (0.4) 12 (0.4)
Chicago Public Schools, IL 4 (3.5) 23 (7.2)
Delaware Science Coalition, DE r 38 (6.8) 31 (7.2)
First in the World Consort., IL 7 (4.8) 26 (8.9)
Fremont/Lincoln/WestSide PS, NE 5(2.7) 26 (6.8)
Guilford County, NC 35 (6.7) 16 (3.8)
Jersey City Public Schools, NJ r 28 (3.1) 6 (0.4)
Miami-Dade County PS,FL s 18 (5.5 19 (7.8)
Michigan Invitational Group, MI r 9 (5.3) 21 (2.3)
Montgomery County, MD X X X X
Naperville Sch. Dist. #203, IL 10 (3.4) 44 (5.3)
Project SMART Consortium, OH 33 (2.6) 19 (4.0)
Rochester City Sch. Dist., NY 23 (4.7) 25 (4.3)
SW Math/Sci. Collaborative, PA 13 (4.4) 22 (6.1)
International Avg. 19 (05) 31 05)

(All Countries)

Background data provided by teachers.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

8th Grade Science

Percentage of Students
by Gender of Teachers

40-49 Years E0 gf;er: or Female Male
29 (2.8) 32 (2.7) r 48 (3.5) 52 (3.5)
34 (3.5) 17 (2.5) 64 (3.9) 36 (3.9)
31 (2.9) 18 (2.6) 41 (3.3) 59 (3.3)
32 3.7) 11 (2.6) 40 (3.7) 60 (3.7)
21 2.2) 47 (3.1) 74 (2.4) 26 (2.4)
31 (4.0) 22 (3.4) s 43 (43) 57 (4.3)
19 (3.6) 9 (2.7) 39 (4.2) 61 (4.2)
58 (4.1) 34 (3.8) 76 (3.1) 24 (3.1)
28 (3.8) 15 (2.8) 21 (3.6) 79 (3.6)
22 (3.3) 12 (2.6) 59 (3.3) M (33)
34 (3.8) 25 (3.2) 20 (2.6) 80 (2.6)
27 (1.7) 28 (2.0) 88 (1.2) 12 (1.2)
26 (4.1) 26 (3.5) 68 (3.4) 32 (3.4)
31 (7.7) 46 (1.7) s 47 (15) 53 (7.5)
44 (7.4) 33 (6.9) r 44 (6.1) 56 (6.1)
29 (4.8) 28 (6.3) 58 (6.5) 42 (6.5)
35 (7.0) 25 (5.1) 53 (5.7) 47 (5.7)
32 (6.8) 24 (5.1) r 63 (5.7) 37 (5.7)
36 (5.2) 36 (5.7) 50 (5.6) 50 (5.6)
22 (4.9) 34 (6.0) 50 (5.4) 50 (5.4)
31 (5.8) 21 (5.6) 67 (5.6) 33 (5.6)
31 (67) 14 (48) 60 (6.6) 066 &
50 (6.4) 20 (3.6) 37 (6.9) 63 (6.9) %
32 (5.8) 31 (5.3) 47 (5.6) 53 (5.6) =
30 (5.7) 26 (5.2) 78 (5.8) 22 (5.8) g
24 (6.0) 24 (5.2) r 70 (6.0) 30 (6.0) =
24 (0.3) 25 (0.3) 53 (0.4) 47 (0.4) ?g
49 (9.0) 24 (71.1) 78 (8.7) 22 (8.7) 3
9 (4.0) 22 (5.9) r 63 (3.4) 37 (3.4) E
12 (4.1) 55 (6.7) 42 (5.5) 58 (5.5) g
40 (9.4) 30 (6.6) 39 (7.3) 61 (7.3) £
19 (5.7) 30 (3.6) 67 (4.9) 33 (4.9) §
35 (2.0) 32 (2.7) r 78 (3.3) 22 3.3) 5
25 (8.8) 37 (8.8) s 60 (5.8) 40 (5.8) 2
31 (6.4) 40 (3.5) r 46 (3.0) 54 (3.0) s
X X X X X X X X é
25 (3.7) 21 (1.8) 53 (2.5) 47 (2.5) f
31 3.9) 18 (5.3) 29 (3.6) 71 (3.6) o
43 (6.1) 10 (3.1) 55 (4.4) 45 (4.4) ]
22 (6.1) 43 (8.1) 33 (6.2) 67 (6.2) §
30 (0.5) 21 (0.4) 58 (0.6) 42 (0.6)

An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available
for <50% of students.
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Teachers’ Major Area of Study in Their BA, MA, or Teacher Training

Certification Program*

TIMSS 1999

| ( Benchmarking

Boston College

8th Grade Science

Percentage of Students Whose Teachers Reported Having the Major Area of Study

Biology

General/Integrated Science

@ United States 47 (3.5)
Canada 36 (2.8)

® England s 49 (4.6)
s Hong Kong, SAR 26 (3.9)
3 taly 61 G5
< Japan  r 31 (4.7)
Korea, Rep. of 27 (3.5)

Singapore 48 (4.7)

Connecticut s 41 (7.9)

Idaho r 42 (6.4)

Illinois 44 (6.6)

Indiana 47 (7.1)

Maryland 59 (5.7)

Massachusetts 55 (5.4)

Michigan 1 43 (6.0)

Missouri 56 (7.3)

North Carolina 33 (5.7)

Oregon 51 (7.1)

Pennsylvania 40 (4.4)

South Carolina 38 (4.2)

Texas r 59 (7.7)

Academy School Dist. #20, CO 61 (0.4)

Chicago Public Schools, IL 21 (9.4)

Delaware Science Coalition, DE  r 29 (4.8)

First in the World Consort., IL 60 (7.0)
Fremont/Lincoln/WestSide PS, NE 71 (4.3)

" Guilford County, NC 33 (6.6)
.'g Jersey City Public Schools, NJ  r 34 (2.9)
.‘oé Miami-Dade County PS,FL s 40 (7.4)
Michigan Invitational Group, MI 43 (6.6)
Montgomery County, MD s 40 (7.7)

Naperville Sch. Dist. #203, IL 58 (3.9)

Project SMART Consortium, OH 39 (2.2)

Rochester City Sch. Dist., NY 65 (5.6)

SW Math/Sci. Collaborative, PA 36 (5.5)
International Avg. 2 (08)

(All General Science Countries)

Background data provided by teachers.

categories that apply.

for grade 7 biology teachers are not available.

o

Netherlands: Data for physics/chemistry teachers are reported in the physics panel.
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23 (0.7)

Countries are classified as having either general/integrated science or separate subject area classes
at grade 8. Teachers who responded that they majored in more than one subject are reflected in all

Chinese Taipei: Data for grade 8 physics/chemistry teachers are reported in the physics panel; data

Chemistry

21 (3.0
17 (2.3
54 (3.8
29 (4.2
5 (1.5
37 (4.7

Science
Education

Mathematics or
Mathematics
Education

some totals may appear inconsistent.

A dash (-) indicates data are not available.

response data available for 50-69% of students.

Education Other
56 (36) r 45 (3.7)
51 (3.0) 67 (2.8)
44 36) s 35 (44)
38 (4.5) 30 (4.1)
0 (0.0) 16 (3.1)
1832 r 22 (40)
10 (2.3) 10 (22)
40 (43) 29 (45)
4469 s 59 (69
68 (83) s 58 (87)
65 (7.4) r 54 (6.0)
77 (4.9) 42 (6.4)
65 (45 T 41 (59
50 (6.2) 44 (5.8)
72 (47) t 46 (56)
261 r 5664
5368 r 4361 &
58 (6.4) 4% (64 2
64 (46) r 41 (16) =
56 (6.3) 3666 2
4567 r M@5 E
69 (0.4) 61 (0.4) E
70 (10.8) r 45 (103)
4709 r 5785
70 (7.2) 56 49 8
54299 1 1839 £
60 (6.6) 44 (5.4) é
4928 r 47360 3
302 s 51680 2
60 63) r 57 (48) g
5107) s 4684 3
61 (3.8) M (2 £
58 (3.3) 39 67) &
61 (64) r 33(61) Y
65(73) r 3969 3
30 (0.7) 29 (0.8)

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher



4 TIMSS 1999
Exhibit 6.2 Teachers” Major Area of Study in Their BA, MA, or Teacher Training Certification Program* | S C Benchmarking

(Continued) Boston College
8th Grade Science

Percentage of Students Whose Teachers Reported Having the Major Area of Study

. . ) S Mathematic_s )
Biology Physics Chemistry Education or Mathematlcs Education Other
Education
Earth Science
Belgium (Flemish) 66 (5.5) 38 (4.4) 57 (5.6) 45 (4.1) 10 (2.8) 4 (42) 85 (3.3)
Chinese Taipei —— -- == == __ _— __
Czech Republic 25 (5.3) 2 (1.5) 4 (2.0) 33 (5.1) 25 (4.0) 35 (5.6) 90 (3.3)
Netherlands 3 (1.6) 2(1.2) 1(0.1) 1(0.7) 1(0.1) 4(1.8) 85 (4.5)
Russian Federation 42 (4.1) 4(1.8) 15 (2.8) 71 (4.7) 7.7 74 (4.0) 84 (3.2)
(All Separate S"c‘it:rrzztcut)):?:t:\i‘égi 28 (1.3) 7(0.7) 13 (09) 39 (1.5) 8 (0.8) 37 (1.5 79 (1.4)
Biology
Belgium (Flemish) 78 (4.3) 44 (4.9) 56 (4.7) 45 (4.6) 18 (3.7) 41 (49) 74 (4.6)
Chinese Taipei * == -- == == __ _— __
Czech Republic 94 (2.5) 0 (0.0) 32 (4.5) 53 (5.3) 6 (23) 50 (4.8) 63 (5.4)
Netherlands 84 (4.1) 3(1.3) 7 (3.0) 9 (3.6) 4(2.2) 3 (2.1) 20 (5.9) §
Russian Federation 88 (3.0) 10 (2.3) 53 (3.8) 75 (3.2 8 (1.9) 77 (3.2) 65 (3.6) é
i )
(Al Separate s"c‘.t:;::tézmﬁzg) 8 (0.9) 13 (08) 36 (1.0) 83 (12) 10 (0.7) 39 (1.0) 602
Physics é
Belgium (Flemish) 49 (6.0) 66 (5.6) 62 (6.2) 51 (6.1) 50 (5.7) 45 (6.1) 63 (6.2) E
Chinese Taipei * 8 (2.4) 60 (4.3) 64 (4.2) 32 (4.1) 7(2.2) 36 (4.0) 925 ¢
Czech Republic 1(1.1) 88 (3.6) 14 (3.5 46 (5.0) 61 (5.6) 41 (4.3) 35 (5.0) §
Netherlands ° 14 (4.7) 39 (5.4) 28 (6.7) 15 (4.7) 32 (5.7) 13 (4.5 23 (5.4) —{%
Russian Federation 1(0.8) 88 (3.0) 5 (2.1) 73 (3.9 53 (4.1) 74 (4.2) 64 (3.4) g
(All separate S"c‘f:,:::té‘;'l‘;'tﬁ‘g) 1 (08) 75 (1.0) 34 (12) 4 (12) 44 (1) 4 (1.0) 33 (1.1) g
Chemistry TE:“
Belgium (Flemish) == - _ __ _ L - §
Chinese Taipei == - - - - —= —— __ __ g
Czech Republic 39 (5.2) 9 (3.0) 91 3.2) 44 (5.2) 2 (4.2) 40 (5.3) 46 (5.4) T
Netherlands -- -- —= == - __ __ 'E
Russian Federation 62 (5.9) 14 (3.1) 81 (4.3) 69 (5.9) 14 (3.1) 71 (53) 6367
i )
(All separate S"c‘f:,:::téﬁzz'tﬁ‘éf) 45 (15) 25 (1.5) 87 (1.0) 46 (1.9) 21 (14) 45 (16) 37 (14) é
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Index of Teachers’ Confidence in Preparation to Teach Science (CPTS)

Index of Teachers’
Confidence in

Preparation to Teach
Science

Index based on teachers’
responses to 10 questions
about how prepared they feel
to teach different science
topics (see reference exhibit
R3.1) based on a 3-point scale:
1 = not well prepared; 2 =
somewhat prepared; 3 = very
well prepared. Average is
computed across the 10 items
for items for which the teacher
did not respond do not teach.
High level indicates average is
greater than or equal to 2.75.
Medium level indicates
average is greater than or
equal to 2.25 and less than
2.75. Low level indicates
average is less than 2.25.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.

Academy School Dist. #20, CO
Project SMART Consortium, OH
Connecticut

Czech Republic

Michigan Invitational Group, MI
Oregon

Maryland

Naperville Sch. Dist. #203, IL
Rochester City Sch. Dist., NY
First in the World Consort., IL
Indiana

Miami-Dade County PS, FL
Texas

Ilinois
Fremont/Lincoln/WestSide PS, NE
United States

North Carolina

Massachusetts

Michigan

SW Math/Sci. Collaborative, PA
South Carolina

Missouri

Pennsylvania

Guilford County, NC

Idaho

Belgium (Flemish)

Jersey City Public Schools, NJ
Netherlands

Singapore

Canada

Chicago Public Schools, IL
Chinese Taipei

Delaware Science Coalition, DE
Italy

Hong Kong, SAR

Korea, Rep. of

Japan

Montgomery County, MD
England

Russian Federation

International Avg.
(All Countries)

High
CPTS
Percent of Average
Students  Achievement

56 (0.4) 552 (3.1)
42 (3.6) 538 (12.4)
40 (7.5) 541 (14.2)
40 (2.8) 538 (4.8)
38 (3.7) 562 (4.8)
35 (6.7) 541 (10.1)
35 (6.2) 499 (12.5)
34 (4.9) 586 (5.2)
33 (6.3) 470 (16.8)
33 (6.1) 575 (14.3)
33 (6.7) 531 (12.0)
32 (6.3) 436 (15.3)
30 (6.7) 497 (19.7)
28 (6.5) 538 (12.1)
28 (6.9) 536 (6.9)
27 (3.0) 526 (8.7)
27 (5.7) 495 (13.7)
27 (4.7) 529 (11.8)
26 (5.6) 558 (8.0)
26 (4.4) 550 (9.7)
24 (6.3) 520 (13.3)
23 (5.3) 531 (16.0)
23 (4.9) 542 (7.9)
21 (4.9) 524 (21.7)
21 (4.8) 521 (14.9)
20 (2.5) 536 (9.2)
20 (3.3) 452 (30.9)
19 (2.9 550 (10.4)
18 (3.3) 568 (14.4)
16 (2.4) 542 (5.3)
15 (7.9) 490 (44.7)
14 (3.0) 573 (7.9)
14 (5.8) 521 (32.4)
13 (2.8) 487 (11.6)
9(23) 552 (12.4)
6 (1.8) 543 (8.8)
3 (1.5) 564 (7.3)

X X X X
20 (0.5) 487 (1.7)

8th Grade Science

Medium
CPTS
Percent of Average
Students  Achievement
30 (0.4) 563 (3.9)
46 (4.6) 541 (13.6)
43 (7.5) 544 (12.3)
46 (2.8) 544 (5.8)
46 (6.3) 563 (9.2)
44 (6.4) 529 (8.4)
44 (5.5) 517 (8.5)
59 (5.1) 583 (6.1)
47 (5.4) 447 (6.3)
66 (6.2) 560 (5.6)
55 (6.5) 548 (8.1)
48 (9.1) 430 (13.8)
45 (6.9) 513 (14.3)
54 (6.4) 524 (7.6)
59 (7.5) 489 (10.4)
55 (3.5) 519 (5.8)
40 (5.4) 512 (7.6)
62 (5.1) 542 (8.3)
58 (5.7) 554 (10.6)
50 (5.8) 541 (9.6)
45 (5.7) 508 (8.9)
57 (6.5) 519 (8.4)
49 (6.0) 517 (6.5)
52 (5.6) 536 (13.1)
53 (7.4) 533 (7.4)
44 (3.2) 542 (4.7)
39 (2.1) 435 (8.2)
45 (3.8) 545 (10.2)
44 (4.1) 576 (10.4)
47 (3.2) 534 (3.6)
60 (9.1) 452 (12.9)
46 (4.8) 576 (5.9)
56 (7.2) 494 (10.1)
54 (3.9) 491 (5.6)
34 (4.1) 526 (6.1)
32 (3.3) 552 (3.8)
15 (3.1) 548 (6.0)
X X X X
41 (0.6) 485 (1.1)

TIMSS 1999

| ( Benchmarking

Boston College

Low
CPTS

Percent of Average

Students  Achievement
14 (02) 578 (4.0)
12 (41) 520 (9.1)
17 (44) 519 (12.8)
15 (24) 533 (6.2)
16 (4.8) 574 (12.5)
21 (57) 545 (17.0)
21 (5.0) 489 (18.5)
7 (16 575 (87)
19 (44) 445 (185)
1(0.1) >
12 (40) 520 (12.3)
20 (7.7) 413 (37.4)
25 (6.0) 516 (17.4)
18 3.0) 509 (9.4)
13 (2.8) 547 (21.6)
18 25) 511 (9.2)
33 (6.1) 514 (9.5)
11 35) 502 (25.1)
16 (4.1) 562 (8.7)
25 (6.5) 541 (15.5)
3160 512(142) &
20 (4.1) 527 (11.6) é
28 (56) 547 (124) =
27 (49) 528 (145) g
27 (67) 5281 E
%(33) 5501 3
M Q6 448 (162 o
3365 5304 £
38 (44) 559 (13.1) T
708  53B@E P
25 (8.3) 427 (18.2) g
40 (4.5) 559 (6.3) é
30 (6.7) 495 (168) =
BG4 4969 2
57 43) 529 (54) 5
6235  548(33)
82 (3.1) 549 2.6) £
X X X X ;
39 (0.6) 477 (12)

An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

response data available for 50-69% of students. An “x” indicates teacher response data available

for <50% of students.

A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.
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TIMSS 1999
Benchmarking

Exhibit 6.3
(Continued)

Index of Teachers' Confidence in Preparation to Teach Science (CPTS)
Boston College

8th Grade Science

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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Chapter

How Much School Time Is Devoted to Science Instruction?

Exhibit 6.4 presents information about the amount of instruction in the
sciences given to eighth-grade students in the TIMSS 1999 Benchmarking
jurisdictions and the comparison countries. Since different systems have
school years of different lengths (see Exhibit Rg.6) and different arrange-
ments of weekly and daily instruction, the information is given in terms of
the average number of hours of science instruction over the school year
as reported by science teachers.

Across countries where science is taught as a single subject, the average
yearly instructional time for science was 122 hours, representing

12 percent of the total instructional time for all subjects. In general,
students in countries with separate science subjects had more total
instructional hours in the sciences, with over 220 hours in the Russian
Federation and the Czech Republic, for example. Since these students
study all of the subjects offered, the total time is the sum of the hours
reported by each subject area teacher. In the United States, the average
instructional time in science for eighth-grade students was 144 hours.
Benchmarking entities that reported more than 160 hours were North
and South Carolina, the Michigan Invitational Group, the
Fremont/Lincoln/Westside Public Schools, Missouri, and the Academy
School District. Entities reporting 120 hours or less were the Naperville
School District, the Southwest Pennsylvania Math and Science
Collaborative, and the Jersey City Public Schools.

Among the comparison general-science countries, the percentage of
instructional time at the eighth grade devoted to the sciences ranged
from 19 percent in England to six percent in Italy. In comparison, it
ranged from 18 percent in the Michigan Invitational Group to 12 percent
in five districts and consortia. Among the selected separate-science coun-
tries, the percentage was as high as 24 percent in the Czech Republic and
26 percent in the Russian Federation.

As shown in Exhibit 6.5, teachers of about 60 percent of the students in
the single-science countries, on average internationally, reported that
science classes meet for at least two hours per week but fewer than three
and a half hours. For another 17 percent, classes meet for at least three
and a half hours but fewer than five. On average, eighth graders in the
United States spend more time in science class per week (61 percent
spend three and a half to five hours) than do their counterparts in other
general-science countries. This pattern of mostly three and a half to five
hours held for nearly all of the Benchmarking entities, with the exception
of North Carolina (primarily five hours or more), the Chicago and Jersey
City Public Schools, and Naperville (the latter three primarily two to three
and a half hours).



The data, however, reveal no clear pattern between the number of in-
class instructional hours and science achievement either across or
within participating entities. Common sense and research both support
the idea that time on task is an important contributor to achievement,
yet this time can be spent more or less efficiently. Time alone is not
enough; it needs to be spent on high-quality science instruction.
Devoting extensive class time to remedial activities can deprive students
of this. Also, instructional time can be spent out of school in various
tutoring programs; low-performing students may be receiving addi-
tional instruction.

Videotapes of mathematics classes in the United States and Japan in
TIMSS 1995 revealed that outside interruptions like those for announce-
ments or to conduct administrative tasks can affect the flow of the
lesson and detract from instructional time.? As shown in Exhibit 6.6, on
average internationally almost one-quarter of the students (29 percent)
in general-science countries were in science classes that were inter-
rupted pretty often or almost always, and 28 percent were in classes
that were never interrupted. The percentage was generally lower in the
separate-science countries. In Japan and Korea, more than 60 percent
of students were in science classes that were never interrupted —
compared with only 13 percent in the United States. In the United
States, nearly one-third of the eighth graders were in science classes
that were interrupted pretty often or almost always. If anything, the
teachers in most of the Benchmarking jurisdictions reported even more
interruptions than did teachers in the U.S. overall. The jurisdictions
with 20 percent or more of students in classrooms that were never
interrupted were the First in the World Consortium, Montgomery
County, and Naperville. Conversely, the jurisdictions with the highest
percentages of students in classrooms almost always interrupted (17 to
20 percent) were the public school systems of Jersey City, Miami-Dade,
and Rochester. Students in science classrooms that were frequently
interrupted had substantially lower achievement than their counter-
parts in classrooms with fewer interruptions.

3 Stigler, J.W., Gonzales, P., Kawanaka, T, Knoll, S., and Serrano, A., (1999), The TIMSS Videotape Classroom Study: Methods and
Findings from an Exploratory Research Project on Eighth-Grade Mathematics Instruction in Germany, Japan, and the United
States, NCES 1999-074, Washington, DC: National Center for Education Statistics.
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TIMSS 1999
Instructional Time in the Sciences at Grade 8* | SC Benchmarking

Boston College
8th Grade Science

Science
Instructional
Students’ Average Yearly Science Instructional Time in Hours p erIL':f o
Instructional
Time!
Genera_l/lntegrated Science
North Carolina o s 184 (14.5) 3 17 (1.5)
England o S 182 (10.7) S 19 (1.2)
South Carolina o r 175 (9.6) X X
Michigan Invitational Group, MI o r 173 (20.5) S 18 (0.4)
Fremont/Lincoln/WestSide PS, NE o s 165 (23.0) X X
Missouri o S 164 (8.6) S 16 (0.9)
Academy School Dist. #20, CO o 161 (1.1) X X
Guilford County, NC o S 156 (13.5) X X
Indiana o r 154 (9.4) s 14 (0.9)
Massachusetts o S 153 (7.1) X X
Idaho o s 153 (8.4) X X
Delaware Science Coalition, DE o S 146 (11.7) X X
Michigan o r 144 (8.2) X X
United States o S 144 (4.7) X X
Maryland o s 141 (10.9) X X
Hllinois o roo138@1) s 1309 8
Chicago Public Schools, IL o s 135 (14.7) X X 2
Oregon o r 135 (6.9) s 13(08 =
Project SMART Consortium, OH o S 133 (1.4) X X g
Texas o S 131 (10.3) X X E
First in the World Consort., IL o S 131 (1.9) s 12 (0.4) §
Rochester City Sch. Dist., NY o s 130 (7.5) s 12 (0.5) @
Pennsylvania o r 126 (6.5) S 12 (1.0) E
Naperville Sch. Dist. #203, IL o 120 (0.4) 13 (0.1) 2
Singapore o 119 (2.8) 14 (0.4) g
SW Math/Sci. Collaborative, PA o r 119 (5.2) s 12 (0.8) £
Korea, Rep. of o 117 (3.3) 11 (0.4) =
Canada o s 1Ma@n s 1203 >
Hong Kong, SAR o r 111 (3.5) 3 11 (0.5) é
Jersey City Public Schools, NJ o s 95 (2.5) X X 5
Japan o 9 (1.7) 9(0.2) =
A S o 72 (2.0) 602 £
Connecticut X X X X ;
Miami-Dade County PS, FL X X X X g
Montgomery County, MD X X X X §
(‘) 5‘0 1(‘)0 1‘50 2(;0 2‘50
(All General SIE::r:E:%gziltﬁ:g) 122 (1.1) 12.0.0
Science instructional time provided by teachers, and total instructional time provided by schools. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
* Countries are classified as having either general/integrated science or separate subject area classes () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
at grade 8. some totals may appear inconsistent.
1 Computed as the ratio of science instructional time to total instructional time averaged across students. A dash (=) indicates data are not available.
@ Chinese Taipei: Data for grade 8 physics/chemistry teachers are reported in the physics panel; data An "r" indicates school and/or teacher response data available for 70-84% of students. An “s” indi-
for grade 7 biology teachers are not available. cates school and/or teacher response data available for 50-69% of students. An “x" indicates school

and/or teacher response data available for <50% of students.

o

Netherlands: Data for physics/chemistry teachers are reported in the physics panel.
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4 TIMSS 1999
Exhibit 6.4 Instructional Time in the Sciences at Grade 8* | S C Benchmarking

(Continued) Boston College
8th Grade Science

Science
Instructional
Students’ Average Yearly Science Instructional Time in Hours Time as a Percent
of Total
Instructional Time’

Earth Science

Netherlands =~ -~ o 5 56 (2.3) s 6 (0.3)
Czech Republic -~ mmemmme - o 55 (1.5) 6 (0.2)
Russian Federation r 52 (1.8) s 6 (0.2)
Belgium (Flemish) r 47 (3.4) r 5 (0.4)
Chinese Taipei -- -
(All Separate ;:r:;::tézzzltﬁzg) 56 (1.7) 6(02)
Biology
Czech Republic  ---------mmmm - o 59 (1.8) 6 (0.2)
Netherlands 3 56 (2.0) s 5(0.2)
Belgium (Flemish) r 54 (3.2) r 6 (0.3) o
Russian Federation r 51 (0.9) s 6 (0.2) %
Chinese Taipei * == == &
(All Separate Slrc‘r:rzgztéz:iltﬁzg) 60 (0.9) 6 (0.1) g
=
Physics %‘
Chinese Taipei * o 123 (15) 9 (0.1) 3
Belgium (Flemish) o r 91 (7.5) r 9 (0.8) <
Ml | o s 6937 s 7 (0.4) 3
Czech Republic r 60 (1.6) r 6 (0.2) §
Russian Federation r 52 (1.5) s 6 (0.2) é
i [}
(All Separate Slzf:r:z:ttlizr:lil’(ﬁzg) (.0 7(01) §
Chemistry %"
Russian Federation v o r 66 (1.6) s 8(0.2) é
Cdnialdie | o 62 (1.6) 2
Belgium (Flemish) — __ E
Chinese Taipei - - - - =
Netherlands -— -- i
In.ternational Avg. 702 %
(All Separate Science Countries) ]

0 50 100 150 200 250
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TIMSS 1999

Number of Hours Science Is Taught Weekly* | S C Benchmarking
Boston College
8th Grade Science
5 Hours or More 3.5 Hours to < 5 2 Hours to < 3.5 Less Than 2 Hours
Percent of Average Percent of Average Percent of Average Percent of Average

Students  Achievement  Students  Achievement  Students  Achievement  Students  Achievement

General/Integrated Science

@ United States 13 (2.0) 490 (8.0) 61 (3.0) 523 (5.0) 6 (2.3) 533 (11.4) 1 2.3 521 (18.3)
Canada s 5 (1.5 520 (8.7) 17 (3.2) 549 (6.6) 1 (3.5 536 (3.3) 7 (1.6) 501 (9.0)
® England s 4 (1.6) 668 (21.8) 17 (4.0) 568 (16.9) 2 (4.3) 532 (6.2) 7(2.1) 582 (19.4)
',E Hong Kong, SAR 10 (2.8) 514 (14.2) 7(23) 551 (9.4) 9 (3.9 532 (4.3) 4(1.7) 525 (22.7)
3 Italy 1 (0.8) ~ ~ 1(0.9) ~ o~ 1 3.7) 490 (5.0) 27 (3.5) 498 (5.8)
< Japan 0 (0.0 ~ ~ 0 (0.0 ~ ~ 6 (1.3) 547 (2.4) 4(1.3) 599 (14.2)
Korea, Rep. of 1(0.8) ~~ 4(1.7) 531 (8.6) 4 (2.6) 550 (2.8) 10 (1.9 546 (4.7)
Singapore 4 (1.4) 608 (28.0) 50 (4.2) 586 (8.9) 2 (4.2) 550 (14.1) 5 (1.9 497 (38.7)
Connecticut s 1(1.5) ~ ~ 59 (8.1) 523 (13.4) 0 (7.4) 550 (12.8) 9 (3.8) 574 (28.2)
ldaho r 19 (4.5 515 (11.3) 60 (6.8) 529 (8.9) 0 (4.4) 543 (15.8) 1 (3.5 536 (17.5)
lllinois 9 (3.0 478 (20.9) 51 (6.6) 538 (8.0) 9 (5.0) 511 (8.4) 10 3.7) 564 (16.9)
Indiana 13 (4.1) 545 (13.4) 58 (6.6) 531 (9.5) 5 (6.0) 551 (11.7) 5(2.3) 521 (67.5)
Maryland 11 (3.8) 495 (17.1) 59 (5.4) 519 (7.3) 5 (4.1) 485 (21.3) 14 (4.3) 474 (17.9)
v Massachusetts r 14 (4.0) 526 (12.1) 70 (4.9) 542 (8.5) 5 (4.0) 530 (20.5) 2(1.2) ~~
5 Michigan r 10 (2.2) 536 (14.8) 62 (6.2) 553 (8.6) 3 (4.6) 557 (15.3) 15 (4.2) 572 (13.1)
“ Missouri r 16 (3.6) 504 (21.4) 71 (4.1) 534 (7.1) 7 (3.5) 508 (22.0) 5 (2.6) 508 (13.8)
North Carolina 41 (7.9) 508 (8.6) 35 (6.6) 510 (13.7) 7 (4.0) 495 (14.1) 7(3.1) 513 (9.3) §
Oregon 10 (4.4) 524 (26.3) 61 (6.5) 546 (8.2) 4 (6.2) 542 (8.5) 5 (2.9 482 (209)
Pennsylvania 8 (3.2) 537 (19.0) 50 (4.7) 519 (9.6) 0 (4.4) 537 (8.0) 12 (3.4 535 (8.6) %
South Carolina 26 (5.7) 510 (8.2) 64 (6.5) 515 (10.9) 7 (3.0) 512 (10.2) 4 (1.6) 495 (25.5) ’g
Texas r 6 (3.2) 494 (73.1) 62 (6.3) 517 (14.4) 15 (4.9) 534 (18.6) 16 (3.7) 492 (183) E
)
Academy School Dist. #20, CO 19 (0.5) 555 (5.2) 81 (0.5) 560 (3.1) 0 (0.0) ~~ 0 (0.0 ~ ~ g
Chicago Public Schools, IL  r 10 (5.3) 400 (39.5) 12 (7.2) 439 (30.0) 75 (9.6) 463 (11.8) 3 (2.9) 421 (6.7) é
Delaware Science Coalition, DE  r 10 (3.7) 496 (26.1) 64 (6.6) 493 (13.1) 8 (5.0 511 (21.4) 8 (4.7) 507 (14.2) E
First in the World Consort., IL 6 (5.0) 532 (27.0) 48 (4.9) 583 (6.5) 46 (6.6) 549 (7.9) 0 (0.0) ~~ 5
Fremont/Lincoln/WestSide PS, NE T 8 (7.0) 518 (109.8) 78 (7.4) 507 (7.7) 14 (2.3) 548 (20.9) 0 (0.0) ~ ~ é
" Guilford County, NC 22 (5.5) 525 (14.7) 42 (5.6) 535 (16.5) 11 (2.2) 546 (21.4) 25 (5.4) 539 (13.1) %
.g Jersey City Public Schools, NJ  r 0 (0.0 ~ ~ 21 (3.7) 475 (26.8) 55 (4.3) 447 (6.0) 24 (2.2) 428 (15.5) T%
-g Miami-Dade County PS,FL. s 29 (9.7) 411 (16.2) 36 (8.9) 449 (11.7) 22 (83) 412 (22.6) 12 (4.4 463 (36.6) é
Michigan Invitational Group, MI 21 (5.6) 553 (4.0) 59 (2.0) 577 (9.0) 6 (3.3) 515 (14.5) 15 (5.2) 551 (73) 5
Montgomery County, MD X X X X X X X X X X X X X X X X E
Naperville Sch. Dist. #203, IL 0 (0.0 ~ ~ 15 (0.7) 563 (7.9) 83 (0.7) 589 (4.7) 2 (0.3) ~ ~ §
Project SMART Consortium, OH  r 7 (0.4) 506 (44.8) 46 (4.6) 542 (12.2) 44 (4.4) 536 (11.9) 3(0.8) 544 (21.2) &
Rochester City Sch. Dist, NY r 13 (4.8) 497 (23.9) 57 (7.0) 452 (13.9) 15 (4.6) 439 (15.5) 15 (3.4) 423 (22.7) g
SW Math/Sci. Collaborative, PA 1(0.5) ~~ 43 (7.2) 545 (14.0) 49 (5.9) 545 (9.0) 7 (3.1) 545 (21.1) §

International Avg.

(All General Science Countries) 9 (04) 475 (42) 17 (0.6) 500 (4.9) 59 (0.8) 484 (2.7) 15 (0.5) 474 (3.8)

Background data provided by teachers. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

* Countries are classified as having either general/integrated science or separate subject area classes () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
at grade 8. some totals may appear inconsistent.

@ Chinese Taipei: Data for grade 8 physics/chemistry teachers are reported in the physics panel; data A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.

for grade 7 biology teachers are not available. o . un
9 iology val An "r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

Netherlands: Data for physics/chemistry teachers are reported in the physics panel. response data available for 50-69% of students. An “x" indicates teacher response data available
for <50% of students.

o
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4 TIMSS 1999
Exhibit 6.5 Number of Hours Science Is Taught Weekly* |SC Benchmarking

(Continued) Boston College
8th Grade Science

5 Hours or More 3.5 Hours to < 5 2 Hours to < 3.5 Less Than 2 Hours

Percent of Average Percent of Average Percent of Average Percent of Average
Students  Achievement Students Achievement Students Achievement Students Achievement

Earth Science

Belgium (Flemish) 2 (1.1) ~~ 0 (0.0) ~~ 14 (4.2) 530 (13.0) 84 (4.4) 541 (5.4)
Chinese Taipei -- -- -- -- -- -- -- --
Czech Republic 0 (0.0 ~~ 0 (0.0) ~ o~ 3(1.7) 561 (13.4) 97 (1.7) 539 (4.5)
Netherlands 0 (0.0) ~ ~ 5 (0.4) 466 (7.8) 6 (3.3) 590 (33.0) 89 (5.7) 550 (6.4)
Russian Federation 0 (0.5 ~~ 0 (0.0) ~~ 8 (2.0) 558 (21.6) 91 (2.1) 526 (6.4)
International Avg.
(All Separate Science Countries) 102) - 1(02) - 9 (0.9 514 83) 90 (1.1) 512 (1.9)
Biology
Belgium (Flemish) r 3 (1.5) 528 (14.2) 1 (0.0) ~~ 17 (3.0) 547 (6.8) 79 (3.1) 547 (5.3)
Chinese Taipei * -- -- -- -- -- -- -- --
Czech Republic 0 (0.0 ~~ 0 (0.0) ~~ 4(2.1) 562 (16.7) 95 (2.1) 540 (4.6) o
Netherlands 0 (0.0) > e 0 (0.0) > e 1(1.2) . 99 (1.2) 540 8.9 O
Russian Federation 0 (0.0) ~~ 1 (0.5) ~~ 9 (2.2) 548 (14.2) 90 (2.3) 526 (6.3) §
International Avg. s
(All Separate Science Countries) 2 (0.3) ~ o~ 2 (0.3) ~ o~ 19 (0.8) 487 (5.4) 78 (0.9) 495 (1.7) g
Physics E
e
Belgium (Flemish) 3 (2.1) 553 (35.1) 0 (0.0) ~ ~ 43 (6.7) 550 (5.6) 54 (7.0) 551 (6.6) 2
Chinese Taipei ® 1(1.0) > e 41 (4.4) 578 (6.8) 58 (45) 561 (4.9) 0 (0.0) e g
Czech Republic 0 (0.0) > 0 (0.0) > @ 7 2.5) 596 (18.2) 93 (2.5) 537 43) &
e
Netherlands ® 1(0.9) ~ o~ 0 (0.0) ~~ 15 (3.9) 543 (6.3) 84 (4.0) 547 (8.7) 5
Russian Federation 1(0.8) ~ o~ 0 (0.0) ~ o~ 6 (1.7) 554 (17.2) 92 (2.1) 527 (6.7) %
International Avg. 5
(All Separate Science Countries) 2 (0.4) ~~ 4 (0.4) 507 (6.6) 27 (0.9) 500 (3.4) 67 (1.0) 495 (2.3) £
>
Chemistry T
S
Belgium (Flemish) -- -- -- -- -- -- -- -- B
Chinese Taipei -- -- -- -- -- -- -- -- »E
Czech Republic 0 (0.0) ~ o~ 0 (0.0) ~~ 8 (2.7) 585 (18.5) 92 (2.7) 536 (4.0) 2
Netherlands —— - — —— __ __ - __ __ :(
Russian Federation 0 (0.0 ~~ 1 (0.6) ~~ 63 (3.8) 526 (6.0) 36 (3.9) 532 (11.6) i
International Avg. S
(All Separate Science Countries) 103 - 204 - 30 (1.2) 499 (4.2) 67 (1.2) 505 (2.8) §
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TIMSS 1999
Frequency of Outside Interruption During Science Lessons* | SC Benchmarking
Boston College

8th Grade Science

Never Once in a While Pretty Often Almost Always

Percent of ~ Average Percent of ~ Average Percent of  Average Percent of ~ Average
Students Achievement Students Achievement Students Achievement Students Achievement

General/Integrated Science

@ United States 13 (0.7) 519 (7.3) 57 (1.2) 539 (4.7) 18 (0.7) 501 (5.3) 11 (0.8) 470 (7.5)
Canada 13 (0.7) 530 (4.9) 63 (0.9) 542 (2.4) 16 (0.7) 523 (3.3) 9 (0.5 514 (7.9)
Chinese Taipei * 27 (1.1) 566 (4.7) 54 (1.0) 579 (5.4) 14 (0.8) 556 (7.3) 5 (0.6) 547 (11.4)
é England 14 (1.1) 557 (9.1) 68 (1.1) 549 (5.1) 14 (0.9) 513 (6.4) 5 (0.5 479 (13.2)
E Hong Kong, SAR 41 (1.1) 534 (4.1) 47 (0.9) 534 (3.7) 9 (0.7) 507 (9.3) 3(0.4) 498 (10.3)
8 Italy 19 (1.1) 493 (7.9) 53 (1.2) 503 (4.0) 16 (0.9) 486 (6.7) 12 (0.8) 470 (7.3)
Japan 64 (1.3) 550 (3.4) 32 (1.2) 553 (3.7) 4(0.3) 530 (11.7) 1(0.2) ~ ~
Korea, Rep. of 61 (0.9) 544 (2.8) 34 (0.8) 561 (3.3) 4(0.3) 536 (9.3) 2 (0.2) ~ ~
Singapore 19 (0.7) 555 (11.1) 62 (1.2) 583 (7.0) 13 (0.8) 535 (10.6) 6 (0.5) 530 (11.4)
Connecticut 15 (1.3) 546 (11.7) 55 (2.2) 551 (9.7) 18 (1.5) 506 (11.8) 12 (1.3) 499 (12.2)
Idaho 13 (1.2) 520 (10.7) 59 (1.7) 542 (5.3) 17 (1.3) 517 (10.3) 12 (1.4) 490 (7.3)
lllinois 19 (1.4) 530 (8.1) 56 (1.7) 537 (7.3) 16 (1.2) 488 (9.9) 9 (1.0 482 (10.0)
Indiana 13 (1.1) 540 (8.0) 60 (1.9) 549 (6.5) 17 (1.3) 513 (10.5) 10 (1.4) 519 (19.5)
Maryland 15 (1.2) 522 (8.0) 55 (1.5) 529 (6.6) 17 (1.2) 498 (9.5) 13 (1.0) 462 (8.9)
v Massachusetts 15 (1.0) 540 (10.7) 59 (1.2) 548 (7.5) 17 (1.1) 515 (7.7) 9 (0.7) 487 (15.9)
E Michigan 13 (1.6) 547 (11.2) 58 (1.6) 564 (6.4) 19 (1.0) 530 (9.8) 9 (1.3) 508 (9.5)
“ Missouri 13 (1.2) 523 (9.7) 54 (1.7) 541 (7.2) 20 (1.1) 508 (7.2) 13 (1.1) 482 (9.4) )
North Carolina 8 (0.7) 509 (11.2) 57 (1.5) 527 (7.0) 21 (1.2) 498 (7.4) 14 (1.3) 462 (11.0) §
Oregon 13 (1.0) 532 (8.6) 57 (1.6) 554 (5.5) 19 (1.3) 530 (8.6) 1 (1.0 505 (11.5) é
Pennsylvania 16 (1.1) 538 (12.3) 57 (1.4) 544 (6.8) 17 (0.8) 513 (8.9) 10 (1.0) 489 (7.1) ?
South Carolina 11 (0.8) 504 (12.1) 57 (1.6) 538 (5.9) 20 (1.2) 485 (7.9) 12 (1.2) 460 (9.5) g
Texas 13 (0.9) 496 (17.4) 55 (1.4) 532 (8.9) 21 (1.1) 506 (13.4) 12 (0.9 481 (129) E
g
Academy School Dist. #20, CO 7 (0.9) 553 (11.9) 59 (1.6) 573 (3.0) 23 (1.3) 549 (6.1) 11 (0.9 526 (6.2) ?'j
Chicago Public Schools, IL 11 (1.5 425 (12.1) 54 (3.3) 467 (10.3) 22 (2.0 444 (10.3) 13 (1.4) 431 (14.9) E
Delaware Science Coalition, DE 16 (1.5) 506 (13.6) 54 (2.0) 528 (8.4) 18 (1.4) 497 (12.0) 13 (1.3) 467 (12.5) g
First in the World Consort., IL 22 (2.0) 570 (8.2) 62 (1.8) 572 (5.0) 12 (2.1) 537 (10.0) 4(0.7) 521 (15.7) g
Fremont/Lincoln/WestSide PS, NE 12 (1.6) 519 (10.8) 55 (2.1) 541 (5.9) 19 (2.0) 497 (9.1) 14 (1.1) 451 (11.7) %
2 Guilford County, NC 10 (0.8) 525 (12.2) 60 (1.7) 553 (7.3) 20 (1.6) 519 (13.4) 10 (0.8) 488 (13.2) §
-2 Jersey City Public Schools, NJ 1 (1.3) 408 (12.5) 49 (3.1) 460 (8.2) 23 (1.6) 446 (13.9) 17 (1.9) 425 (13.9) =
-g Miami-Dade County PS, FL 14 (0.8) 424 (12.2) 45 (1.8) 454 (9.1) 23 (1.7) 425 (8.2) 17 (1.4) 405 (22.0) '%
Michigan Invitational Group, MI 10 (1.1) 567 (7.6) 64 (1.5) 575 (6.3) 17 (2.1) 555 (14.0) 8(1.2) 523 (10.8) E
Montgomery County, MD 20 (1.4) 544 (7.8) 53 (1.3) 548 (5.0) 18 (1.3) 508 (7.5) 9 (0.7) 492 (12.1) {;
Naperville Sch. Dist. #203, IL 30 (1.6) 589 (4.7) 56 (1.6) 588 (5.0) 9 (0.7) 572 (7.6) 5(0.7) 542 (14.9) =
Project SMART Consortium, OH 18 (1.4) 554 (9.4) 57 (1.6) 553 (10.2) 17 (1.2) 517 (7.5) 8 (0.8) 478 (11.6) ;
Rochester City Sch. Dist., NY s 10 (2.7) 494 (20.9) 48 (3.3) 489 (8.3) 22 (2.5) 444 (13.3) 20 (3.2) 450 (14.7) §
SW Math/Sci. Collaborative, PA 18 (2.4) 545 (12.6) 60 (2.5) 551 (6.8) 14 (1.4) 540 (9.5) 7(1.1) 515 (14.1) §
(All General S':f:;z:tc";:i'tﬁ‘ég) 28(02) 479 (13) 49 (0.2) 494 (1.1) 14 (01) 462 (16) 9(0.1) 440 (2.8)
Background data provided by students. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
* Countries administered either a general/integrated science or separate subject area form of the () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
questionnaire. In countries that administered the separate subject area form, students were asked some totals may appear inconsistent.

about each subject area separately. o . . - s .
) P Y A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.

Chinese Taipei: Students were asked about ‘natural science’; data pertain to grade 8

physics/chemistry course. An “s" indicates a 50-69% student response rate.

o

Netherlands: Data for physics/chemistry teachers are reported in the physics panel.
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Exhibit 6.6 TIMSS 1999
. Frequency of Outside Interruption During Science Lessons™ | S C Benchmarking

(Continued) Boston College
8th Grade Science

Never Once in a While Pretty Often Almost Always

Percent of Average Percent of Average Percent of Average Percent of Average
Students  Achievement ~ Students  Achievement  Students  Achievement  Students  Achievement

Earth Science

@ Belgium (Flemish) 35 (1.3) 541 (4.2) 53 (1.2) 551 (3.6) 8 (0.6) 525 (9.3) 5 (0.5) 503 (10.9)
Czech Republic 47 (1.7) 542 (4.1) 45 (1.5) 543 (5.9) 5 (0.5) 518 (9.3) 3(0.7) 530 (16.1)
Netherlands 44 (1.5) 541 (8.3) 48 (1.7) 555 (6.8) 5 (0.6) 521 (15.8) 2 (0.5) ~ ~
Russian Federation 21 (1.5) 544 (11.4) 62 (1.3) 537 (6.1) 9 (0.7) 502 (10.2) 8 (0.7) 503 (8.9)
International Avg.
(Al Separate Science Countries) 40 (0.4) 526 (2.1) 47 (0.4) 523 (1.6) 7 (0.2) 491 (2.9) 6 (0.2) 473 (3.5)
Biology }
(o))
‘) Belgium (Flemish) 36 (1.3) 538 (5.2) 55 (1.4) 543 (3.1) 6 (0.5) 542 (9.9) 4(0.7) 485 (10.3) %
. Czech Republic 40 (1.7) 540 (4.3) 52 (1.6) 541 (5.6) 5 (0.6) 527 (14.0) 3 (0.4) 530 (20.0) §
Netherlands 41 (1.8) 537 (9.0) 53 (2.0) 551 (8.1) 4(0.7) 520 (16.1) 2 (0.6) ~ ~
Russian Federation 19 (1.5) 545 (13.4) 64 (1.3) 535 (6.0) 10 (0.7) 506 (7.2) 8 (0.5) 507 (9.3) é
International Avg. <
(All Separate Science Countries) 36 (0.4) 521 (1.9) 51 (0.4) 522 (1.6) 8(0.2) 496 (3.4) 5(0.1) 477 (3.1) g‘
Physics g
@ Belgium (Flemish) 32 (1.8) 548 (6.4) 58 (1.7) 546 (4.5) 7 (0.7) 538 (16.0) 4(0.7) 529 (224) &
©
Czech Republic 48 (1.8) 541 (4.2) 44 (1.5) 544 (6.7) 5 (0.8) 520 (14.0) 3 (0.6) 532 (16.0) &
Netherlands ° 42 (1.7) 544 (8.3) 50 (1.6) 550 (6.6) 5 (0.8) 533 (14.5) 3 (0.5) 521 (16.9) %
Russian Federation 22 (1.5) 545 (10.8) 62 (1.4) 537 (6.4) 8 (0.5) 505 (9.5) 8 (0.5) 498 (7.5) §
International Avg. g
(Al Separate Science Countries) 38 (0.4) 525 (1.7) 48 (0.4) 523 (1.6) 8(0.2) 495 (3.0) 6 (0.2) 486 (3.4) =
Chemistry %
@ Belgium (Flemish) -- -- -- -- -- -- -- -- g
Czech Republic 45 (1.8) 538 (4.2) 46 (1.6) 546 (5.4) 5 (0.6) 532 (10.8) 3(0.7) 503 (14.8) E
Netherlands -- -- -- -- -- -- -- -- 5
Russian Federation 21 (1.6) 548 (10.5) 62 (1.3) 534 (6.0) 9 (0.6) 503 (9.9) 8 (0.6) 509 (8.6) uj
International Avg. =
(Al Separate Science Countries) 38 (0.4) 519 (2.0) 48 (0.4) 518 (2.0) 8(0.2) 487 (3.3) 6 (0.2) 478 (3.3) §
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What Activities Do Students Do in Their Science Lessons?

Because it can affect pedagogical strategies, class size is shown in
Exhibit 6.7. Teachers’ reports on the size of their eighth-grade science
class reveal that across countries the average was g1 students, but there
was considerable variation even among the higher-performing coun-
tries — from 44 students in Korea to 20 in Belgium (Flemish). Average
class size was relatively uniform across all of the Benchmarking entities,
ranging from 29 to g2 students. The relationship between class size and
achievement is difficult to disentangle, given the variety of policies and
practices and the fact that smaller classes can be used for both
advanced and remedial learning. It makes sense, however, that teachers
may have an easier time managing and conducting more student
centered instructional activities with smaller classes.

Extensive research about class size in relation to achievement indicates
that the existence of such a relationship is dependent on the situation.*
Dramatic reductions in class size can be related to gains in achieve-
ment, but the chief effects of smaller classes often are in relation to
teacher attitudes and instructional behaviors. Also, the research is more
consistent in suggesting that reductions in class size have the potential
to help students in the primary grades. The TIMSS 1999 data support
the complexity of this issue. Four of the five highest-performing coun-
tries — Chinese Taipei, Singapore, Japan, and Korea — were among
those with the largest science classes. Within countries, several show
little or no relationship between achievement and class size, often
because students are mostly all in classes of similar size. Within other
countries, there appears to be a curvilinear relationship, or those
students with higher achievement appear to be in larger classes. In
some countries, larger classes may represent the more usual situation
for science teaching, with smaller classes used primarily for students
needing remediation or for those students in the less-advanced tracks.

Exhibit 6.8 presents a profile of the activities most commonly encoun-
tered in science classes around the world, as reported by science
teachers. On average internationally, the most common activity was
teacher lecture (24 percent of class time), followed by students
conducting experiments (15 percent) and teacher-guided student prac-
tice (14 percent). Re-teaching and clarification of content and
procedures, student independent practice, tests and quizzes, and
teacher demonstrations of experiments each occupied 10 percent of
class time. In general for the United States as a whole and the
Benchmarking entities, teachers’ reports on the frequency of these

4 Mayer, D.P, Mullens, J.E., and Moore, M.T. (2000), Monitoring School Quality: An Indicators Report, NCES 2001-030,
Washington, DC: National Center for Education Statistics.
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activities matched the international profile. According to U.S. science
teachers, class time is spent as follows: 19 percent on lecture style teacher
presentation; 29 percent on teacher-guided or independent student prac-
tice; 17 percent on students conducting experiments; eight percent on
teachers demonstrating experiments; nine percent on re-teaching and
clarification; nine percent on tests and quizzes, eight percent on home-
work review; six percent on administrative tasks; and three percent on
other activities.

As shown in Exhibit 6.9, most students internationally (8o percent on
average in general-science countries) agreed with teachers’ reports about
the prevalence of teacher-guided activities, saying that their teachers
frequently showed them how to do science problems. Approximately 70
percent of the students in the United States overall and in most of the
Benchmarking entities reported this also. According to students, working
independently on worksheets or textbooks also occurred frequently inter-
nationally (56 percent), and was even more pervasive throughout the
Benchmarking entities, where between 70 and 85 percent in most entities
reported doing this activity almost always or pretty often. As for working
on science projects, the Benchmarking entities typically were above the
international average (51 percent), ranging from 49 to 77 percent.

Compared with students internationally, eighth graders in each of the
Benchmarking jurisdictions and in the United States overall reported an
unusually large amount of classroom time devoted to working on home-
work. Internationally, 51 percent of the students reported frequently
discussing their completed homework in science class. The figure for the
United States was 63 percent, and it ranged from 52 percent in Texas to
82 percent in Naperville for the Benchmarking jurisdictions. A slightly
greater difference was evident for frequently beginning homework in class
— 41 percent internationally compared with 57 percent for the United
States. In the Benchmarking jurisdictions, from 41 to 74 percent of the
students reported beginning their homework in class almost always or
pretty often.

As might be anticipated, students reported that use of the board was an
extremely common presentational mode in science class (see Exhibit
6.10). On average internationally for the general-science countries, 86
percent of students reported that teachers used the board at least pretty
often, and 42 percent reported that students did so. Using the board
seems to be less common in the United States, especially for students (29
percent). In the United States, use of an overhead projector is a popular
presentational mode, especially for teachers — 59 percent compared with
32 percent internationally. This mode was used frequently for more than



70 percent of the students in Maryland, North Carolina, Oregon, South
Carolina, Texas, the Academy School District, Guilford County,
Montgomery County, and Rochester. Use of a computer by the teacher
to demonstrate ideas in science was more prevalent in the U.S. (20
percent of students) than internationally (10 percent), and among
Benchmarking entities ranged from 12 percent in Chicago and
Guilford County to 28 percent in Jersey City and Montgomery County.

Effective science instruction requires the teacher to guide, focus, chal-
lenge, and encourage student learning. Problem-solving activities
typically call upon students to use higher-order thinking skills. To
examine the emphasis on reasoning and problem-solving in science
class, TIMSS created an index of teachers’ emphasis on scientific
reasoning and problem-solving (ESRPS). As shown in Exhibit 6.11, the
index is based on teachers’ reports about how often they asked students
to explain the reasoning behind an idea, represent and analyze rela-
tionships using tables, charts, and graphs, work on problems for which
there is no immediately obvious method of solution, write explanations
about what was observed and why it happened, and put events or
objects in order and give a reason for the organization. Students were
placed in the high category if, on average, they were asked to do these
activities in most of their lessons. The medium level represents students
asked to do these activities in some to most lessons, and students in the
low category did them only in some lessons or rarely.

On average internationally, 16 percent of students had teachers who
placed a high emphasis on scientific reasoning and problem-solving,
ranging from four percent in Belgium (Flemish) to about one-third in
Japan among the comparison countries. While the emphasis on
scientific reasoning and problem-solving was associated with achieve-
ment in some countries, there was no strong or consistent relationship
internationally or across entities. There was tremendous variation
among the Benchmarking participants on this index, ranging from

63 percent of students in the high category in Naperville to nine
percent or less in Chicago, Rochester, the Michigan Invitational Group,
and Idaho.

Exhibit Rg.7 in the reference section shows the percentages of students
asked in most or every lesson to engage in each of the activities
included in the problem-solving index. The most common problem-
solving activity was for teachers to ask students to explain the reasoning
behind an idea. On average internationally, 68 percent of students had
teachers who asked them to do this in most or every lesson. On average
also, a majority of students (52 percent) were asked to write explana-
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tions about what was observed and why it happened in most or every
lesson, but only 15 percent were asked to work on problems for which
there was no immediately obvious method of solution. In the United
States and among Benchmarking participants generally, teachers more
often asked students to explain the reasoning behind an idea (80 percent
of students in the United States, and up to 100 percent in Naperville),
but otherwise approximated the international averages.

The choices teachers make determine, to a large extent, what students
learn. An important aspect of teaching science is the emphasis placed on
scientific investigation. In order to measure this, TIMSS created an index
of emphasis on conducting experiments in science classes (ECES), shown
in Exhibit 6.12. The index is based on students’ and teachers’ reports of
the frequency of the teacher demonstrating experiments and the students
conducting experiments or practical investigations. A high level indicates
that the teacher reported that at least 25 percent of class time is spent on
the teacher demonstrating or students conducting experiments, and the
student reported that these occur almost always or pretty often. A low
level indicates that the teacher reported that 10 percent or less of class
time is spent on the teacher demonstrating or students conducting exper-
iments, and the student reported that these occur once in a while or
never. The middle category includes all other combinations of responses.

Internationally on average, 348 percent of students in countries with
general/integrated science were in classes with a high emphasis on exper-
iments, ranging from two percent in Italy to 78 percent in Hong Kong.
There was great variation among the Benchmarking participants also,
from a high of 79 percent in Naperville to a low of 17 percent in the
Delaware Science Coalition. In general, lower percentages of students in
the high category were found in the countries with separate sciences, but
this varied across science subjects, with the greatest emphasis on experi-
ments in the physical sciences. Earth science had the least emphasis on
experiments. Across countries, 52 percent of earth science students were
in the low category, but only 21 percent of students in biology, five
percent in physics and chemistry, and three percent in general/integrated
science had classes with low emphasis on experiments.

Exhibits Rg.8 and Rg.g in the reference section summarize students’
responses to the questions on the frequency of teachers demonstrating
and students conducting experiments that were included in the index of
emphasis on conducting experiments. On average internationally, 71
percent of students in general/integrated science reported that their
teachers demonstrate experiments almost always or pretty often. Only 29
percent of Italian students reported that their teachers did so, compared



with g1 percent of the students in England. The United States and the
Benchmarking participants generally were close to the international
average. Among separate-science countries, teacher demonstrations of
experiments were reported most often in chemistry (68 percent) and
physics (61 percent), and less frequently in biology (42 percent) and
earth science (19 percent).

Students’ reports on the frequency with which they conduct experi-
ments or practical investigations in class show a similar pattern across
science subjects but a lower frequency than for teachers’ demonstration
of experiments. Internationally, 57 percent of students in countries with
general/integrated science reported that they do an experiment or
practical investigation almost always or pretty often. Across countries
with separate sciences, only 15 percent of the students in earth science,
27 percent in biology, and g9 percent in physics and chemistry reported
doing experiments this frequently. In the United States, 65 percent of
students reported frequently doing experiments or practical investiga-
tions, and among Benchmarking participants the percentage ranged
from 44 percent in Chicago to more than 85 percent in the Academy
School District, First in the World, and Naperville.

Teachers were not asked about the emphasis placed on using things
from everyday life in solving science problems, but students were (see
Exhibit Rg.10). In most of the countries, students reported a moderate
emphasis on doing this type of problem in science class. Almost half
(49 percent), on average internationally, said these activities occur
once in a while or pretty often in science class. The figures were
comparable for the United States and most Benchmarking jurisdic-
tions. More than half the students in Connecticut, Maryland, North
and South Carolina, Chicago, the Fremont/Lincoln/Westside Public
Schools, Guilford County, Jersey City, Miami-Dade, Naperville, and
Rochester reported that they use things from everyday life in solving
science problems almost always or pretty often.
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. . TIMSS 1999
Science Class Size | SC Benchmarking

Boston College
8th Grade Science

Overall 1 - 20 Students 21 - 35 Students 36 or More Students
Average
Class Size Percent of Average Percent of Average Percent of Average
Students Achievement Students Achievement Students Achievement
Countries
United States  r 26 (0.5) 15 (2.1) 530 (9.4) 80 (2.4) 522 (5.4) 5 (1.4) 493 (14.9)
Belgium (Flemish)  r 20 (0.5) 61 (3.9) 527 (5.1) 38 (3.9) 540 (7.2) 1(1.0) ~ ~
Canada s 27 (0.3) 12 (2.1) 525 (7.8) 86 (2.2) 535 (3.1) 2 (0.8) ~ ~
Chinese Taipei 39 (0.5) 0 (0.0) ~ ~ 14 (2.9 564 (12.4) 86 (2.9) 569 (4.8)
Czech Republic 24 (0.4) 19 (3.8) 525 (7.6) 81 (3.8) 544 (5.3) 0 (0.0 ~~
England X X X X X X X X X X X X X X
Hong Kong, SAR 39 (0.3) 1 (0.0) ~~ 13 (3.1) 487 (8.2) 86 (3.2) 537 (4.1)
Italy 20 (0.3) 55 (3.9) 486 (5.3) 44 (3.9) 502 (6.1) 1 (0.0 ~ ~
Japan 36 (0.3) 1 (0.0) ~ ~ 41 (3.1) 547 (3.4) 58 (3.0) 550 (2.8)
Korea, Rep. of 43 (0.7) 0 (0.0) ~ ~ 10 (2.2) 537 (6.1) 90 (2.2) 550 (2.7)
Netherlands  r 25 (0.4) 1 (3.3) 492 (20.1) 89 (3.3) 554 (8.1) 0 (0.0 ~~
Russian Federation 24 (0.5) 19 (3.1) 501 (11.3) 81 (3.1) 536 (6.7) 0 (0.0) ~~
Singapore 37 (0.3) 1(0.4) ~ ~ 32 (3.8) 565 (16.0) 68 (3.8) 571 (8.0)
States
Connecticut s 24 (1.5) 32 (6.2) 516 (15.7) 64 (6.9) 549 (12.3) 4 (2.6) 458 (93.8)
ldaho s 23 (0.6) 25 (4.9) 524 (13.4) 74 (4.9) 529 (7.9) 1(0.3) ~ ~
lllinois ~ r 25 (0.6) 15 (2.7) 531 (11.0) 82 (2.9) 525 (6.0) 3(1.4) 432 (15.5)
Indiana r 25 (1.5) 30 (6.9) 555 (9.8) 67 (6.8) 532 (9.3) 3 (1.8) 552 (28.9)
Maryland s 27 (0.5) 6 (1.5 533 (25.1) 94 (1.6) 506 (8.0) 1(0.4) ~~
Massachusetts 24 (0.8) 24 (3.4) 520 (14.6) 75 (3.4) 546 (7.4) 1 (1.0 ~ ~
Michigan r 26 (0.6) 11 (3.3) 552 (13.8) 88 (3.4) 558 (7.4) 1(1.0) ~ ~
Missouri  r 24 (0.9) 31 (4.6) 508 (13.0) 65 (4.6) 533 (6.4) 4(2.7) 555 (22.6) ]
North Carolina  r 27 (1.9) 20 (5.8) 490 (18.5) 71 (7.1) 510 (7.6) 9 (4.9) 504 (22.4) §
Oregon r 27 (1.1) 17 (4.0) 526 (15.2) 81 (4.0) 547 (5.9) 1(1.3) ~~ %
Pennsylvania  r 24 (0.6) 21 (4.5) 522 (8.1) 78 (4.5) 527 (7.4) 1 (0.5) ~~ 2
South Carolina 25 (1.5) 31 (5.2) 503 (9.4) 63 (6.1) 518 (9.1) 6 (3.3) 565 (35.5) g
Texas s 25 (2.1) 25 (5.3) 484 (23.0) 69 (3.1) 531 (10.1) 5 (0.5) 536 (6.5) E
Districts and Consortia 3
Academy School Dist. #20, CO 27 (0.1) 2 (03) ~ ~ 98 (0.3) 558 (2.2) 0 (0.0 ~~ g
Chicago Public Schools, I r 27 (1.4) 9 (4.5) 437 (16.0) 80 (5.9) 454 (10.8) 11 (6.6) 21992 2
Delaware Science Coalition, DE s 28 (0.7) 7(.) 399 (21.4) 80 (6.2) 508 (12.9) 13 (5.7) 427 (15.7) '%
First in the World Consort., IL 27 (0.3) 17 (3.4) 577 (11.7) 78 (3.7) 562 (6.1) 5 (0.6) 590 (30.7) g
Fremont/Lincoln/WestSide PS, NE 1 25 (1.9) 23 (5.8) 527 (20.4) 75 (4.7) 515 (8.1) 3(0.1) 382 (7.2) g
Guilford County, NC 26 (0.4) 7.7 569 (25.2) 90 (2.7) 528 (9.0) 3 (0.5) 619 (17.4) %
Jersey City Public Schools, NJ s 27 (2.4) 19 (7.1) 450 (12.3) 71 (5.8) 443 (11.8) 9 (4.9) 454 (16.3) 'EE
Miami-Dade County PS,FL s 32 (1.0) 9 (4.1) 345 (38.3) 59 (7.3) 449 (12.4) 32 (6.8) 428 (11.6) -,%
Michigan Invitational Group, Ml 26 (0.2) 5(1.3) 552 (7.9) 94 (1.3) 566 (7.5) 1 (0.0) ~ ~ g
Montgomery County, MD X X X X X X X X X X X X X X é
Naperville Sch. Dist. #203, IL 27 (0.2) 7(1.6) 583 (8.2) 93 (1.6) 584 (4.1) 0 (0.0 ~ ~ =
Project SMART Consortium, OH 24 (0.3) 22 (3.0) 545 (17.5) 77 (2.9) 537 (9.5) 0 (0.0) ~~ ;
Rochester City Sch. Dist., NY 23 (0.6) 29 (5.1) 442 (16.1) 71 (5.1) 461 (10.9) 0 (0.0 ~ ~ §
SW Math/Sci. Collaborative, PA 25 (1.1) 19 (4.7) 534 (17.1) 78 (4.6) 543 (7.9) 2(0.2) ~ o~ §
International Avg. 31 (0.1) 16 (0.4) 477 2.8) 52 (0.5) 486 (1.5) 31 (0.4) 462 (4.8)
(All Countries)
Background data provided by teachers. A tilde (~) indicates insufficient data to report achievement.
States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

response data available for 50-69% of students. An “x" indicates teacher response data available

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, for <50% of students.

some totals may appear inconsistent.
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TIMSS 1999
Benchmarking
Boston College

ISC

8th Grade Science

511 J{RR:N Time Spent on Various Activities in Science Class

Average Percentage of Class Time Spent in a Typical Month of Lessons
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Connecticut
Idaho

lllinois

Indiana
Massachusetts
Michigan
Missouri

North Carolina
Pennsylvania
South Carolina

Districts and Consortia

Academy School Dist. #20, CO

Chicago Public Schools, IL
Delaware Science Coalition, DE

First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE

Guilford County, NC

Jersey City Public Schools, NJ

Miami-Dade County PS, FL

Michigan Invitational Group, MI

X X

Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH

1 (0.0)
5 (0.5)
5(1.1)

2 (0.7)

29 (0.6)
r21 (1.1)
r 23 (1.1)

5(0.2)
8 (0.6)
7 (0.5)

1 (1.2)

9 (0.5)
8(0.2)
r 10 (0.5)

10 (0.6)

r 11 (0.6)

9 (0.3)
8 (0.6)
r 13 (0.4)

11 (0.5
r 11 (0.3)

r 10 (0.5

13 (0.8)
r 15 (1.0)
r 13 (0.8)

9 (0.5
9 (0.3)
r 10 (0.5)

3(0.2)
5 (0.4)
8(0.7)

6 (1.1)

r

r

r

r

r

r

r

r

9 (0.5

1 (1.3)

r

r

Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

r

17 (1.8)

8 (0.5)

19 (2.1) 13 (0.9) 9 (0.8)

8 (0.9)

'"te&'\‘ﬁ‘té‘(’)ﬂf"tﬁ:gil 401 904 2402 1402 1001 1001 1001 1001 1502 301

An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

Background data provided by teachers.

response data available for 50-69% of students. An “x" indicates teacher response data available

for <50% students.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.
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Students Doing Various Activities in Science Class*

General/Integrated Science

United States
Canada
Chinese Taipei
England

Hong Kong, SAR
Italy

Japan

Korea, Rep. of
Singapore

Countries

Connecticut
Idaho

lllinois

Indiana
Maryland
Massachusetts
Michigan
Missouri

North Carolina
Oregon
Pennsylvania
South Carolina
Texas

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All General Science Countries)

Background data provided by students.

* Countries administered either a general/integrated science or separate subject area form of the
questionnaire. In countries that administered the separate subject area form, students were asked

about each subject area separately.

We Discuss Our
Completed
Homework

PR RPN S = RPN
SRUIRS] LORSRERERU) KORORSNO RO

Wy = O =W s =
& O S o & g OO O S O O

51 (0.3)

@ Chinese Taipei: Students were asked about 'natural science’; data pertain to grade 8

physics/chemistry course.
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8th Grade Science

Percentage of Students Reporting
Almost Always or Pretty Often

Teacher Shows Ui Wi o
Us How 0 Do W$rksheets or We Work on
Science Problems extbooks Science Projects
on Our Own

69 (1.4) 76 (1.5) 59 (1.3)

74 (1.2) 76 (1.1) 62 (1.5)

88 (0.7) 61 (1.3) 52 (1.3)

7 (0.9) 63 (2.1) 55 (1.6)

6 (0.8) 54 (1.1) 43 (1.1)

6 (1.5) 38 (13) 35 (1.7)

74 (1.1) 29 (13) 21 (0.8)

73 (1.1) 27 (0.8) 36 (1.0)

85 (0.9) 75 (0.9) 39 (1.5)

1 (2.4) 75 (2.5) 60 (3.0)

121 79 (2.0) 65 (2.4)

66 (1.9) 76 (2.3) 61 (2.1)

68 (2.4) 74 (2.8) 65 (2.3)

72 (1.6) 77 (1.7) 60 (1.9)

4 (2.0) 73 (1.7) 60 (2.2)

9 (2.3) 82 (13) 60 (2.5)

7 (2.1) 80 (1.9) 63 2.7)

78 (1.9) 84 (2.1) 61 (2.2)

4 (1.5) 71 (2.3) 73 2.2)

61 (2.0) 72 (2.6) 57 (3.8)

1 (2.5) 81 (2.3) 56 (2.3)

7 (2.8) 78 (2.0) 56 (2.5)

6 (1.1) 74 (1.1) 65 (1.4)

69 (3.0) 79 (3.0 49 (4.3)

4 (2.2) 81 (2.1) 59 (2.2)

8 (1.8) 69 (2.5) 63 (2.7)

5 (3.1) 76 (2.2) 69 (1.9)

73 (2.0) 87 (1.1) 59 (2.1)

78 (3.8) 78 (2.0) 60 (2.3)

78 (2.4) 82 (1.1) 63 (3.3)

67 (2.2) 81 (1.5) 58 (2.2)

9 (1.7) 74 (1.9) 61 (3.8)

5 (2.0) 79 (1.9) 62 (1.9)

6 (2.2) 74 (1.9) 57 (1.9)

s 82 (1.4) s 84 (1.8 s 77 (2.9)

7 2.7) 75 (2.7) 54 (33)

80 (0.2) 56 (0.3) 51 (0.3)

TIMSS 1999

| ( Benchmarking

Boston College

We Begin Our
Homework

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

b Netherlands: Data for physics/chemistry teachers are reported in the physics panel.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

some totals may appear inconsistent.
A dash (-) indicates data are not available.

An “s" indicates a 50-69% student response rate.

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



Exhibit 6.9

(Continued) Students Doing Various Activities in Science Class

8th Grade Science

Percentage of Students Reporting
Almost Always or Pretty Often

. We Work on
Wecgrlichtsegur TSST_T;\:VS;O'\JN;' Worksheets or We Work on We Begin Our
P . Textbooks Science Projects Homework
Homework Science Problems
on Our Own
Earth Science
Belgium (Flemish) 22 (1.4) 21 (1.0) 46 (1.3) 15 (0.9) 10 (0.8)
Czech Republic 27 (1.8) 96 (0.7) 49 (2.6) 15 (1.3) 13 (1.2)
Netherlands 70 (2.3) 43 (2.4) 80 (1.9) 14 (1.6) 74 (2.1)
Russian Federation 39 (1.2) 44 (1.6) 62 (1.3) 29 (1.3) 21 (0.8)
Int tional Avg.
(All Separate Science Countries) a1 ©5) 60 (0.) 56 (0.5 31 09) 29 04)
Biology
Belgium (Flemish) 22 (1.1) 21 (1.7) 42 (1.5) 24 (1.3) 7 (0.9)
Czech Republic 25 (1.6) 98 (0.6) 41 (2.5) 15 (1.2) 15 (1.2)
Netherlands 57 (4.0) 45 (2.1) 79 (3.6) 17 (1.7) 70 (3.1)
Russian Federation 38 (1.2) 36 (1.5) 64 (1.5) 27 (1.4) 18 (1.1)
ol separate SN, 49 ) 54 04 51 03 2 0 27 0
Physics
Belgium (Flemish) 28 (2.1) 58 (2.6) 45 (2.0) 35 (1.8) 11 (1.3)
Czech Republic 29 (1.7) 98 (0.4) 40 (1.6) 27 (1.4) 14 (1.4)
Netherlands ® 64 (2.9) 55 (2.5) 81 (1.9) 17 (1.5) 73 (2.7)
Russian Federation 44 (1.2) 89 (0.9) 64 (1.3) 33 (1.1) 24 (1.0)
ol separate SN, 45 03) o1 03 2 0 Yy 51 0
Chemistry
Belgium (Flemish) -— -— -— -— -—
Czech Republic 30 (1.9) 97 (0.9) 40 (2.1) 35 (1.4) 13 (1.2)
Netherlands -— -— -— -— -—
Russian Federation 48 (1.2) 89 (0.8) 64 (1.6) 30 (1.2) 21 (1.1)
International Avg. 45 (05) 85 (0.3) 50 (0.5) 44 (05) 28 (0.4)

(All Separate Science Countries)

Teachers and Instruction

TIMSS 1999

| ( Benchmarking

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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235



311 ) Presentational Modes Used in Science Class*

General/Integrated Science

United States
Canada
Chinese Taipei
England

Hong Kong, SAR
Italy

Japan

Korea, Rep. of
Singapore

Countries

Connecticut
Idaho

lllinois

Indiana
Maryland
Massachusetts
Michigan
Missouri

North Carolina
Oregon
Pennsylvania
South Carolina
Texas

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, Ml
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY

SW Math/Sci. Collaborative, PA

International Avg.
(All General Science Countries)

Background data provided by students.

* Countries administered either a general/integrated science or separate subject area form of the
questionnaire. In countries that administered the separate subject area form, students were asked

about each subject area separately.

8th Grade Science

TIMSS 1999

| ( Benchmarking

Boston College

Percentage of Students Reporting Almost Always or Pretty Often

Teacher
Uses the Board
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86 (0.2)

@ Chinese Taipei: Students were asked about ‘natural science’; data pertain to grade 8

physics/chemistry course.
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Teacher Uses an
Overhead Projector

59 (2.3)
55 (1.8)
7 (1.0)
36 (2.7)
25 (2.1)
9 (0.9
10 (1.5)
26 (2.4)
81 (1.5

53 (3.8)
78 (2.5)
52 (4.1)
57 (3.3)
59 (3.4)
74 (33)
76 (3.8)
57 (3.3)
73 (3.6)
76 (2.2)

84 (1.1)
28 (7.2)
56 (3.7)
59 (6.2)
68 (3.5
7 (42)
46 (2.2)
58 (4.1
7 (2.0
77 (3.1
66 (2.0
61 (2.4)
80 (2.9)
45 (5.0)

)
)
)
)

32 (0.4)

Teacher Uses a
Computer to
Demonstrate Ideas
in Science

Students
Use the Board

2z liibzxe

N NN B W NN W N
o VW oo = = ©V VW s O
STV ETNNNN
LDIBE oI IYE T o 2 L

N

Students Use an
Overhead Projector
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TS SS9 9595 9=
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SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

b Netherlands: Data for physics/chemistry teachers are reported in the physics panel.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

some totals may appear inconsistent.

A dash (=) indicates data are not available.

An "s" indicates a 50-69% student response rate.

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



Exhibit 6.10
(Continued)

Presentational Modes Used in Science Class™®

_Earth Science

Belgium (Flemish)

Czech Republic

Netherlands

Russian Federation

International Avg.

(All Separate Science Countries)

Biology

Belgium (Flemish)

Czech Republic

Netherlands

Russian Federation

International Avg.

(All Separate Science Countries)

Physics

Belgium (Flemish)
Czech Republic
Netherlands ®
Russian Federation
International Avg.
(All Separate Science Countries)

Chemistry

Belgium (Flemish)
Czech Republic
Netherlands
Russian Federation

International Avg.
(All Separate Science Countries)

8th Grade Science

Percentage of Students Reporting Almost Always or Pretty Often

Teacher
Uses the Board

Teacher Uses a
Teacher Uses an Computer to

Overhead Projector

in Science
57 (2.4) 3(0.4)
12 (1.6) 3(0.5)
19 (3.0) 6 (1.0)
8 (0.7) 2 (0.4)
25 (0.6) 5(0.2)
50 (2.3) 3 (0.6)
17 (2.1) 3 (1.0)
14 (2.7) 3(0.7)
10 (1.0) 2 (0.2)
28 (0.5) 5(0.2)
26 (2.9) 4 (0.8)
18 (1.8) 5(0.7)
13 (2.1) 5 (1.0)
10 (0.9) 3 (0.4)
23 (0.5) 7(0.2)
19 (2.3) 3(0.8)
9 (0.7) 2 (0.3)
23 (0.5) 6 (0.2)

Teachers and Instruction

Demonstrate Ideas

Students
Use the Board

[os] D =
N o & ©
SRR SR=
RGN

56 (0.4)

67 (2.2)

84 (1.2)

68 (0.4)

Students Use an
Overhead Projector

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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TIMSS 1999
Index of Teachers’ Emphasis on Scientific Reasoning and Problem-Solving (ESRPS) | SC Benchmarking

Boston College
8th Grade Science

238

Index of Teachers’ I;"S'F?Phs ME"’S%';'S'“ ELS‘;‘;,"S

Emphasis on Scientific

Reasoning and Percent of =~ Average  Percentof  Average  Percentof  Average
Students  Achievement Students Achievement Students Achievement

Problem-Solving

Naperville Sch. Dist. #203, IL 63 (4.1) 578 (5.1) 31 (41) 592 (9.1) 6(0.7) 615 (14.8)
Index based on teachers’ Texas 33 (7.7) 506 (20.4) 48 (6.3) 528 (10.7) 19 (400 479 (25.0)
responses to five questions Japan 32 (40) 555 (1) 37 (44) 549 35 31 (39) 545 3.7)
?&%‘ggﬁgf{;‘figgﬂ ?ﬁt ~ Guilford County, NC 32 (52) 526 (159 40 (48) 543 (123) 28 (41) 524 (202)
reasoning behind an idea; First in the World Consort., IL 29 (6.2) 553 (115) 46 (7.5) 576 (9.4) 25 (2.7) 556 (6.1)
2) represent and analyze Academy School Dist. #20, CO 26 (0.3) 556 (3.9) 57 (0.4) 563 (3.4) 17 (0.3) 550 (2.4)
relationships using tables, Canada 26 (3.1) 551 (55) 48 3.4) 530 (4.4) 26 (2.7) 528 (5.7)
;Tg&;g;ig?iva?c‘;}"%tr"enls ltaly 26 (8 490 (74) 46 (44) 490 (59) 28 37) 502 (6)
no immediately obvious Massachusetts 25 (4.6) 517 (12.3) 52 (5.4) 535 (9.4) 23 (3.4) 552 (15.0)
method of solution: 4) write North Carolina 25 (5.7) 509 (18.8) 41 (52) 505 (8.5) 35 (5.2) 504 (11.3)
explanations about what Jersey City Public Schools, NJ 24 (48) 460 (120) 56 (6.0) 449 (132) 20 (5.2) 435 (9.8)
was observed and why it Connecticut 24 (73) 525 (154) 46 (62) 547 (158) 30 (63) 527 (13.4)
ngeii?fszgf;fgzwef Maryland 24 37) 490 (149) 53 (47) 509 (11.1) 23 (48 506 (12.0)
reason for the organization South Carolina 23 (53) 511 (167) 51 (55 519 (8.3) 26 (52) 504 (17.7)
(see reference exhibit R3.7). Indiana 21 (5.0) 527 (13.0) 58 (6.6) 544 (8.1) 22 (5.6) 532 (13.7)
Average is computed across llinois 18 (5.5 542 (12.8) 43 (6.0) 522 (8.9) 39 (6.6) 524 (7.9)
the five items based on a Miami-Dade County PS, FL 18 (44) 403 (17.3) 55 (8.1) 420 (11.6) 28 (9.0) 469 (12.2)
glgﬁ)';’ttrfgsﬁ 12==|;§vmeer or _ Michigan 17 52) 531 (124) 46 (65) 562 (92) 37 (50) 556 (8.6)
lessons; 3 = most lessons; Project SMART Consortium, OH 17 (2.9) 522 (15.7) 35 (4.0) 529 (14.7) 47 (4.2) 549 (13.0)
4 = every lesson. High level United States 16 (2.3) 519 (9.7) 51 (3.2) 524 (6.3) 33 (3.7) 514 (6.5)

indicates average is greater Fremont/Lincoln/WestSide PS, NE 1569 530 (1.7) 4462 508(96 4102 51 (127) &

TQ\?Q ?r:dﬁ?:f;::vzrgﬂgef:;'m Missouri 15 49) 530 209) 49 (69) 524 94) 35 (52) 530 (85) é

greater than or equal to Pennsylvania 15 (6.5 543 (14.9) 43 (53) 534 (53) 4383  518(100 =

2.25 and less than 3. Low Oregon 1442) 533 (149) 48(63) 540 (109) 38(63) 540 (91) 2

level indicates average is less SW Math/Sci. Collaborative, PA 14 (42) 533 (11.5) 45 (85) 546 (9.4) 41 (92) 546 (143) E

than 2.25. Delaware Science Coalition, DE 14 (4.6) 527 (26.1) 55 (6.7) 489 (10.6) 32 (7.2) 500 (16.1) §

Russian Federation 13 (1.5) 548 (13.0) 50 (2.6) 530 (7.1) 37 (2.5) 523 (5.7) E

Chinese Taipei 11 (2.5 589 (13.5) 34 (43) 576 (7.4) 54 (4.4) 559 (4.9) ‘E

Czech Republic 9 (1.7) 543 (82) 42 3.1) 543 (6.1) 48 34) 537 (45) 2

Chicago Public Schools, IL 9 (5.3) 377 (36.2) 65 (7.3) 466 (13.0) 26 (7.6) 447 (8.1) E

Rochester City Sch. Dist., NY 9 (3.1) 406 (23.0) 64 (5.7) 459 (10.0) 28 (5.2) 446 (18.2) g

Hong Kong, SAR 8 (2.5) 554 (12.3) 29 (44) 538 (7.0) 63 (4.6) 524 (4.9) §

Singapore 8 (24) 600 (207) 29 3.8) 579 (158 63 (42) 559 (100) =

England 7 (23) 541 (283) 41 (46) 557 (7.5) 5147 540 80) 2

Michigan Invitational Group, M| 7 (0.7) 513 (6.7) 46 (4.3) 565 (8.2) 46 (4.6) 572 (7.5) g

Idaho 6 (3.0) 518 (125) 54 (58) 532 (7.5 40 (64) 524 (114 3

Korea, Rep. of 6 (1.9) 541 (104) 48 (4.1) 552 (3.3) 46 (3.9) 547 32) ~

Netherlands 5(14) 570 (13.1) 35 (43) 559 (6.9) 60 (46) 536 (10.1)

Belgium (Flemish) 4 (0.8) 550 (7.4) 20 (2.6) 537 (11.5) 77 (2.6) 533 (4.7) Q

Montgomery County, MD X X X X X X X X X X X X §
International Avg. 16 (0.4) 490 (1.9) 44 (0.6) 488 (12) 40 (0.6) 482 (1.1)

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.

Chapter

(All Countries)

An "r" indicates teacher response data available for 70-84% of students. An "s” indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available
for <50% of students.



Exhibit 6.11
(Continued)

Index of Teachers’ Emphasis on Scientific Reasoning and Problem-Solving (ESRPS)

8th Grade Science

10

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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TIMSS 1999

| ( Benchmarking

Boston College

Index of Emphasis on Conducting Experiments in Science Classes (ECES)

8th Grade Science

Index of Emphasis Elé%'sl Mggé‘;m IIE-S‘EAg

on Conducting

Ex_perlmglnts in Percent of Average Percent of Average Percent of Average
cience Classes Students  Achievement Students Achievement Students Achievement

Index based on teachers’
reports on the percentage
of time they spend

9 Nl ment Naperville Sch. Dist. #203, IL 79 (3.8) 584 (5.3) 21 (3.8) 592 (11.8) 0 (0.0) ==
emonstrating experiments; .
teachers' reports on the Hong Kong, SAR 78 (3.3) 536 (3.8) 22 (3.2) 516 (9.3) 1(0.4)
percentage of time England 59 (4.9) 556 (7.9) 40 (4.9) 539 (8.0) 0 (0.0) ==
students spend conducting Maryland 59 (5.3) 518 (8.9) 40 (5.3) 502 (7.3) 1 (0.4) ~ ~
experiments; students’ First in the World Consort., IL 56 (6.9) 573 (6.0) 44 (6.9) 555 (8.0) 0 (0.0) ~~
{:g?gg%’i‘vgg‘;" often the Academy School Dist. #20, CO 56 (0.7) 563 (3.5) 44 (0.7) 558 (2.9) 0 (0.0) > =
demonstration of an Connecticut 56 (6.9) 550 (13.8) 44 (6.9) 534 (8.0) 0(03) ==
experiment in science Singapore 55 (4.1) 580 (10.0) 44 (4.0) 556 (12.7) 1 (0.6) ~~
lessons; students’ reports Japan 54 (4.0) 552 (3.2) 45 (3.8) 549 (2.6) 1 (0.6) ~~
on how often they conduct Fremont/Lincoln/WestSide PS, NE 52(82) 524 (94) 47 (1.7) 514 (9.7) 1(06) =
an experiment or practical Oregon 49 (49) 557 85 50 (48) 533 (5.7) 208) - -
investigation in class (see
exhibits 6.8, R3.8 and R3.9). Canada 47 (3.8) 539 (4.1) 52 (3.9) 533 (3.6) 1(0.5) ==
In countries where science Miami-Dade County PS, FL 47 (10.3) 420 (6.8) 53 (10.3) 451 (15.8) 0 (0.0) ~~
is taught as separate Michigan 44 (6.0) 566 (5.6) 54 (6.1) 548 (10.1) 2 (1.6) >
subjects, students were Project SMART Consortium, OH 43 (35 544 (11.8) 57 35 535 (109) 0 (0.0 .
asked about each subject Te 41 (6.0 524 (115 56 (5.8 518 (14.8 3 (11 421 (488
area separately, and only exas o) i) ki) g i L o
teachers who teach a Indiana 41 (6.9) 545 (10.2) 59 (6.9) 540 (8.1) 1 (0.4) ~ ~ A
particular subject are Massachusetts 40 (4.9 551 (6.3) 58 (5.0) 532 (9.1) 2 (1.5) ~~ é
rﬁpfeseptefhmtthi _flgrfes SW Math/Sci. Collaborative, PA 39 (6.9) 559 (6.8) 57 (6.3) 539 (11.0) 4 (2.9) 511 20.7) =
snown Tor at subject. q q s a
High level indicates the Jersey City Public Schools, NJ 38 (4.0) 435 (9.8) 60 (4.0) 460 (12.7) 2 (0.2) <
teacher reported that at Illinois 34 (6.3) 542 (7.1) 61 (6.4) 520 (7.6) 4 (1.9) 533 279) E
least 25 percent of class Idaho 34 (6.5) 534 (11.5) 65 (6.6) 528 (7.1) 1(0.9) ~ ~ g
time is spent on the teacher Pennsylvania 33 (6.8) 549 (8.9) 60 (4.4) 528 (7.8) 7@ 491 (122) g
gf’;’]{ﬁgﬁﬁ?gg:&‘ﬁ;‘%@ts United States 31 (26)  531(68) 6426 523 (53) a0 52905 2
experiments, and the Missouri 31 (5.8) 536 (7.7) 62 (5.7) 524 (10.4) 7 (3.0) 526 (230) 2
student reported that the Chlcago Public Schools, IL 29 (9.2) 493 (17.7) 65 (8.2) 439 (9.4) 7 (4.3) 462 (28.1) g
teacher gives a South Carolina 28 (5.1) 528 (9.9) 71 (5.0) 510 (6.9) 1(0.7) ~~ %
demonstration of an Korea, Rep. of 27.31) 55834 7130 546 3.0) 207) -~ 3
experiment or the student Guilford County, NC 27 (40) 540 (156) 73 (40) 532 (92) 1(0.0) . B
conducts an experiment or . g
practical investigation in North Carolina 24 (6.1) 505 (14.1) 72 (6.1) 510 (6.2) 4(16) 486 (27.0) 3
class almost always or Michigan Invitational Group, Ml 22 (2.8) 577 (20.5) 78 (2.8) 564 (4.5) 0 (0.0) ~~ g
pretty often. Low level Delaware Science Coalition, DE 17 (55) 519 (289 79 (57  513(9.2) 3009 506385 3
indicates the teacher Chinese Taipei 14 (28)  574(02) 84 (29 570 (4.9) 2 (06) . =
reported that less than 10 Ital 2 (0.6 73 (3.0 493 (4.3 25 (2.9 498 67) =
percent of class time is ety ! - B = e A
spent on the teacher Montgomery County, MD X X X X X X X X X X X X %
demonstrating experiments Rochester City Sch. Dist., NY X X X X X X X X X X X X 2
or students conducting
experiments, and the i

P International Avg. 38 (0.7) 483 (1.7) 59 (0.7) 478 (1.3) 3(02) 459 (5.3)

student reported that the
teacher gives a
demonstration of an
experiment and the student
conducts an experiment or
practical investigation in
class once in a while or
never. Medium level
includes all other possible
combinations of responses.

General/Integrated Science
(ECES-G)

(All General Science Countries)

@ Chinese Taipei: Students were asked about ‘natural science’; data pertain to grade 8

physics/chemistry course.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

A tilde (~) indicates insufficient data to report achievement.

An "r" indicates teacher and/or student response data available for 70-84% of students. An “s" indi-

teacher and/or student response data available for <50% of students.

cates teacher and/or student response data available for 50-69% of students. An “x" indicates

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

Exhibit 6.12

(Continued 1) Index of Emphasis on Conducting Experiments in Science Classes (ECES)

Boston College

8th Grade Science

General/Integrated Science
(ECES-G)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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" TIMSS 1999
EXNIbIt 6,12 1 o of Emphasis on Conducting Experiments in Science Classes (ECES) | S C Benchmarking

(Continued 2) Boston College
8th Grade Science

High Medium Low
E@ES E@ES ECES

Percent of Average Percent of Average Percent of Average
Students  Achievement  Students  Achievement Students Achievement

Earth Science (ECES-E)

Belgium (Flemish)  r 2 (0.6) ~ ~ 43 (3.6) 530 (5.3) 56 (3.8) 549 (5.9)

Czech Republic 0 (0.0 ~ ~ 24 (4.4) 526 (5.3) 76 (4.4) 544 (4.3)

Netherlands  r 0 (0.0) ~ ~ 12 (1.9) 526 (15.6) 88 (1.9) 551 (7.3)

Russian Federation 0 (0.0) ~ ~ 45 (2.8) 521 (8.6) 55 (2.8) 538 (7.0)

International Avg.

(All Separate Science Countries) 102) - 48 (1.1) 505 (2.7) 52 (1.1) 525 (22)
Biology (ECES-B) .
()]
Belgium (Flemish)  r 15 (2.7) 543 (5.6) 77 (3.1) 549 (4.6) 8 (1.7) 537 (11.7) %
N Netherlands  r 1(0.7) ~ ~ 76 (5.1) 545 (12.1) 23 (5.1) 533 (10.3) g
(9]
Russian Federation 1(0.4) ~ ~ 79 (2.5) 530 (6.7) 20 (2.5) 540 (9.0) ~
Czech Republic 0 (0.0) ~ ~ 72 (3.5) 538 (5.0) 28 (3.5) 547 (7.3) é
International Avg. =
(All Separate Science Countries) 4(0.4) 494 (10.9) 76 (1.0) 515 (1.9) 21 (0.9) 520 (2.9) .§~
wv
Physics (ECES-P) §
. . @
Belgium (Flemish)  r 46 (6.6) 557 (10.5) 52 (6.7) 549 (6.6) 2 (0.2) ~~ 2
Netherlands ® r 16 (4.4) 550 (11.8) 78 (5.0) 551 (7.9) 6 (3.2) 497 (36.9) -,%
Czech Republic 14 (2.9 536 (10.9) 82 (2.8) 544 (4.7) 5(1.4) 555 (12.8) }2
©
Russian Federation 5(1.9) 538 (18.4) 90 (2.1) 533 (6.2) 5 (1.0) 516 (16.9) &
<
International Avg. =
(All Separate Science Countries) 21 (1.0) 524 (3.3) 74 (1.0) 514 (1.7) 5 (0.5) 507 (5.3) TEU
c
Chemistry (ECES-C) 2
c
Czech Republic 10 3.0 556 (13.9) 87 (3.0) 538 (4.2) 3 (0.9 545 (14.0) ,E
Russian Federation 2 (1.5) ~ ~ 93 (1.5) 532 (6.3) 5 (0.9) 532 (17.4) 'z_g
Belgium (Flemish) - - - - - - - - - - - - E
Netherlands -- -- -- -- -- -- =
International Avg. &
(All Separate Science Countries) 11009 508 (5.5) 84 (0.9) 506 (2.0) 5 (0.4) 495 (5.9) §

b Netherlands: Data for physics/chemistry teachers are reported in the physics panel. A dash () indicates data are not available. A tilde (~) indicates insufficient data to report achievement.
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, An “r" indicates teacher and/or student response data available for 70-84% of students.

some totals may appear inconsistent.
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Exhibit 6.12
(Continued 3)

Index of Emphasis on Conducting Experiments in Science Classes (ECES)

Earth Science (ECES-E)

Percentage of Students at High Level of
Index of Emphasis on Conducting
Experiments in Science Classes (ECES)

Belgium (Flemish)
Czech Republic
Netherlands
Russian Federation

Biology (ECES-B)

Belgium (Flemish)
Netherlands
Russian Federation
Czech Republic

Physics (ECES-P)

Belgium (Flemish)
Netherlands

Czech Republic
Russian Federation

Chemistry (ECES-C)

Czech Republic
Russian Federation
Belgium (Flemish)
Netherlands

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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How Are Computers Used?

Students’ reports on the frequency of computer use in science class are
presented in Exhibit 6.13. Internationally, very few students reported
frequent use of computers in any of the science subjects, although
somewhat greater use was found across the countries with general/inte-
grated science. Computer use was most frequent in the United States,
where 21 percent of students reported using computers in science class
almost always or pretty often, compared with eight percent on average
internationally. Use among Benchmarking participants ranged from

12 percent in the Chicago Public Schools to g5 percent in the Jersey
City Public Schools.

Because the Internet provides a wealth of opportunities for students to
collect and analyze information, TIMSS began asking about students’
access to the Internet and whether they used the World Wide Web to
access information for science projects. The data in Exhibit 6.14 indi-
cate great variation in Internet access across countries and across the
Benchmarking participants. Still, the international averages show about
one-quarter of the students with access to the Internet at school. The
international average for using the Internet to access information for
science class on even a monthly basis was 12 percent (less than half
those reporting access). For the Benchmarking jurisdictions, Internet
access at school ranged from g1 to g2 percent in Rochester and
Chicago to 98 percent in First in the World and Naperville.
Jurisdictions reporting g0 percent or more of the students accessing
information for science class on a monthly basis were Connecticut,
Massachusetts, the Academy School District, the Delaware Science
Coalition, First in the World, Jersey City, Montgomery County, and
Naperville. In general, Internet use for science projects was more
common among Benchmarking participants than in any of the
comparison countries.
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TIMSS 1999
Frequency of Computer Use in Science Classes* | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students Reporting Almost Always or Pretty Often

Participants with General/ Countries with Separate Science Subjects

Integrated Science

Earth Science Biology Physics Chemistry
Countries Belgium (Flemish) 2 (0.4) 2 (0.6) 3 (0.5 --
United States 21 (1.4) Czech Republic 2 (0.4) 2 (0.8) 2 (0.6) 1 (0.5)
Canada 14 (0.7) Netherlands ® 5 (0.7) 2 (0.3) 3 (0.4) - -
Chinese Taipei * 5 (0.3) Russian Federation 2 (0.3) 1(0.2) 2 (0.3) 2 (0.2)
England 10 (1.1)
Hong Kong, SAR 6 (0.6) e e 4(02) 3(02) 502) 4(02)
Italy 10 (1.2) Science Countries)
Japan 2 (0.8)
Korea, Rep. of 7 (0.9)
Singapore 15 (1.4)
States
Connecticut 20 (2.0)
Idaho 22 (2.8)
Illinois 20 (2.0)
Indiana 20 (1.8)
Maryland 20 (1.8)
Massachusetts 18 (2.3)
Michigan 15 (1.6)
Missouri 21 (2.6)
North Carolina 20 (1.5) o
Oregon 22 (2.5) g
Pennsylvania 16 (1.9) %
South Carolina 20 (1.9) g
Texas 17 (1.3) E
Districts and Consortia )
Academy School Dist. #20, CO 23 (1.1) g
Chicago Public Schools, IL 12022 &
Delaware Science Coalition, DE 21 (1.4) §
First in the World Consort., IL 30 (2.5) 5
Fremont/Lincoln/WestSide PS, NE 30 (2.6) E
Guilford County, NC 17 (1.9) %
Jersey City Public Schools, NJ 34 2
Miami-Dade County PS, FL 24 (2.4) é
Michigan Invitational Group, MI 18 (2.2) 21%
Montgomery County, MD 31 (3.8) f}
Naperville Sch. Dist. #203, IL 23 (1.5) £
Project SMART Consortium, OH 709 &
Rochester City Sch. Dist., NY s 24 (3.7) §
SW Math/Sci. Collaborative, PA 16 (2.7) §
In_ternational A_vg. 8 (02)
(All General Science Countries)
Background data provided by students. b Netherlands: Data for physics/chemistry teachers are reported in the physics panel.
* Countries administered either a general/integrated science or separate subject area form of the States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

questionnaire. In countries that administered the separate subject area form, students were asked
about each subject area separately. Percentages for separate science subject areas are based only on
those students taking each subject.

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

@ Chinese Taipei: Students were asked about 'natural science’; data pertain to grade 8 A dash () indicates data are not available.

physics/chemistry course. An “s" indicates a 50-69% student response rate.
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SO EE Access to the Internet and Use of the Internet for Science Projects

TIMSS 1999

| ( Benchmarking

Boston College

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by students.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

At Home

Percentage of Students

Have Access to the Internet

At School

Elsewhere

8th Grade Science

Use the Internet for Science Projects
at Least Once a Month

Use E-mail to Work
with Students
in Other Schools

Use the World Wide

Web to Access
Information

Prloiuoulrlro

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

= S D T N N NN N NN S=SNS=S

LUrxxozoebbzx

12 (0.1)

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

some totals may appear inconsistent.

An “r" indicates a 70-84% student response rate.
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What Are the Roles of Homework and Assessment?

The amount of time students spend on homework assignments is an
important consideration in examining their opportunity to learn science.
Exhibit 6.15 presents the index of teachers’ emphasis on science home-
work (EsH). Students in the high category had teachers who reported
giving relatively long homework assignments (more than o minutes) on
a relatively frequent basis (at least once or twice a week). Those in the low
category had teachers who gave short assignments (less than go minutes)
relatively infrequently (less than once a week or never). The medium
level includes all other combinations of responses. Details from teachers’
reports about the length and frequency of their homework assignments
are found in the reference section in Exhibit Rg.11.

The results show substantial variation across countries and Benchmarking
entities in the emphasis placed on homework. Together with Italy among
the comparison countries, the Academy School District had more than
half its students in the high category. For the remaining Benchmarking
participants, the majority of students were in the medium category.
Countries with one-third or more of their students in the low category
included Korea, Japan, Belgium (Flemish), and the Czech Republic. Only
the Fremont/Lincoln/Westside Public Schools had a comparable
percentage among Benchmarking participants. There was little relation-
ship between the amount of homework assigned and students’
performance. Again, lower-performing students may need more home-
work assignments for remedial reasons.

Since problem-solving activities will potentially be more beneficial if they
can be extended to out-of-class-situations and stretched over a longer
time, TIMSS asked teachers how often they assigned science homework
based on projects and investigations. The data in Exhibit Rg.12 in the
reference section show that this was a more common practice in the
United States and the Benchmarking jurisdictions than in the comparison
countries, with the exception of Canada. Although the percentage of
students in classes where this type of science homework is sometimes or
always assigned was well above the international average of g4 percent in
most Benchmarking jurisdictions, it ranged from 18 percent in the
Rochester City School District to g2 percent in the Naperville School
District. In some countries the students who were sometimes or always
assigned science projects as homework performed slightly better than
those who were rarely or never assigned it.
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One theme in recommendations for educational reform is to make
assessment a continuous process that relies on a variety of methods and
sources of data, rather than on a few high-stakes tests. Exhibit 6.16
shows teachers’ reports about the weight given to various types of
assessment. Teachers in the United States as a whole and in most of the
Benchmarking jurisdictions reported placing less weight on informal
assessment approaches than did teachers internationally. On average
internationally, the most emphasis was placed on teacher-made tests
requiring explanations and on students’ responses in class, which were
given quite a lot or a great deal of weight for 76 and 75 percent of the
students, respectively. The next heaviest weight internationally was
given to observations of students (68 percent). While the weight given
teacher-made tests requiring explanations was similar to or greater than
the international average in many Benchmarking jurisdictions,
students’ responses in class and observations of students were given less
weight in the United States as a whole and in most Benchmarking juris-
dictions (generally for about half the students or less). Exceptions
included Chicago, the Delaware Science Coalition, Jersey City, and
Miami-Dade.

Internationally, the least weight reportedly was given to external stan-
dardized tests, with just 39 percent of students having science teachers
who reported giving them quite a lot or a great deal of weight. Science
teachers in the United States and across Benchmarking participants
generally gave less weight to these tests. The percentage of students
whose teachers give a lot of weight to such assessments ranged from
less than 10 percent in Indiana, Maryland, Pennsylvania, the Academy
School District, First in the World, and Naperville, to more than

40 percent in the Jersey City Public Schools.

As shown in Exhibit Rg.14, eighth-grade students reported substantial
variation in the frequency of testing in their science classes. On average
internationally, 58 percent of students in general/integrated science
classes and about ro percent of students in separate science classes
reported having a quiz or test almost always or pretty often. Testing was
reported to be relatively frequent in the United States, where

717 percent of students reported often having a quiz or test in science
class. Across the Benchmarking participants generally, between 70 and
85 percent of eighth-grade students were in science classes with
frequent testing.

Teachers and Instruction

249



TIMSS 1999

| ( Benchmarking

Boston College

Index of Teachers’ Emphasis on Science Homework (ESH)

8th Grade Science

250

High Medium Low
Index of Teachers’ ESH ESH ESH
EmphaSis on Science Py t of Average Percent of Average Percent of Average
Homework Setrtfggnts Achiever?went Students Achiever%ent Students Achiever%ent
Italy 58 (33) 493 (5.9) 34 32) 495 (5.5) 8 (1.8) 486 (12.0)
Index based on teachers’ Academy School Dist. #20, CO 50 (0.4) 563 (2.8) 50 (0.4) 555 (2.9) 0 (0.0) ~~
responses to two questions Singapore 35 (43) 570 123) 55 41)  575(11.2) 11 (24) 524 (193)
about how often they . )
usually assign sclence Rochester City Sch. Dist., NY 34 (47) 468 (149) 52 (53) 444 (1.9) 13 (44) 447 (15.9)
homework and how many Chicago Public Schools, IL 32 (8.9) 449 (20.4) 68 (8.9) 452 (11.2) 0 (0.0) ~~
minutes of science Russian Federation 32 (2.6) 527 (8.3) 66 (2.6) 530 (6.6) 3 (0.8) 542 (18.4)
homework they usually Chinese Taipei 26 (38) 584 (7.8) 54 (4.4) 566 (5.5) 20 33) 558 (7.9)
f;?gg:i:‘ii?ﬁ;i(:%_ ). Michigan Invitational Group, MI 25 (26) 567 190) 75 (2.6) 563 (5.4) 0 (0.0) -~
High level indicates the England 22 290 563 (113) 74 3.1) 533 (5.2) 4(13) 511 (12.4)
assignment of more than 30 Project SMART Consortium, OH 19 (2.8) 568 (16.5) 70 (2.3) 534 (9.9) 12 (2.6) 510 (13.9)
minutes of homework at Massachusetts 18 (3.8) 529 (15.5) 82 (3.8) 534 (8.2) 0 (0.0) ~~
least once or twice a week. Oregon 17 (51) 548 (11.0) 68 (5.8) 534 (7.0) 14 (48) 538 (12.3)
gg’si""gmee'r::gffgs?tmi 30 Miami-Dade County PS, FL 17 6.0)  435(113) 8157 424113 22 - -
minutes of homework less Naperville Sch. Dist. #203, IL 17 (2.8) 594 (9.6) 83 (2.8) 583 (4.6) 0 (0.0) ==
than once a week or never Jersey City Public Schools, NJ 16 (2.8) 438 (16.2) 82 (2.9) 439 (11.5) 3 (0.1) 403 (10.6)
assigning homework. United States 15 (1.8) 507 (9.5) 77 24) 517 (5.2) 8 (1.7) 505 (15.6)
Medium level includes all Pennsylvania 15 (45) 531 (168) 76 (53) 531 (6.7) 9 (30) 496 (19.9)
other possible combinations
of responses. Hong Kong, SAR 14 2.8) 527 (83) 68 (4.0) 533 (4.2) 19 (3.6) 521 (11.6)
Illinois 13 39) 499 (16.8) 74 (6.0) 521 (8.0) 12 (42) 549 (8.5)
Texas 13 (35 518 (222) 70 (46) 508 (123) 17 (5.0) 505 (13.3)
Michigan 12 34) 524 (157) 81 (43) 544 (96) 7 32) 566 (10.3) §
Missouri 11 (3.7) 534 (9.6) 76 (4.9) 519 (7.6) 1431 538082 2
Canada 10 2.3) 542 (8.9) 80 (2.8) 534 (2.6) 1009 51564 2
Connecticut 10 (3.2) 521 (27.2) 89 (3.2) 531 (10.9) 1 (0.5) ~ ~ g
Indiana 9 (28 548 (21.1) 80 (57) 531 (7.2) 11 (44) 544 294) E
SW Math/Sci. Collaborative, PA 8 (36) 531 (125) 78 (62) 544 (8.9) 13 (46) 548 (11.1) §
Montgomery County, MD 8 (22 522 (141) 87 (1) 532 (4.1) 5(04) 542093 g
Korea, Rep. of 8 (2.2) 559 (7.9) 55 (3.9) 549 (3.3) 37 (3.8) 547 (3.4) é
Maryland 7(1.8) 479 (183) 88 (24) 509 (8.2) 5(1.5) 494 (12.9) E
Idaho 7 (200 531227 69 (65 526 (6.3) 2 (60 527 94
North Carolina 6 (2.6) 495 (225 82 (40) 510 (7.8) 12 28 497 (11.9) E
Fremont/Lincoln/WestSide PS, NE 6 (43)  525(886) 60 (46) 519 (5.3) 33 (38) 497 (15.4) %
South Carolina 5(2.4) 538 (104) 87 (34) 510 (7.5 8 (22) 514 (136) %
Netherlands 5(1.3) 573 (95) 82 (3.0) 548 (6.6) 1331 514(113) &
Guilford County, NC 5(1.6) 536 (372) 83 (3.8) 536 (9.4) 12 (3.4) 518 (25.1) é
Japan 4 (17) 546 (11.00 53 (41) 551 (3.0) 43 (42) 548 29 =
First in the World Consort., IL 3(33) 540 (389) 87 (35 566 (5.7) 10012 51363 =
Delaware Science Coalition, DE 325 527 (120) 89 (46) 500 (9.0) 8 (39) 482 (368 I
Belgium (Flemish) 1 (0.5 ~~ 39 (3.5 528 (6.3) 60 (3.4) 537 (4.7) g
Czech Republic 0 (0.3) == 29 (2.9) 541 (4.8) 7029 53960 3
International Avg. 19 (04) 484 (26) 62 (06) 486 (1.0) 18 (0.4) 485 (2.6)

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.

Chapter
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TIMSS 1999
Benchmarking

Exhibit 6.15

(Continued) Index of Teachers" Emphasis on Science Homework (ESH)

Boston College

8th Grade Science

© SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

o
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TIMSS 1999
ST Types of Assessment Teachers Give Quite a Lot or A Great Deal of Weight | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students by Type of Assessment

Standardized Tests Reauiring JeacherMade  Homework  FOIECESN  observations 2SR,
Tests Explanations Objective Tests Assignments Exercises of Students in Class
Countries
United States r 18 (2.5) r 70 (2.8) r 60 (3.2) r 66 (2.8) r 82 (2.7 r 49 (3.6) r 49 (2.6)
Belgium (Flemish) 9 (2.1) 96 (1.6) 30 (2.7) r 32 (2.9 r 43 (3.6) r 44 (3.3) 56 (3.3)
Canada r 13 (2.5) r 66 (3.0) r 59 (3.6) r 60 (3.0) r 84 (3.0) r 50 (3.1) r 44 (3.0)
Chinese Taipei 36 (4.1) 43 (4.5) 69 (4.1) 67 (3.6) 55 (4.1) 67 (3.8) 76 (3.4)
Czech Republic 45 (3.2) 96 (1.2) 40 (3.3) 23 (2.8) 56 (3.3) 78 (2.4) 97 (0.8)
England s 57 (3.9) s 68 (43) s 25 (42) s 77 (3.6) s 80 (3.0) s 74 (3.6) s 71 (42)
Hong Kong, SAR 17 (3.1) 58 (4.2) 76 (3.5) 33 (3.8) 23 (3.8) 23 (3.6) 30 (4.1)
Italy 22 (2.8) 95 (1.7) 74 (3.2) 64 (4.0) 71 (3.4) 9 (1.6) 98 (1.2)
Japan 15 (2.6) 64 (4.3) 55 (4.3) 48 (4.3) 81 (3.6) 74 (3.9) 66 (3.5)
Korea, Rep. of 51 (4.1) 84 (2.8) 76 (3.6) 89 (2.5) 99 (0.6) 92 (22) 81 (3.1)
Netherlands 24 (3.2) 97 (1.0) 73 (4.6) 17 (2.6) 32 (3.6) 24 (3.5) 23 (3.1)
Russian Federation - - 97 (0.6) 64 (1.9) 77 (2.2) 83 (1.6) 97 (0.7) 96 (1.1)
Singapore 28 (3.9) 70 (4.2) 67 (3.5) 39 (4.5) 61 (4.2) 40 (4.2) 36 (4.5)
States
Connecticut s 12 (4.6) s 85 (5.2) s 58 (7.7) s 74 (5.3) s 89 (4.4) s 69 (5.8) s 53 (6.2)
Idaho r 15 (4.5) r 70 (5.6) r 63 (6.7) r 61 (6.0) r 81 (53) r 28 (6.4) r 23 (7.0)
lllinois r 13 (43) 63 (7.1) 71 (5.9 67 (5.7) 81 (4.8) 41 (6.6) 37 (6.6)
Indiana 9 (3.7) 73 (5.7) 70 (6.7) 52 (7.5) 80 (5.0) 39 (8.0) 36 (6.8)
Maryland r 6 (3.0) r 80 (4.2) s 53 (5.5 s 43 (4.6) s 99 (0.8) s 45 (6.3) r 43 (5.9)
Massachusetts ro 22 (4.1) r 83 (4.7) r 50 (5.7) r 63 (6.0 r 86 (3.6 r 48 (6.5) r 39 (6.1)
Michigan r 18 (5.4) r 83 (3.6) r 63 (7.1) r 70 (6.3) r 87 (4.0) r 41 (5.2) r 36 (5.5)
Missouri ro 11 (42) r 76 (5.0) r 71 (6.0) r 56 (5.7) r 83 (4.0) r 35 (6.5) r 31 (6.3)
North Carolina 23 (6.0) 76 (5.0) 67 (5.3) 54 (6.3) 87 (4.4) 53 (6.6) 54 (6.3) §
Oregon 12 (4.4) 65 (5.5) 70 (5.3) 72 (6.6) 96 (1.9) 39 (6.5) 36 5.1) %
Pennsylvania 9 (3.3) 69 (4.3) 77 (4.3) 54 (7.2) 83 (5.7) 50 (5.7) 46 (5.0) -83
South Carolina 18 (4.3) 77 (5.7) 71 (5.2) 44 (6.5) 79 (4.3) 48 (6.3) 41 (6.8) g
Texas r 13 (4.7) r 68 (6.8) r 78 (5.8) r 59 (5.6) r 92 (2.6) r 58 (5.6) r 58 (63 E
Districts and Consortia 73
Academy School Dist. #20, CO 0 (0.0 92 (0.1) 84 (0.4) 69 (0.3) 92 (0.1) 18 (0.3) 28 (0.4) g
Chicago Public Schools, IL r 22 (11.2) r 66 (9.9) r 67 (7.7) r 49 (9.4 r 73 (10.9) r 63 (11.4) r 72 (10.4) g
Delaware Science Coalition, DE r 12 (3.9 r 76 (5.6) r 67 (6.1) s 44 (7.1) r 82 (2.8) r 60 (6.1) r 59 (5.0) g
First in the World Consort., IL 6 (2.4) 84 (4.9) 59 (4.5) 45 (6.9) 100 (0.0) 58 (6.0) 947 8
Fremont/Lincoln/WestSide PS, NE 4 (7.6) 68 (8.3) 60 (4.6) 57 (9.6) 99 (0.4) r 27 3.3) r 8 (4.8) g
Guilford County, NC 4 (5.2) 82 (5.1) 68 (5.2) 43 (4.8) 90 (4.2) 58 (5.5) 5 (4.8) i
Jersey City Public Schools, NJ r 2 (4.5) r 88 (4.0) ro71(2.7) r 62 (4.9 r 82 (1.7) r 63 (4.9) r 8 (4.4) %
Miami-Dade County PS, FL s 20 (73) s 66 (7.9 s 68 (8.4) s 57 (6.4) s 88 (4.6 s 72(719 s 60 (9.7) %
Michigan Invitational Group, MI 10 (0.7) 2 (4.0) 75 (4.2) 59 (4.5) 70 (3.4) 44 (2.8) 8 (1.1) é
Montgomery County, MD X X X X X X X X X X X X X X é
Naperville Sch. Dist. #203, IL 8 (3.6) 91 (3.9) 54 (3.6) 59 (1.7) 90 (3.6) 61 (3.7) 3 (4.1) ‘E
Project SMART Consortium, OH r 6 (1.3) r 51 (5.0 r 66 (4.5) r 65 (3.9 r 71 (4.1) r 29 (3.6) r 542 =
Rochester City Sch. Dist., NY r 7 (3.5) r 84 (4.0) r 68 (52) r 30 (5.1) r 97 (2.5) r 41 (.1) r 2 (6.0) §
SW Math/Sci. Collaborative, PA 13 (5.4) 65 (4.2) 79 (5.5) 53 (6.1) 78 (5.3) 36 (6.1) 43 (6.6) §
Inte(Tthciz:ilt:\égj 33 (0.5) 76 (0.5) 60 (0.6) 58 (0.6) 65 (0.6) 68 (0.5) 75 (0.5)
Background data provided by teachers. A dash () indicates data are not available.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher

response data available for 50-69% of students. An “x" indicates teacher response data available

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, for <50% of students.

some totals may appear inconsistent.
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In What Types of Professional Development Activities Do U.S.
Science Teachers Participate?

As a TIMSS 1999 national option, the United States asked science
teachers to describe their professional development during the 1998-
99 school year, defined as June 1998 to May 19gg. Since no other
countries asked these questions, cross-country comparisons are not
possible. Comparisons, however, can be made to the United States as a
whole and among the Benchmarking jurisdictions. Teachers were asked
both how often they observed and were observed by other teachers (see
Exhibit 6.17). In the U.S. overall, these observations of and by teachers
were reported by the science teachers of 24 and 36 percent of the
students, respectively. Among the Benchmarking states, the results for
classroom observation as a professional development approach resem-
bled the national results. Among districts and consortia, observations
were used more extensively in Guilford County, Montgomery County,
and the Rochester City School District.

The professional development activities teachers were asked about
include the following school- and district-based activities: immersion or
internship activities; receiving mentoring, coaching, lead teaching, or
observation; teacher resource centers; committees or task forces; and
teacher study groups. As shown in Exhibit 6.18, participation on
committees or task forces was the most frequently used of these activi-
ties. It was reported nationally by the science teachers of more than
half the eighth graders (54 percent), and was similarly popular among
the Benchmarking participants.

Science teachers were asked about their participation in several types of
workshops, conferences, and networks, including within-district work-
shops and institutes; out-of-district workshops and institutes; teacher
collaborative or networks; out-of-district conferences; and other forms
of organized professional development (see Exhibit 6.19). They were
also asked about individual activities, including taking courses for
college credit; individual research projects; individual learning; and
other individual professional development activities (see Exhibit 6.20).
Of all of the professional development activities, within-district work-
shops or institutes (775 percent of the students) and individual learning
(83 percent) were generally the most frequent activities in which
science teachers of U.S. eighth-grade students participated during the
1998-99 school year. Even though there was considerable variation,
these activities were also widely reported by teachers in the
Benchmarking jurisdictions.
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Teachers’ reports about the areas heavily emphasized in their professional
development are presented in Exhibit 6.21. Nationally, science teachers of
59 percent of eighth graders reported that curriculum was emphasized
quite a lot or a great deal. The next greatest emphasis was on general
pedagogy (54 percent of students) and content knowledge (51 percent),
followed by subject-specific pedagogy and instructional technology (47
percent for each). Teachers reported the least emphasis on assessment
(38 percent) and leadership development (20 percent). Again, although
there was variation across the Benchmarking participants, the national
pattern held in many jurisdictions.

Further detail about the types of content emphasized in professional
development is provided in Exhibit 6.22. Nationally, teachers reported
that the six content areas (earth science; biology; chemistry; physics; envi-
ronmental and resource issues; and the nature of science and scientific
inquiry and skills) were emphasized about equally, with most emphasis on
the nature of science and inquiry skills (6o percent) and least on chem-
istry (39 percent). In general, a similar pattern was found in the
Benchmarking states. There was more variation within some districts and
consortia. For example, the Delaware Science Coalition focused relatively
more emphasis on professional development in earth science (75
percent), environmental and resource issues (62 percent), and the nature
of science and inquiry skills (74 percent) than in the other areas (21 to
29 percent). The Rochester City School District placed little emphasis on
earth science (five percent), but rather more on biology (54 percent).

Science teachers in the United States reported a relatively heavy focus on
curriculum in their professional development activities. Their reports
about familiarity with various curriculum documents are presented in
Exhibit 6.24. Nationally, teachers of most students (more than go
percent) reported that they were fairly or very familiar with the
curriculum guides for their school and their school district, and this held
across most of the Benchmarking jurisdictions. U.S. science teachers of
only g1 percent of the eighth-grade students reported being very familiar
with the AAAS Benchmanrks for Science Literacy. For the Benchmarking states,
this ranged from just 15 percent in Idaho to 61 percent in Maryland. For
districts and consortia, it ranged from 20 percent in the Southwest
Pennsylvania Math and Science Collaborative to 63 percent in the
Fremont/Lincoln/Westside Public Schools.

Fewer teachers than might be anticipated reported being at least fairly
familiar with their state curriculum guides. Nationally, 79 percent of the
eighth graders had science teachers who so reported. Among states the
figure ranged from 53§ percent in Pennsylvania to g7 percent in
Massachusetts and South Carolina, and among districts and consortia
from 44 percent in the Southwest Pennsylvania Math and Science
Collaborative to g7 percent in the Delaware Science Coalition and
Guilford County.



Students Taught by Teachers Who Participated in Professional Development — | S C Benchmarking

Classroom Observation
8th Grade Science

Boston College

Observation of Other Teachers! Observation by Other Teachers?
Number of Class Periods Number of Class Periods
Percent of Students Observed Averaged Percent of Students Observed Averaged
Across Students? Across Students?
_States
Connecticut s 17 (4.8) 4 (1.0) r 30 (6.0) 7 (2.3)
Idaho 24 (5.2) 5(1.8) 28 (5.9) 5(1.2)
lllinois 13 (3.9 3 (0.5 21 (4.8) 15 (4.6)
Indiana 13 (4.1) 3 (0.7) 22 (4.8) 7 (2.8)
Maryland r 27 (5.1) 7Q2.2) 39 (5.3) 3 (0.3)
Massachusetts 23 (3.8) 4 (0.7) 38 (5.9) 5 (1.0
Michigan r 14 (3.5 6 (2.2) 44 (5.9) 4 (1.3)
Missouri 24 (4.9) 5 (2.1) 39 (6.6) 6 (2.7)
North Carolina 35 (6.4) 3(02) 48 (5.1) 5 (1.5) g
Oregon r 14 (4.6) 4 (0.7) 27 (6.7) 5 (0.9 é
Pennsylvania 28 (7.6) 6 (1.2) 34 (7.2) 4 (0.9) 9
South Carolina 28 (5.1) 4 (0.7) 38 (5.0) 4 (0.7) g
Texas r 41 (6.4) 8 (1.7) 48 (6.3) 5 (0.8) E
Districts and Consortia ‘S
Academy School Dist. #20, CO 26 (0.4) 6 (0.1) 20 (0.3) 3 (0.0) é
Chicago Public Schools, IL r 18 (9.7) 4(1.8) 28 (10.0) 2 (0.9 §
Delaware Science Coalition, DE 19 (3.6) 4 (0.5) 36 (6.0) 2 (0.4) %
First in the World Consort., IL 23 (6.9) 8 (2.1) 33 (7.2) 8 (1.2) kY]
Fremont/Lincoln/WestSide PS, NE 38 (9.1) 3 (0.3) 36 (7.2) 3 (0.3) g
Guilford County, NC 42 (5.8) 3(0.4) 61 (4.5) 3 (0.3) %
Jersey City Public Schools, NJ r 13 (3.9) 4 (0.2) 39 (2.8) 18 (1.9) (—EEU
Miami-Dade County PS, FL r 25 (6.3) 4 (1.0) r 38 (1.7) 3 (0.4) 2
Michigan Invitational Group, MI r 27 (3.7) 5(0.3) 29 (2.9) 7 (0.8) E
Montgomery County, MD S 43 (6.3) 5 (0.9) 72 (6.9) 4 (0.5) é
Naperville Sch. Dist. #203, IL 18 (4.3) 3 (0.5 18 (4.3) 3 (0.2) £
Project SMART Consortium, OH 28 (4.1) 4(0.3) 42 (4.3) 4 (0.4) ;
Rochester City Sch. Dist., NY 44 (4.2) 6 (2.0) s 59 (4.7) 20 (2.2) §
SW Math/Sci. Collaborative, PA 27 (6.9) 3 (0.4) 43 (8.8) 5 (2.5 §
United States r 24 (3.5) 5 (0.9 36 (3.8) 5 (0.9
Background data provided by teachers. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
T Based on complete class periods teachers observed other teachers in their school teach science from () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
the beginning of the 1998-99 school year until the time of testing. some totals may appear inconsistent.
2 Based on complete class periods teachers were observed while teaching science by other teachers in An "r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
their school from the beginning of the 1998-99 school year until the time of testing. response data available for 50-69% of students.

3 Teachers who did not participate in the professional development activity were not included in
the average.
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i : ; _ TIMSS 1999
Exhibit 6.18 Students Taught by Teachers Who Participated in Professional Development | SC Benchmarking

School- and District-Based Activities*
8th Grade Science

Boston College

Immersion or Receipt of

. R Teacher Resource Committees or Teacher Stud
Ithi:\::relf I\gi';:?‘rl";?o?‘r Center Task Forces Groups Y
Teacher Teacher Teacher Teacher Teacher
Percent of A\Z?:;Z d Percent of A\Z?:éz d Percent of A\Z?;J;é q Percent of A\:?;J;z d Percent of A\Z?:;Z d
Students Across Students Across Students Across Students Across Students Across
Students! Students! Students! Students! Students!
States
Connecticut s 3.0 46 (36.00 s 24 (57) 9 (2.3) s 11 (43) 12 3.2) s 60 (6.4) 15 (3.4) s 25 (5.8) 10 (1.7)
Idaho 2 (0.1) ~~ 23 (5.4) 7(1.1) 6 (1.7) 11 (7.5) 35 (6.7) 13 (1.8) r 17 (3.2) 9 (3.2)
lllinois 105 ~~ 13 (46) 12 (4.3) 27 (7.0) 5 (1.0 64 (7.1) 9 (1.6) 25 (6.4) 8 (7.4)
Indiana r 8(4.4) 47 (12.0) 32 (5.4) 9 (2.8) r 12 (4.4) 4 (1.6) 70 (5.6) 13 3.1) r 22 (4.6) 5 (7.7)
Maryland r 6(3.1) 45(282) r34 (50 7 (1.6) r 23 (4.9) 6 (0.5 r 51 (5.9) 12 (1.5) r 25 (4.0) 2 (2.3
Massachusetts 9 (3.9 20 (5.4) 29 (5.3) 9 (3.8) r 16 (4.0) 7 (1.6) 66 (6.2) 17 2.7 35 (6.2) 6 (3.3)
Michigan r 6(33) 70(218) r32(73) 6 (1.7) r 25 (5.3) 7 (1.5) r 59 (5.7) 1 (13) r 25 (5.7) 9 (1.7)
Missouri r 2(1.3) ~~ r38 (7.5 13 (3.4) r 23 (6.6) 3 (0.5) r 57 (4.9) 13 (1.9) r 25 (6.1) 7 (1.4)
North Carolina r 10 (4.2) 29 (7.1) r 46 (6.5) 6 (0.9) r 25 (5.0) 8 (3.0 r 50 (5.8) 8 (1.3) r 32 (5.1) 1 (6.6) §
Oregon r 5(24) 22(154) r35(75) 8 (3.1) r 16 (5.7) 3 (0.5) r 61 (6.5 26 (5.9 r 28 (6.8) 10 24 3
Pennsylvania 6 (2.0 7Q.7) 34 (6.6) 5 (0.8) 15 (4.1) 7 (1.8) 48 (5.6) 10 (1.1) 19 4.1) 14 (5.3) %
South Carolina 7 (3.1) 6 (4.9) 39 (6.4) 8 (1.1) 19 (4.5) 9 (2.6) 50 (6.8) 8 (1.1) 18 (5.4) 7 (2.2) g
Texas r13 (46) 18 (5.9) ra7 6.7) 11 (3.1) r 30 (5.9) 12 (4.3) r 54 (7.1) 12 (2.9 r 23 (5.5) 7012 £
Districts and Consortia g
Academy School Dist. #20, CO 0 (0.0 ~~ 40 (0.4) 3 (0.0) 0 (0.0) ~ ~ r 60 (0.5) 12 (0.1) r 10 (0.3) 2 (0.0) @
Chicago Public Schools, IL r 4(0.5) 2 (0.0) r24 (11.3) 11 (7.7) r 42 (12.4) 3 (0.5 r 44 (8.8) 8 (1.2) r 19 (6.90 14 (8.6) g
Delaware Science Coalition, DE r23(3.7) 24(64) r25 (4.4) 10 (2.3 30 (5.2) 5 (0.8) 29 (5.7) 14 (2.1) 24 (4.9) 942 2
First in the World Consort., IL r 0(0.0) ~~ 28 (7.3) 10 (2.4) 38 (7.7) 5 (0.9) 59 (6.9) 10 (2.1) 57 (4.2) 8 (1.1) 5
Fremont/Lincoln/WestSide PS, NE r 0.0 ~~ 39 (7.6) 3 (0.2) r19 (7.8) 3 (0.2) 71 (9.5) 13 (3.5) 35 (7.8) 10 (1.5) g
Guilford County, NC 3 (1.9 8 (0.0 45 (4.8) 6 (1.2) r 30 (4.4) 5 (0.7) 49 (3.5) 12 (1.1) 29 (6.3) 20 (3.9) é
Jersey City Public Schools, NJ s 4(0.2) 20 (0.0 s 36 (1.8) 8 (0.3) s 12 (0.6) 17 (0.0) s 48 (2.5) 4 (0.1) s 29 (1.6) 24 (04) —
Miami-Dade County PS, FL r 6(3.8 11 (6.0) r 32 (6.9) 6 (3.1) r 42 (49) 11 (4.0 r 46 (6.9) 8 (2.1) r 30 (9.5) 4 (4.2) 'é
Michigan Invitational Group, MI r 4(0.3) 6 (0.0) r17 2.6) 12 (0.9 r 22 (4.6) 4 (0.6) r 64 (4.6) 13 (2.6) r 9 (3.1) 4 (0.5) g
Montgomery County, MD s 435 8447 s41(96) 13(5.1) s 13 (7.2) 2 (0.5 s 37 (6.3) 21 (8.2) s 23 (92) 24 (5.7) ;;
Naperville Sch. Dist. #203, IL 0 (0.0) ~~ 38 (4.4) 3 (0.2) 16 (2.1) 30 (1.5 86 (3.9) 15 (1.8) 10 (3.8) 2 (0.0) £
Project SMART Consortium, OH 0 (0.0) ~~ 34 (5.8) 17 (4.9) 12 (4.1) 3 (0.7) 44 (5.4) 8 (0.6) 20 (2.9) 12 2.1) ;
Rochester City Sch. Dist., NY 14 (3.4) 86 (0.9) 34 (6.1) 32 (4.5 r 27 (3.0) 5 (0.9) 47 (4.9) 19 (2.4) 25 (5.0) 12 (1.8) §
SW Math/Sci. Collaborative, PA 12 (4.0) 8 (4.1) 35 (7.1) 7(1.7) 21 (5.4) 13 (3.7) 51 (7.0) 9 (2.2) 18 (4.5) 9 (2.0 §
United States r 92 32(95) r 30 (2.8) 7 (1.3) r 20 (2.2) 9 (1.5) r 54 (4.6) 13 (1.4) r 23 (3.4) 9 (1.6)
Background data provided by teachers. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

o . o . ) . some totals may appear inconsistent.
* Based on participation in professional development activities from June 1998 until the time of testing. Y app

' . . . . . A tilde (~) indicates insufficient data to report average hours.
T Teachers who did not participate in the professional development activity were not included in ) P 9

the average. An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

S . ) . ’ dat; ilable for 50-69% of students.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). response data available for 7 of students
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Students Taught by Teachers Who Participated in Professional Development — | S C Benchmarking

Workshops, Conferences, and Networks*
8th Grade Science

Exhibit 6.19

Boston College

Within-District Out-of-District Teache_r Out-of-District Other Organized
Workshops/ Workshops/ Collaborative or Conferences Professional
Institutes Institutes Networks Development
Teacher Teacher Teacher Teacher Teacher
Psetrcent of A\Z?géz d Percent of AS;?;;Z q Percent of A\l/-rle?;g;z d Percent of A\Z?;l; q Percent of A\Z?;l; q
udents Across Students Across Students Across Students Across Students Across
Students! Students! Students! Students! Students!
States
Connecticut s 91 (24) 15 (2.1) s 43 (6.7) 9 (1.6) s 22 (6.4) 16 (4.5 s 38 (7.1) 12 (2.5) s 18 (5.6) 9 (2.3)
Idaho 65 (7.2) 14 (1.4) 31 (7.2) 20 (3.5) 16 (4.00 20 (6.2) 36 (7.6) 15 (2.4) r 17 (4.4) 15 (7.7)
lllinois r69(72) 13(.7) 43 (8.0) 24 (3.9 23 (5.00 12 (2.5 29 (7.6) 11 (1.6) 27 (5.7) 8 (1.1)
Indiana 66 (6.8) 7 (0.9 43 (7.8) 14 (4.4) 31 (6.8) 10 (3.0 r 47 (6.7) 18 (4.5 r13 43) 7 (.0
Maryland r 80 (49 17 (1.7) r 31 (5.1) 18 (3.9 r 30 (5.6) 11 (1.8) r 30 (5.9 12 (1.6) r 29 (5.4) 14 (4.2)
Massachusetts 82 (45) 18 (2.1) 42 (6.2) 17 (3.1) 38 (6.7) 13 (2.8) 51 (6.3) 12 (1.1) r 23 (5.7) 12 (3.2)
Michigan r 68 (5.9) 11 (1.4) r 62 (5.6) 12 (2.1) r 13 3.8) 10 (2.3) r 53 (6.0) 10 (0.8) r 18 (45) 6 (1.0
Missouri r 8 (53) 16 (2.6) r 49 (6.8) 13 (2.6) r 24 (5.8) 14 (3.6) r 45 (6.6) 19 (4.5 r25(2) 8(2.8
North Carolina r 73 (6.00 14 (2.0 r24 (6.6) 35(9.7) r 28 (6.4) 15 (4.1) r29 (5.9 15 (2.9 r17 3.7) 11 (4.6) §
Oregon r 91 (2.8) 18 (3.3) r 40 (7.6) 12 (3.4) r 28 (6.6) 10 (3.4) r35(74) 9 (1.8 r 23 (6.0) 14 (6.8) iy
Pennsylvania 65 (5.00 14 (3.3) 34 (48) 13 (2.2) 24 (4.0) 9 (29 17 (290 15 (3.1) 21 (5.6) 7 (1.4) %
South Carolina 85 (4.5) 18 (2.4) 39 (7.1) 17 (2.4) 29 (4.7) 10 (2.0 45 (6.6) 13 (1.7) 28 (5.0) 12 (4.4) ﬁ
Texas r 91 (33) 19 (2.5 r 62 (6.9) 16 (2.4) r 30 (54) 18 (8.6) r 55 (7.00 17 (3.1) s 23 (6.00 6 (0.7) \%
Districts and Consortia g
Academy School Dist. #20, CO 62 (0.4) 10 (0.1) 41 (0.4) 29 (0.3) 47 (0.4) 15 (0.2) 53 (0.4) 14 (0.1) r 13 (0.2) 5 (0.0 Q
Chicago Public Schools, IL r71 (9.7) 10 (2.4) r 31 (7.3) 9(1.3) r 27 (9.4) 9 (42) r 2595 718 s 38 (12.4) 8 (3.5) g
Delaware Science Coalition, DE 66 (5.9) 16 (1.8) 29 (5.3) 15(3.3) 32 (53) 10 (3.8) 26 (5.2) 19 (4.6) r 14 (4.1) 10 (2.2) 2;
First in the World Consort., IL 53 (5.4) 10 (2.0 33 (6.3) 11 (0.4) 45 (7.8) 38 (5.0) 34 (7.2) 15 (3.1) 45 (7.00 13 (1.4) L
Fremont/Lincoln/WestSide PS, NE 96 (2.5) 10 (0.9) 35 (1.6) 8 (1.0) 24 (5.6) 3(0.1) 37 (790 11 (1.7) 26 8.7) 5 (1.1) %
Guilford County, NC 82 (5.8) 22 (2.7) 17 3.7  11(0.7) 18 (5.4) 17 (4.0) 17 (2.2) 8 (1.0 18 (4.9 11 (1) %
Jersey City Public Schools, NJ s 72 (1.5) 8 (0.2) r 43 (2.1) 24 (0.6) s 29 (1.4) 9 (0.1) s 22 (1.2) 15 (0.3) s 16 (1.2) 6 (0.2) ,Eé
Miami-Dade County PS, FL r 80 (7.5) 28 (5.6) r29(72) 18(8.9) r 16 (4.6) 17 (4.6) r 11 (48) 12 (3.2) s 26 (6.4) 21 (9.5) %
Michigan Invitational Group, MI r 76 (5.1) 9 (0.5) r 61 (5.00 10 (1.1) r 29 (5.3) 9 (0.9 r 3539 13(1.3) r21 (45 12 (1.4) g
Montgomery County, MD s 65 (11.2) 19 (2.7) s34 (7.0 18(3.3) s29 (75) 12 (24) s 36 (9.5 11 (2.6) s 49 (6.9) 16 (1.4) é
Naperville Sch. Dist. #203, IL 95 (1.9) 21 (1.2) 40 (4.5) 24 (6.0) r 51 2.1) 11(0.7) 6(1.7) 6 (0.0 28 (43) 12 (1.0) &
Project SMART Consortium, OH 74 (43) 12 (0.9 39 (5.5) 16 (1.7) 13 (2.6) 7 (0.7) 17 290 8 (1.0 17 (5.00 14 (3.0) ;
Rochester City Sch. Dist., NY r 73 (6.7) 10 (0.5 22 (3.6) 7 (0.4) r 23 (4.00 16 (1.8) 21 (4.0) 24 (5.0 22 (4.4) 25 (9.4) §
SW Math/Sci. Collaborative, PA 72 (7.6) 12 (2.0 37 (5.4) 20 (5.5) 28 (7.0) 8 (33) 27 (6.1) 15 (2.7) 17 (7.00 7 (3.1) §
United States r75 (3.1 16 (1.1) r46 3.7) 13 (1.5) r22 3.00 12 (2.8) r 35(2.8) 14 (1.7) r 18 (2.8) 17 (3.8)
Background data provided by teachers. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
* Based on participation in professional development activities from June 1998 until the time of testing. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

. - . . . . . some totals may appear inconsistent.
1 Teachers who did not participate in the professional development activity were not included in y app

the average. An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
response data available for 50-69% of students.
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Exhibit 6.20

Individual Activities*

Students Taught by Teachers Who Participated in Professional Development —

TIMSS 1999

| ( Benchmarking

Boston College

Courses for
College Credit!

Teacher
Hours
Psetrjg’:; t(; f Averaged
Across
Students?
States
Connecticut s 17(6.2) 3 (10.7)
Idaho 72 (6.8) 4 (4.5)
lllinois 25 (5.4) 3 (7.7)
Indiana r 26(6.2) 7 (7.3)
Maryland r  43(6.6) 6 (3.3)
Massachusetts 23 (5.0) 1 (10.5)
Michigan r 25(4.4) 5 (8.5)
Missouri r 28(6.9) 4 (8.5)
North Carolina r 20(3.3) 4 (3.9)
Oregon r 27(6.9 0 (5.7)
Pennsylvania 24 (4.6) 8 (8.2)
South Carolina 39 (6.4) 9 (5.0)
Texas r  30(5.5) 8 (6.5)
Districts and Consortia
Academy School Dist. #20, CO 74 (0.4) 1 (0.4)
Chicago Public Schools, IL r 55(12.6) 6 (4.3)
Delaware Science Coalition, DE r22(5.1) 9 (6.0)
First in the World Consort., IL r  23(7.8) 4 (5.9)
Fremont/Lincoln/WestSide PS, NE 20 (7.4) 2 (5.7)
Guilford County, NC 7(3.2) 2 (6.3)
Jersey City Public Schools, NJ s 13(4.1) 3 (7.7)
Miami-Dade County PS, FL r 31(7.9) 9 (5.2)
Michigan Invitational Group, MI r 17(2.3) 3 (4.4)
Montgomery County, MD s 47(5.6) 8 (9.4)
Naperville Sch. Dist. #203, IL 16 (2.1) 1(0.7)
Project SMART Consortium, OH 30 (4.6) 6 (4.0)
Rochester City Sch. Dist., NY r 24(43) 7 (0.6)
SW Math/Sci. Collaborative, PA 18 (5.5) 16 (5.9)
United States r30(2.9) 42 (5.9)

Background data provided by teachers.

*

T The response range had a maximum of 90 hours spent in courses for college credit.

2 Teachers who did not participate in the professional development activity were not included in

the average.

258 Chapter

Based on participation in professional development activities from June 1998 until the time of testing.

Individual Research Individual

Projects Learning
Teacher Teacher
Hours Hours
Sudens Averaged  TUERET averaged
Students? Students?
s 38 (74) 20 (38 s 80 (3.9 41 (4.6)
r 27 (6.1) 22 (3.8) 87 (4.9) 37 (4.8)
36 (6.3) 24 (4.7) 92 (3.0 37 (3.6)
22 (5.9) 22 (7.5) 88 (6.9) 32 (4.6)
r 37 (6.6) 18 (2.5) r 88 (3.2) 37 (3.8)
37 62 21 (3.5 84 (5.1) 40 (3.5)
r 39(66) 2242 r 92(38) 35 (3.8
r 38 (6.5 7(1.1) r 96 (2.3) 27 (3.6)
39 (4.3) 22 (6.3) 84 (3.3) 33 (4.0
r 42 (7.8) 15 (3.9) r 85 (3.8 32 (4.9
28 (4.9) 16 (2.9) 75 (4.2) 37 (4.0
42 (5.9) 16 (3.4) 89 (3.8) 30 (4.1)
r 18 (5.3) 14 (40) r 83 (500 33 (34)
43 (0.5) 15 (0.1) 83 (0.2) 30 (0.2)
r 56 (10.5) 11 (2.7) r 88 (6.5 35 (9.3)
28 (3.5) 25 (6.5) 79 (4.3) 47 (4.3)
51 (8.6) 42 (10.3) 100 (0.0) 39 (5.0)
r 31 (10.5) 7 (1.0) 84 (46) 28 (3.4)
30 5.7) 23 (7.2) 88 (4.2) 24 (3.6)
s 22 (3.7) 17 (04) r 71 (1.4 37 (1.7)
r 45 (7.5 16 (4.3) r 76 (6.9) 34 (5.7)
r 41 (5.6) 14 (1.2) r 91 (2.8) 34 (2.6)
s 31 (8.5) 28 (5.9) s 91 (1.3) 42 (3.5)
57 (5.2) 9 (0.4) 96 (0.8) 32 (1.9)
32 33) 21 (23) 94 (2.5) 40 (2.8)
21 (4.4) 30 (3.3) 89 (3.7) 41 (3.1)
36 (6.6) 15 (3.4) 87 (5.5 44 (5.6)
r 38 (3.0 18 (1.8) r 83 (2.8) 38 (2.5

8th Grade Science

Other Individual
Professional

Development
Teacher
Hours
Sidens Ao
Students?
s 49 (66) 19 (2.9)
ro33(69 34 (57)
r29 (64) 24 (35)
ro24 (55 31 (108)
ro32(66 29 (5.1)
s 39 (78 28 (7.4)
r 36 (4) 25 (68
ro41(66) 22 (55)
ro36 (7.1) 2(715) &
s 43(78) 29 (63) I
3745 29 (50 &
r27 (64) 24 (65) fg
ro& @47 2162 E
ro2202 1500 @
s 23 (104 2187 &
r 2866 37 (49
59 (64) 28 (46) ©
roMa0 205 £
40 (5.9) 22 (52) =
s 24013 18005 =
s 4802 2064 S
s 2931 1909 §
s 33(13) 2683 3
s 22 (27) 34 (59 £
r 2860 2002 &
371 3970 U
37 88) 34 (68 2
ro37.34) 27 3.0)

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.

An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

response data available for 50-69% of students.



TIMSS 1999
Professional Development Topics Emphasized Quite a Lot or A Great Deal | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students Whose Teachers Reported That the Topic is
Emphasized Quite a Lot or A Great Deal in Their Professional Development?

General Sllbjeei . :
Content . . Specific Instructional  Leadership
Knowledge e v Ir;strucnon/ Instruction/ HESESEEE Technology  Development
edagogy Pedagogy
States

Connecticut s 40 (6.5 s 56 (71) s 44(71) s 33 (6.0 s 35(6.7) s 43(63) s 14 (4.1)

Idaho 37 (5.1) 43 (6.0) 39 (5.4) 32 (5.6) 17 (5.0 59 (6.4) 20 (4.6)

lllinois 45 (6.8) 50 (6.4) 46 (7.7) 38 (7.5) 32 (7.1) 50 (7.9) 21 (5.4)

Indiana r 4(57) r 63(56) r 49®3) r 4261 r 36062 r 4963 r 25(56)

Maryland r 30(5.1) r 63054 r 51(1) r 35((7) r 37060 r 4760 r 1533

Massachusetts 53 (5.8) 65 (6.2) 41 (5.2) 31 (4.3) 36 (5.5) 40 (5.4) r 19 (5.3)

Michigan r 46 6.7 r 64(7) r 4537 r 475 r 29(59) r 36 (65 r 18 (4.9)
Missouri r 34054 r 69GB6) r 70059 r 5274 r 599 r 37 (74 r 17 (48 )
North Carolina r 41 ®1) r 50G6) r 53057 r 38(GB4 r 2847 r 5064 r 28 (6.1) §
Oregon r 399 r 65(74 r 304 r 38(78 r 519 r 44(72 r 8 (3.6) é
Pennsylvania 44 (5.6) 43 (6.4) 38 (5.2) 27 (46) r 30 (5.1) 49 (5.4) 20 (4.4) 9
South Carolina 41 (5.3) 80 (3.8) 44 (5.7) 46 (5.3) 29 (5.2) 49 (4.4) 18 (3.8) ’g
Texas r 52(56) r 69 @43 r 673 r 49®2 r 23(72) r 58 (71) r 19 (58 E>
Districts and Consortia E
Academy School Dist. #20, CO 36 (0.4) 69 (0.4) 58 (0.4) 62 (0.4) 38 (0.4) 59 (0.4) 14 (0.2) g
Chicago Public Schools, IL r 48 (125) r 52 (133) r 51 (12.7) r 53 (13.1) r 43 (105 r 44 (1400 s 31 (10.6) §
Delaware Science Coalition, DE 24 (3.5) 58 (5.5) 22 (4.4) 39 (4.7) 18 (4.5) 44 (6.7) 16 (4.2) 'r%
First in the World Consort., IL 38 (7.5) 41 (8.9) 70 (5.1) 64 (7.7) 33 (7.4) 42 (5.0) 12 26) &
Fremont/Lincoln/WestSide PS, NE 31 (8.1) 66 (4.9) 43 (3.9) 17 (7.8) 27 (8.0) 64 (4.0) 11 (0.5) %
Guilford County, NC 34 (5.0) 57 (3.6) 67 (3.4) 48 (3.8) 44 (4.3) 59 (4.7) 31 (5.9) r§
Jersey City Public Schools, NJ s 5822 s 6121 s 5823 s 5026) s 554 s 4827 s 37 (3.2 =
Miami-Dade County PS, FL r 59(11.1) r 63(59 r 70(79) r 63(99 r 55(76) r 47 (108) r 29 (8.2) %
Michigan Invitational Group, MI r 28(46) r 63(5B7 r 4452 r 31655 r 177 r 3553 r 23 (40 ,a%
Montgomery County, MD s 40 (86) s 66 (87 s 68 (54) s 46(70) s 20(6) s 58 (89 s 25 (6.8) -TE
Naperville Sch. Dist. #203, IL 26 (4.3) 94 (2.1) 31 (4.2) 42 (56) r 56 (5.2) 76 (3.7) 28 (2.0) E
Project SMART Consortium, OH 39 (3.6) 72 (4.4) 36 (4.0) 41 (3.7) 1 (2.2) 59 (4.4) 8 (2.8) <
Rochester City Sch. Dist., NY r 26(52) r 4404 r 7847 r 3701 r 25057 r 2159 r 18 (5.1) g
SW Math/Sci. Collaborative, PA 43 (6.1) 52 (7.8) 39 (6.1) 31 (6.3) 25 (6.4) 56 (9.0) 16 (5.8) R

United States 51 (4.2) 59 (3.7) 54 (3.6) 47 (3.7) 38 (3.8) 47 (3.9) 20 (2.4)

Background data provided by teachers. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

. - . s . some totals may appear inconsistent.
T Based on participation in professional development activities from June 1998 until the time of y app

testing. Does not include students whose teachers reported that they do not teach the topic. An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

i - 0,
States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). response data avalable for 50-69% of students.
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Content Areas Focused On in Professional Development

8th Grade Science

Percentage of Students Whose Teachers Reported That the Content Area is
Focused On in Their Professional Development!

Earth Science Biology Chemistry
States
Connecticut S 31 (7.7) s 25 (6.8) s 43 (7.7) s
Idaho r 44 (6.5) r 27 (7.0) r 38 (5.7) r
lllinois r 46 (7.3) 39 (8.6) 46 (8.2) r
Indiana r 48 (7.0) r 36 (6.7) r 61 (6.3) r
Maryland r 54 (6.8) r 35 (5.7) r 4 (6.2 r
Massachusetts r 52 (6.7) r 37 (6.7) r 41 (5.2) r
Michigan r 39 (6.4) r 34 (7.1) r 41 (5.6) r
Missouri r 53 (9.0) r 36 (8.3) r 33 (6.6) r
North Carolina r 43 (6.3) r 22 (4.5) r 30 (5.7) r
Oregon r 60 (6.8) r 37 (7.0) r 38 (6.6) r
Pennsylvania r 32 (6.0) r 31 (5.7) r 34 (6.9) r
South Carolina 68 (5.2) 36 (6.0) 41 (6.2)
Texas r 76 (5.2) r 55 (7.7) r 58 (7.7) r
Districts and Consortia
Academy School Dist. #20, CO 53 (0.5) 27 (0.3) 44 (0.4)
Chicago Public Schools, IL S 48 (13.5) s 54 (12.7) s 32 (141) s
Delaware Science Coalition, DE r 75 (5.2) S 21 (6.6) S 26 (5.6) S
First in the World Consort., IL 25 (8.5) 27 (7.8) 33 (8.6)
Fremont/Lincoln/WestSide PS, NE 32 (7.4) 39 (3.4 40 (4.8)
Guilford County, NC 53 (6.3) r 10 (3.1) r 31 (5.5) r
Jersey City Public Schools, NJ s 67 (3.6) S 60 (3.3) S 43 (2.4) S
Miami-Dade County PS, FL s 42 (8.9) S 33 (8.3) r 38 (9.3) S
Michigan Invitational Group, MI r 47 (5.7) r 25 (4.9) r 37 (3.6) r
Montgomery County, MD s 81 (6.2 s 17 (5.5 s 30 (6.5) s
Naperville Sch. Dist. #203, IL r 17 (3.1) r 37 (5.5) 28 (4.4)
Project SMART Consortium, OH 42 (4.6) 26 (3.5 28 (4.1)
Rochester City Sch. Dist., NY r 5 (2.4) r 54 (6.2) r 34 (4.7) r
SW Math/Sci. Collaborative, PA 36 (7.4) 27 (7.5) 41 (8.7)
United States r 52 (3.8) r 42 (3.5) r 39 (3.8) r

Background data provided by teachers.

1 Content areas are focused on in professional development if 80% or more of the TIMSS topics in the
content area are reported by teachers to have been focused on in their professional development
from June 1998 until the time of testing.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
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Physics

Environmental Nature of
Science and
and Resource L
Scientific
Issues ) ;
Inquiry Skills

S 46 (8.0) S 61 (8.0)
r 38 (5.2) r 49 (5.8)
50 (6.7) 50 (7.3)
r 47 (7.7) r 63 (5.6)
r 41 (5.4) r 57 (5.9)
r 38 (5.2) r 54 (6.5)
r 44 (7.4) r 60 (7.4)
r 52 (6.8) r 68 (5.2)
r 35 (6.6) r 42 (6.7)
r 36 (7.1) r 74 (5.7)
r 38 (6.0) r 45 (5.7)
61 (6.6) 73 (5.8)
r 51 (6.4) r 67 (6.5)
35 (0.3) 58

r 60 (123) s 73
r 62 (6.1) S 72

28 (9.1) 62
53 (9.9) 64
35 (6.1) 59

S 51 (2.8) s
r 57 (9.7) s 73
r 29 (4.5) r 58
s 24 (6.4) s 70

r 29 (5.3) 57
25 (4.3) 57
r 21 (5.6) r 65

36 (6.9) 55

r 47 (4.2) r

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

some totals may appear inconsistent.

An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher
response data available for 50-69% of students.

TIMSS 1999

| ( Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



Familiarity with Curriculum Documents

TIMSS 1999

| ( Benchmarking

Boston College

8th Grade Science

Percentage of Students Whose Teachers Reported Being Fairly
Familiar or Very Familiar with the Curriculum Document

American
Association
for the State Education
Advancement Department
of Science Curriculum
(AAAS) Guide
Benchmarks for
Science Literacy
States
Connecticut S 58 (7.0) s 67 (7.8)
Idaho r 15 (4.0) r 77 (6.4)
lllinois 35 (6.6) 66 (8.1)
Indiana 48 (6.3) 96 (2.0)
Maryland T 61 (6.2) r 69 (5.0)
Massachusetts 30 (4.8) 97 (1.9)
Michigan r 32 (6.2) r 87 (4.4)
Missouri 26 (6.6) 81 (5.9)
North Carolina 32 (6.1) 99 (1.1)
Oregon 51 (5.0 88 (4.8)
Pennsylvania 33 (5.5) 53 (6.1)
South Carolina 30 (6.2) 97 (2.1)
Texas r 28 (8.0) r 69 (5.6)
Districts and Consortia
Academy School Dist. #20, CO 45 (0.5) 86 (0.3)
Chicago Public Schools, IL 47 (13.3) r 72 (12.3)
Delaware Science Coalition, DE r 29 (5.2) r 97 (2.4)
First in the World Consort., IL r 37 (7.0) 80 (5.4)
Fremont/Lincoln/WestSide PS, NE 63 (4.5) 87 (1.0)
Guilford County, NC 25 (5.7) 97 (2.5)
Jersey City Public Schools, NJ r 31 (3.3) r 90 (0.7)
Miami-Dade County PS, FL S 28 (6.9) s 89 (5.7)
Michigan Invitational Group, MI 44 (7.2) r 82 (6.0)
Montgomery County, MD X X X X
Naperville Sch. Dist. #203, IL 53 (3.9) 84 (0.8)
Project SMART Consortium, OH 29 (2.7) 59 (4.3)
Rochester City Sch. Dist., NY 37 (5.6) 63 (4.9)
SW Math/Sci. Collaborative, PA 20 (5.6) 44 (5.5)
United States 31 (3.5 r 79 (3.3)

Background data provided by teachers.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

Teachers and Instruction

National "
Schoo] District School Aéze;sgiilta? Stgfpg?#;gg?n
Currlgulum Currl;ulum Progress (NAEP) Assessment
Guide Guide FAssessment Specifications
rameworks/
Specifications
S 94 (3.5) s 95 (1.8) S 42 (6.9) s 45 (9.1)
r 88 (6.7) r 86 (6.9) r 5 (3.0 r 24 (4.7)
93 (3.8) 80 (4.0) 20 (4.6) r 57 (6.7)
95 (2.8) 100 (0.2) 13 (4.3) 43 (7.1)
r 98 (1.0) S 90 (2.6) r 37 (7.1) S 68 (5.8)
96 (2.4) r 96 (2.6) 33 (6.2) 66 (6.4)
r 95 (3.0) r 95 (3.1) 26 (4.7) r 69 (5.9)
96 (2.9) 94 (3.3) r 45 (7.7) 79 (5.4)
91 (2.1) 90 (1.2) 29 (6.5) r 48 (6.2) ;ﬁ;
96 (2.4) 97 (1.5) 30 (6.6) 88 (4.3) %
91 (3.9) 69 (4.4) 24 (4.0) r 51 (6.4) 2
93 (4.2) 86 (6.1) 59 (4.9) 61 (7.1) g
r 94 (3.4) s 94 (3.8) r 26 (6.5) r 65 (7.1) E
E
82 (0.4) 91 (0.3) 18 (0.2) 52 (0.4) E
99 (0.8) r 97 (3.5) 25 (9.3) r 52 (9.8) E
r 88 (3.8) r 80 (5.3) S 45 (9.0) r 50 (6.7) 2
100 (0.0) 100 (0.0) r 30 (7.6) 67 (6.9) g
100 (0.0) r 99 (0.7) 39 (6.8) 43 (8.3) %
r 76(58 r 66 (57) 21 (4.1) 54 67) &
r 97 (0.2) r 92 (0.5) r 50 (3.0) r 70 (1.8) Em
S 95 (2.6) S 80 (8.2) S 32 (4.7) S 59 (11.0) -é
100 (0.0) 97 (1.9) r 18 (3.1) r 75 (6.0) 5
X X X X X X X X :;
96 (0.4) 95 (0.6) 12 (2.4) 39 (4.1) £
% (26) 89 (4.2) 1 (16) % (1) D
100 (0.0) r 77 (5.6) 19 (4.7) 28 (5.7) Q
94 (3.1) 87 (5.7) 10 (4.2) 43 (6.6) §
r 90 (2.1) r 93 (1.8) r 26 (2.5) r 52 (3.6)

An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available
for <50% of students.
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Chapter 7 presents findings about the school contexts

for learning and instruction in science, including
school characteristics, policies, and practices.
Information is presented about the percentage of
students eligible for free or reduced-price lunch for
each Benchmarking participant, and about the extent
of school resources, including computers and Internet
access, for the Benchmarking participants and for
selected reference countries. Data are also provided
on the role of the school principal and on issues
related to school climate and environment, including

attendance problems and school safety.






What Is the Economic Composition of the Student Body?

There is considerable evidence that student achievement is greater in
schools with higher proportions of students from advantaged socioeco-
nomic backgrounds.! To provide information on the composition of
the student body, schools’ reports on the percentage of their students
that are eligible to receive free or reduced-price lunch are summarized
in Exhibit 7.1 for each of the Benchmarking participants.? The
Benchmarking participants span almost the complete range on this
factor, from the Naperville School District and the Academy School
District, with just a few percent of low-income students, to the Jersey
City Public Schools, where almost all students (8g percent) were
eligible to receive free or reduced-price lunch. Although science
achievement was not perfectly correlated with the percentage of
students eligible for free or reduced-price lunch, it is noticeable that
several high-performing jurisdictions had low percentages of eligible
students, and that three of the four lowest-performing® — the Chicago
Public Schools, the Rochester City School District, and the Jersey City
Public Schools — had the highest percentages of such students.

1 Data on this issue from TIMSS 1995 are presented in Martin, M.0., Mullis, .V.S., Gregory, K.D., Hoyle, C.D., and Shen, C. (2000),
Effective Schools in Science and Mathematics: IEA’s Third International Mathematics and Science Study, Chestnut Hill, MA:
Boston College.

2 These data were collected only in the United States and in the Benchmarking jurisdictions.

3" The response rate from schools in the Miami-Dade County Public Schools was insufficient for reliable reporting.
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Students Eligible to Receive Free/Reduced Price Lunch

8th Grade Science

Percentage of Students Eligible to Receive

Naperville Sch. Dist. #203,IL o
Academy School Dist. #20,CO o
First in the World Consort., IL

Michigan

Connecticut
Michigan Invitational Group, Ml === o
Project SMART Consortium, OH =~ o

Fremont/Lincoln/WestSide PS, NE
Indiana

Montgomery County, MD
Massachusetts

Maryland

Pennsylvania

lllinois

SW Math/Sci. Collaborative, PA

Oregon

Missouri
Idaho

Guilford County, NC
Delaware Science Coalition, DE

North Carolina

Free/Reduced Price Lunch

South Carolina
Texas

Chicago Public Schools, IL
Rochester City Sch. Dist., NY

Jersey City Public Schools, NJ
Miami-Dade County PS, FL

Background data provided by schools.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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TIMSS 1999

| ( Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

An "r" indicates school response data available for 70-84% of students. An “s” indicates school
response data available for 50-69% of students. An “x" indicates school response data available for
<50% of students.



What School Resources Are Available to Support
Science Learning?

TIMSS collected data on a range of school resources, including those of
a general nature such as buildings and infrastructure, as well as labora-
tory equipment and other materials specifically related to science
learning. To measure the extent of school resources in each partici-
pating entity, TIMSS created an index of availability of school resources
for science instruction (ASRSI). As described in Exhibit 7.2, the index is
based on schools’ average response to five questions about shortages
that affect their general capacity to provide instruction and six ques-
tions about shortages that affect science instruction in particular.
Students were placed in the high category if principals reported that
shortages, both general and for science in particular, had no or little
effect on instructional capacity. The medium level indicates that one
type of shortage affects instruction some or a lot, and the low level that
both shortages affect it some or a lot.

Schools in the United States appear to be fairly well-resourced in
comparison with the TIMSS 1999 countries. Across the United States as
a whole, g4 percent of students were in schools reporting that resource
shortages had little effect on instruction, compared with 18 percent on
average internationally. Of the reference countries, only Belgium
(Flemish), Singapore, and the Czech Republic reported higher
percentages in this category. Across the Benchmarking participants,
reports varied widely. In the Academy School District, the First in the
World Consortium, and Naperville, more than 75 percent of students
were in well-resourced schools, whereas in South Carolina, Oregon,
and North Carolina 15 percent or less were in such schools.

In many of the Benchmarking jurisdictions and TIMSS 1999 countries,
students in schools in the high category had higher average science
achievement than those in the low category. For example, in the
United States g4 percent of the students were in the high category with
an average science achievement of 541, compared with six percent in
the low category with an average of 512. However, the relationship
between a country’s average science achievement and availability of
instructional resources is complex. For example, in some countries that
performed significantly above the international average, including
Korea, Chinese Taipei, and the Russian Federation, few students (seven
percent or less) were in schools with high availability of resources for
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science instruction. In contrast, in other high-performing countries such
as Belgium (Flemish), the Czech Republic, England, Japan, the
Netherlands, and Singapore, five percent or less of the students were in
schools with low availability of resources.

Exhibit R4.1 in the reference section shows the results for each of the
types of facilities and materials summarized in the general capacity part of
the index. There was substantial variation across countries, but interna-
tionally on average, nearly half the students were in schools where science
instruction was negatively affected by shortages or inadequacies in instruc-
tional materials, the budget for supplies, school buildings, and
instructional space. Generally, the Benchmarking participants reported
fewer students in schools where science instruction was negatively affected
by resource shortages, but again the situation varied widely across jurisdic-
tions. Shortage of instructional space was a problem in Oregon, the
Fremont/Lincoln/Westside Public Schools, Jersey City, Miami-Dade, and
Montgomery County, where more than half of the eighth-grade students
were affected. Inadequate school buildings or grounds were also a problem
in Miami-Dade, and Oregon had more than half its students in schools
that reported shortages of instructional materials and budget for supplies.

Exhibit R4.2, also in the reference section, shows the results for each of
the types of equipment and materials summarized in the science instruc-
tional capacity part of the index. About 60 percent of the students, on
average across all the TIMSS 19gg countries, were in schools where short-
ages or inadequacies in computers and computer software affected the
capacity to provide science instruction. Although the Benchmarking enti-
ties generally reported fewer students affected by such shortages, Idaho,
North Carolina, Oregon, the Delaware Science Coalition, and Rochester
were similar to the international average. Shortages of both computers
and computer software were also reported for a majority of the students
in Maryland, Missouri, and Texas. The United States as a whole reported
that 48 percent of the students were in schools where shortages in science
laboratory equipment and materials affected the capacity to provide
instruction, compared with 58 percent internationally. However, a
majority of the students in Idaho, North Carolina, Oregon, Chicago, and
the Delaware Science Coalition were in such schools. North Carolina also
reported shortages in library materials and audio-visual resources for
science instruction.

Exhibits R4.4 and R4.4 in the reference section present more data on
access to computers and the Internet for instructional purposes.
Benchmarking participants appear to be relatively well equipped with
computers, compared with countries internationally, as almost all students



were in schools with fewer than 15 students per computer. Internet
access was also widespread across Benchmarking entities. In all states
except Indiana, Missouri, and Pennsylvania, more than go percent of
students were in schools with Internet access. School districts with rela-
tively low levels of Internet access were those in Rochester (69 percent)
and Chicago (just 44 percent).
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Index of Availability of School Resources for Science Instruction (ASRSI)

8th Grade Science

TIMSS 1999

| ( Benchmarking

Boston College

Index of Availability High Medium Low

of School Resources ASRSI ASRSI ASRSI

for sc'e'f‘ce Percent of Average Percent of Average Percent of Average
Instruction Students  Achievement ~Students Achievement Students Achievement

Index based on schools’ Academy School Dist. #20, CO 83 (0.4) 561 (2.1) 17 (0.4) 546 (7.0) 0 (0.0) = =
average response to ﬁve First in the World Consort., IL 79 (10) 565 ( ) ( ) 539 (119) ( ) ~ ~
questions about shortages Naperville Sch. Dist. #203, IL 76 (1.5) 581 (5.0) 4 (1.5) 594 (5.7) 0 (0.0) ~~
Ehat affzct _ge?eri[ capacity Belgium (Flemish) 60 (45 531 (4.8) 40 (45) 538 (8.1) 0 (0.0) ==
0 provide instruction .
(instructional materials; Slnga!)ore 56 (3.9) 569 (11.8) 0 (4.1) 569 (9.8) 4 (1.4) 554 (25.1)
budget for supplies; school Connecticut 53 (11.0) 547 (182) 42 (10.8) 532 (10.4) 6(39  532(189)
buildings and grounds; Miami-Dade County PS, FL 50 (13.9) 466 (9.6) 42 (13.8) 417 (18.7) 8 (7.4) 398 (12.2)
heating/cooling and lighting Montgomery County, MD 48 (13.6) 532 (7.4) 52 (13.6) 527 (7.8) 0 (0.0) .
systems; instructional space), lllinois 47 (65) 537 (91) 49 (68) 518 (86) 428 520 24.0)
and the average response to hiscil collaborat
six questions about shortages SW Math/Sci. Collaborative, PA 45 (9.0) 550 (10.5) 50 (9.3) 541 (13.2) 5 (3.4) 521 (6.9)
that affect science instruction Czech Republic 3 (43) 542 (6.5 7 (4.3) 538 (4.9) 0 (0.1) ~~
(laboratory equipment and Rochester City Sch. Dist., NY 40 (1.6) 485 (13.7) 44 (1.6) 425 (12.9) 16 (0.5) 433 (15.3)
materials; COmeUtel’Si Michigan 40 (7.2) 574 (9.5) 55 (7.8) 544 (8.5) 6 (3.5) 537 (15.8)
computer software; Project SMART Consortium, OH 9 (15) 552 (154) 57 (15) 527 (10.7)  4(05) 542 (347)
calculators; library materials; .
audio-visual resources) (see Indiana 9 (7.9) 535 (10.9) 8 (7.8) 534 (85) 3(23) 539 (148)
reference exhibits R4.1-R4.2). Pennsylvania 39 (7.0) 545 (8.7) 60 (7.0) 529 (10.0) 1(0.7) ~~
High level indicates that both Fremont/Lincoln/WestSide PS, NE 6 (1.8) 529 (11.1) 2(17) 491 (5.3) 1(013) 577 Q2.1)
shortages, on average, affect Maryland 35 (6.5) 480 (124) 47 (7.2) 525 (104) 18 (5.8) 495 (16.6)
instructional capacity none ited
or a little. Medium level United States 4 (3.3) 531 (8.5) 0 (3.2) 508 (6.2) 6 (2.4) 512 (12.0)
indicates that one Shortage Texas 3 (7.6) 498 (25.0) 3 (8.3) 521 (11.7) 4 (3.9) 478 (11.2) )
affects instructional capacity Netherlands 3 (6.5) 542 (9.7) 6 (6.5) 547 (11.8) 1(0.7) ~~ &
“ﬁ”e ora '1':;“63 and the chefl Delaware Science Coalition, DE 32 (15) 464 (83) 59 (1.9) 508 (13.3) 9(1.8 518 (549 %
shortage affects instructiona Massachusetts 1(64)  552(197) 68 (66) 534 (1.8) 2(0.1) ~e =
capacity some or a lot. Low a
level indicates that both Japan 30 3.7) 556 (3.5) 65 (4.1) 547 3.1) 5019 54566 2
shortages affect instructional Idaho 8 (8.2) 524 (11.7) 5 (9.3) 534 (8.1) 7 (4.2) 487 (17.8) &
capacity some or a lot. Canada 8 (200 542 3.9) 6 (24) 529 3.1) 6(13) 540 (105 3
England 7 (4.2) 572 (10.6) 8 (4.6) 530 (6.3) 5(2.1) 547 (11.6) g
Missouri 26 (6.3) 529 (7.9) 70 (6.6) 520 (8.6) 4 (2.4) 536 (22.5) §
Michigan Invitational Group, M1 6 (1.3) 569 (14.0) 9 (1.5) 568 (6.6) 5(1.2) 509 (19.8) 'g
Jersey City Public Schools, NJ 25 (0.8) 438 (21.0) 63 (1.2) 444 (14.4) 12 (0.7) 437 (9.0 g
Guilford County, NC 4 (1.2) 532 (11.6) 6 (1.2) 538 (11.3) 0 (0.0) = = g
Italy 3(32) 495 (9.4) 1(38) 494 (45) 720 483 (85) §
Chicago Public Schools, IL 22 (10.9) 489 (21.5) 68 (10.2) 432 (8.6) 0 (6.7) 452 (51.5) =
Hong Kong, SAR 19 (3.3) 524 (12.2) 73 (3.5 533 (4.5) 8 (2.3) 521 (11.6) '%
South Carolina 5 (6.0) 505 (23.4) 9 (7.2) 507 (7.4) 6 (4.3) 542 (24.9) g
Oregon 11 (5.0) 546 (15.5) 74 (7.9) 539 (7.4) 15 (6.2) 528 (15.3) 1;;
North Carolina 9 (4.3) 490 (6.5) 4 (5.9) 511 (6.4) 6 (4.3) 532 (16.2) §
Korea, Rep. of 7 2.2) 555 (12.1) 6 (3.7) 550 (2.7) 7 (3.2) 542 (5.5) b
Chinese Taipei 5(2.1) 567 (14.5) 8 (3.4) 571 (5.0) 7 (2.9 562 (9.3) &
=)
Russian Federation 1(0.9) ~ ~ 46 (4.6) 539 (8.3) 52 (4.6) 521 (7.6) 2
International Avg.
18 (0.5) 498 (2.6) 63 (0.6) 487 (1.0) 20 (0.5) 476 (2.4)

(All Countries)

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). A tilde (~) indicates insufficient data to report achievement.

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

An “r" indicates school response data available for 70-84% of students. An “s" indicates school
response data available for 50-69% of students.
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TIMSS 1999
Benchmarking

Exhibit 7.2
(Continued)

Index of Availability of School Resources for Science Instruction (ASRSI)
Boston College

8th Grade Science

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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What Is the Role of the School Principal?

To better understand the roles and responsibilities of schools across coun-
tries, TIMSS asked school principals how much time per month they spend
on various school-related activities. Specifically, they were asked how
much time they spend on instructional leadership activities, including
discussing educational objectives with teachers, initiating curriculum revi-
sions and planning, training teachers, and engaging in professional
development activities. They were also asked how much time they spend
talking with parents, counseling and disciplining students, and
responding to requests from local, regional, or national education offi-
cials. Further, they responded to questions about how much time they
spend on administrative duties, including hiring teachers, representing
the school in the community and at official meetings, and doing internal
tasks (e.g., regulations, school budget, timetable). Finally, they were asked
how much time they spend teaching.

The results presented in Exhibit 7.9 show that principals reported
spending per month, on average across all the TIMSS 199Qg countries, 51
hours on administrative duties, 45 hours communicating with various
constituents, 44 hours on instructional leadership activities, and 16 hours
teaching.* Compared with the international profile, principals in the
United States reported spending more time communicating with
students, parents, and education officials (over 50 hours per month, on
average), and very little time teaching. Reports from principals in the
Benchmarking jurisdictions generally resembled those of the United
States overall. It is interesting to note that principals in Jersey City and
Rochester reported spending 72 hours per month communicating with
students, parents, and education officials, while principals in Indiana and
the Michigan Invitational Group reported spending 74 hours per month
on administrative duties.

A number of the comparison countries, such as Canada, Chinese Taipei,
Hong Kong, and Singapore, have patterns of principals’ use of time
similar to that of the United States. For example, unlike in most European
countries (e.g., the Czech Republic and Russian Federation among
comparison countries), principals in these countries spend relatively little
time teaching, and most of it on administrative duties, communicating
with constituents, and engaging in instructional leadership activities.

4 Activities reported by principals are not necessarily exclusive; principals may have reported engaging in more than one activity at the
same time.
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Time Principal Spends on Various School-Related Activities

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by schools.

1

8th Grade Science

Average Total Hours Per Month Spent on Activities!

Instructional
Leadership
Activities?

Total hours reported for activities in each category averaged across schools. Activities are not neces-
sarily exclusive; principals may have reported engaging in more than one activity at the same time.

Includes discussing educational objectives with teachers; initiating curriculum revision and/or plan-
ning; training teachers; and professional development activities.

Includes talking with parents, counseling and disciplining of students and responding to requests
from local, regional, or national education officials.

Includes hiring teachers; representing the school in the community; representing the school at official
meetings; internal administrative tasks (e.g., regulations, school budget, timetable).

Communicating
with Students,

D —] Adminis_trative
Educa{ion i
Officials?

52 (2.4) r 56 (3.2)
27 (2.1) 56 (2.5)
54 (1.4) 54 (2.1)
34 (1.7) 86 (4.1)
33 (1.8) 44 (2.4)
29 (1.8) r 75 (4.2)
44 (2.1) 45 (1.7)
19 (1.3) 69 (3.6)
22 (1.6) 46 (3.6)
20 (2.0) r 49 (5.6)
33 (1.7) r 65 (3.1)
46 (1.9) 56 (3.1)
55 (4.9) s 51 (6.0)
41 (3.3) r 53 (6.1)
49 (3.5) r 61 (4.9)
53 (5.8) 74 (6.0)
60 (4.0) r 56 (3.9)
48 (4.1) s 56 (6.6)
53 (4.8) 61 (5.2)
55 (4.9) 57 (4.9)
66 (6.5) r 54 (5.0)
51 (5.1) 58 (5.2)
57 (4.1) r 59 (6.0)
62 (4.8) r 53 (5.3)
57 (5.3) s 64 (6.0)
45 (0.1) 46 (0.1)
51 (5.5) s 58 (8.9)
60 (1.3) S 53 (2.4)
48 (0.3) r 47 (0.9)
56 (0.5) s 42 (0.5)
65 (0.5) r 56 (0.7)
72 (0.6) r 36 (0.7)
X X X X
63 (1.0) 74 (1.4)
46 (4.3) s 48 (6.4)
37 (0.7) 67 (0.8)
58 (1.0) r 54 (1.2)
72 (0.8) r 51 (0.7)
62 (5.8) 40 (4.6)
35 (0.3) 51 (0.5)

Teaching
(including
preparation)

3
r 3 (0.6)
1(0.8)
3 (0.5)
r 701.7)
r 46 (2.1)
3 (0.6)
s 1(0.4)
r 2 (0.9
r 2 (1.0)
3 (1.0)
r 1(0.3)
S 1(0.4)
3 (1.4)
1 (0.5
r 2 (0.8)
2(0.7)
r 2 (0.6)
r 2 (1.1)
s 2 (0.6)

1(0.0)
s 2 (0.8)
S 0 (0.0)
r 1 (0.1)
s 1(0.1)
r 1(0.0)
r 3 (0.1)

X X

1 (0.0
S 1 (0.4)

0 (0.0)
r 1(0.1)
r 8 (0.4)

4 (1.6)

16 (0.2)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

TIMSS 1999

| ( Benchmarking

Boston College

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.

A dash (-) indicates data are not available.

An “r" indicates school response data available for 70-84% of students. An “s" indicates school
response data available for 50-69% of students. An “x" indicates school response data available for

<50% of students.
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What Are the Schools’ Expectations of Parents?

Schools’ expectations for parental involvement are shown in Exhibit 7.4.
Clearly schools expect help from parents. On average across all the TIMSS
1999 countries, 85 percent of the students attended schools expecting
parents to ensure that their children complete their homework, and 79
percent attended schools expecting parents to volunteer for school proj-
ects or field trips. About half the students were in schools expecting
parents to help raise funds and to serve on committees. Only 28 percent
were in schools expecting parents to help as aides in the classroom.

In the United States, almost all students were in schools that expected
parents to ensure that their children completed their homework and to
volunteer for school projects, programs, or field trips. Parents generally were
not often expected to serve as teacher aides (with the notable exception of
the Chicago Public Schools, where g4 percent of students were in such
schools), but were more often expected to serve on committees and to raise
funds for the school. Schools in the Benchmarking jurisdictions generally
resembled those in the United States overall, with few major differences.



Schools’ Expectations for Parental Involvement

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by schools.

T Serve on committees which select school personnel or review school finances.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

8th Grade Science

TIMSS 1999

| ( Benchmarking

Boston College

Percentage of Students Whose Schools Reported That They Expect
Parents to Be Involved in the School-Related Activity

Be Sure Child
Completes
Homework

99 (0.7)
94 (2.1)
99 (0.6)
97 (1.3)
91 (3.1)
96 (1.8)
91 (2.3)
43 (4.4)
64 (3.9
81 (5.6)
78 (3.1)
95 (1.8)

100 (0.0)
97 (0.3)
97 (2.5)
100 (0.0)
95 (3.5
100 (0.0)
98 (1.8)
96 (3.1)
100 (0.0)
98 (2.3)
100 (0.0)
100 (0.0)
97 (2.7)

100 (0.0)
100 (0.0)
98 (0.1)
100 (0.0)
100 (0.0)
100 (0.0)
100 (0.0)
X X
85 (1.5)
100 (0.0)
100 (0.0)
93 (1.0
100 (0.0)
100 (0.0)

85 (0.5)

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

some totals may appear inconsistent.

Volunteer for

Serve as n
TeocherAides * programs,
or Field Trips

r 15 (3.0) r 94 (1.7)
19 (3.7) 39 (4.3)
15 (1.7) 82 (2.2)
58 (4.2) 90 (2.5)
7.9 80 (3.8)
30 (4.2) 77 (3.8)
9(2.2) 70 (3.4)
5 (2.0) 81 (2.8)
33 (4.1) 71 (3.8)
r 46 (6.2) r 61 (6.2)
36 (3.3) 91 (1.7)
6 (2.2) 44 (4.5)
s 7 (4.4) S 83 (6.6)
r 7(4.2) r 86 (5.3)
13 (4.4) 85 (6.5)
8 (4.1) 87 (4.3)
r 16 (5.4) r 93 (4.0)
S 8 (4.5) S 91 (5.3)
13 (5.0) 98 (1.6)
5 (3.5) 73 (7.7)
r 22 (7.5) r 95 (3.2)
22 (8.0) 91 (3.4)
14 (6.3) 84 (5.3)
27 (1.5) 100 (0.0)
r 9 (5.1) r 94 (3.9)
0 (0.0) 100 (0.0)
r 34 (8.8) r 94 (6.0)
r 9 (0.5) r 90 (0.5)
r 20 (1.5) r 98 (0.1)
r 0 (0.0) r 72 (1.9)
s 0 (0.0) r 100 (0.0)
6(0.2) 90 (0.6)

X X X X
4(03) 73 (1.2)
s 20 (11.3) S 100 (0.0)
0 (0.0) 81 (0.6)
14 (0.5) 80 (1.4)
r 19 (1.3) r 90 (0.9)
7 (4.0) 88 (6.2)
28 (0.6) 79 (0.5)

A dash (=) indicates data are not available.

Raise Funds for

r

the School

55 (4.7)
92.7)
52 (3.4)
41 (42)
32 (47)
60 (4.6)
25 (3.1)
6 (2.0)
31 (3.8)
16 (5.2)
59 (2.8)
51 (4.3)

54 (8.6)
20 (6.9)
41 (6.8)
50 (7.6)
68 (7.8)
65 (7.9)
47 (1.6)
33 8.2)
76 (7.4)
58 (7.6)
52 (6.5)
77 (7.2)
36 (8.7)

46 (0.4)
68 (11.8)
53 (1.9)
56 (1.2)
33 (1.2)
88 (1.0)
54 (1.4)
X X

34 (1.3)
88 (2.3)
36 (1.8)
45 (1.4)
57 (1.6)
48 (8.0)

51 (0.6)

r

Serve on
Committees’

68 (4.1)
10 (2.7)
55 (2.7)
56 (4.4)
35 (4.9
21 (3.7)
42 (3.7)
8(2.2)
44 (4.2)
46 (6.5)
59 (4.1)
41 (4.3)

42 (89)
43 (8.8)
47 (6.9)
42 (6.9)
60 (7.8)
86 (6.2)
63 (6.6)
50 (8.5)
61 (7.8)
72 (6.1)
34 (6.2)
91 (4.4)
65 (6.9)

75 (0.3)
80 (8.9)
60 (2.0)
37 (1.3)
48 (1.6)
77 (0.7)
77 (0.8)
X X
76 (1.4)
59 (12.3)
36 (1.8)
52 (1.4)
100 (0.0)
41 (8.2)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

47 (0.6)

An "r" indicates school response data available for 70-84% of students. An “s" indicates school

<50% of students.
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How Serious Are School Attendance Problems?

In some countries, schools are confronted with high rates of absen-
teeism, which can influence instructional continuity and reduce the
time for learning. In general, research has shown that greater truancy is
related to less serious attitudes towards school and lower academic
achievement. To examine this issue, TIMSs developed an index of good
school and class attendance (scA) based on schools’ responses to three
questions about the seriousness of students’ absenteeism, arriving late
at school, and skipping class. The high index level indicates that
schools reported that all three types of behavior are not a problem.
The low level indicates that two or more are a serious problem, or that
two are minor problems and one a serious problem. The medium cate-
gory includes all other combinations of responses.

The results of the index are presented in Exhibit 7.5. Sixty percent of
students on average across all the TIMSS 1999 countries were in the
medium category, where principals had judged their schools to have a
moderate attendance problem. Exactly one-fifth of the students were in
schools at the high level of the index, and another 19 percent were in
schools at the low level. Although countries varied considerably, there
was a modest positive relationship between good attendance and
science achievement on average across countries.

The results for the United States resemble the international averages,
and also show a positive relationship between attendance and science
achievement. Across the Benchmarking entities, the situation varied
considerably. Participants with the highest percentages of students in
schools with good attendance included Naperville and the Academy
School District, with more than 40 percent of the students in this cate-
gory. Jurisdictions with less than 10 percent of students in this category
included Pennsylvania, Jersey City, Oregon, the Delaware Science
Coalition, and Rochester.

The information used to compute this index appears in Exhibit 7.6,
together with data showing the percentages of students in schools
where the behavior occurs at least weekly. Arriving late and absenteeism
were more common in the United States than in the TIMSS 1999 coun-
tries generally, but were not usually considered to be serious problems.
Among Benchmarking participants, Naperville had the fewest students
in schools that reported attendance problems. In contrast, Rochester
reported the most problems, with almost all students in schools where
tardiness, absenteeism, and skipping class are frequent occurrences and
sometimes constitute serious problems.
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TIMSS 1999

| ( Benchmarking

Boston College

Index of Good School and Class Attendance (SCA)

8th Grade Science

278

High Medium Low
Index of Good SCgA SCA SCA
School and Class
Attendance Percent of Average Percent of Average Percent of Average
Students  Achievement  Students Achievement Students Achievement

Naperville Sch. Dist. #203, IL 5(1.5) 576 (5.4) 45 (15) 593 (5.7) 0 (0.0) .
Index based on schools’ Belgium (Flemish) 52 (44) 550 (5.2) 45 (45) 520 (6.6) 3(1.0) 539 (10.1)
responses to three questions Academy School Dist. #20, CO 2 (0.4) 551 (4.5) 8 (0.4) 565 (2.9) 0(0.0) -
about the seriousness of i
attendance problems in Czech Republic 6 (5.8) 544 (6.7) 6 (6.0) 538 (5.6) 8 (2.3) 555 (17.7)
school: arriving late at Michigan Invitational Group, M| 4 (1.4) 567 (9.2) 6 (1.4) 564 (8.1) 0 (0.0) ~ ~
school; absenteeism; Italy 3 (3.3) 508 (5.0) 8 (3.6) 494 (5.4) 9 (2.4) 442 (14.3)
skipping class (see exhibit Singapore 32 (41) 599 (154) 64 (40) 553 (8.9) 3(1.6) 552 (22.5)
7.6). High level indicates Korea, Rep. of 31 37) 547 3.7) 61 (40) 549 (3.2) 9(24) 557 (7.5
that all three behaviors are '
reported to be not a Netherlands r 30 (7.3) 531 (10.2) 6 (7.3) 560 (6.2) 4 (75 519 (283)
problem. Low level indicates First in the World Consort., IL T 8 (1.4) 577 (14.5) 2 (1.4) 551 (6.9) 0 (0.0) ~~
that two or more behaviors Chinese Taipei 8 (3.7) 591 (83) 1 (3.6) 558 (4.1) 127 576 (9.1)
are reported to be a serious Michigan r 28 (67) 563 (11.8) 69 (62) 554 (9.7) 325 510 (956)
problem, or two behaviors i :
are reported to be minor Chicago Public Schools, IL s 27 (13.5) 484 (20.2) 65 (13.2) 431 (11.2) 8(1.2) 436 (15.9)
problems and the third a Indiana 27 (7.8) 564 (11.4) 66 (8.4) 525 (8.7) 737 525 (82)
serious problem. Medium Hong Kong, SAR 5 (3.9) 540 (7.9) 3 (4.3) 531 (5.6) 7 (2.5) 500 (10.8)
Ievel. includes <:3|| O.thel’ Project SMART Consortium, OH s 5 (1.2) 553 (22.6) 1(1.2) 530 (11.0) 4 (0.2) 504 (12.3)
pessible combinations of Illinois 265 5340135 7367 521 (7.0) 5(04) 555 (5.7)
responses.
Connecticut s 2 (6.6) 559 (30.4) 8 (6.6) 530 (13.0) 0 (0.0) ~ ~
United States r 19 (3.0) 553 (10.2) 68 (3.4) 512 (6.5) 13 (2.5) 480 (11.8)
Fremont/Lincoln/WestSide PS, NE s 18 (0.6) 526 (9.2) 69 (1.5) 499 (7.9) 13 (1.5) 577 (22.1) ]
Canada 822 536 (.7) 3(30) 533 (2.5 920 53 (118 &
Texas s 15 (70) 538 (202) 81 (13) 510132 48 4300189 2
Montgomery County, MD s 15 (11.0) 558 (10.3) 85 (11.0) 523 (5.2) 0 (0.0) . E
Massachusetts s 4 (5.1) 559 (11.9) 4 (6.2) 536 (9.8) 1 (5.4) 536 (10.6) g
Idaho T 14 (6.7) 537 (10.9) 78 (7.6) 528 (7.4) 8 (3.6) 510 (25.8) E
SW Math/Sci. Collaborative, PA 13 (3.6) 563 (8.7) 78 (6.2) 551 (8.0) 9 (4.6) 463 (19.3) E
Guilford County, NC 3 (0.6) 580 (14.0) 9 (1.0) 538 (9.8) 8 (0.9) 459 394) ¢
South Carolina 1 (4.0 490 (20.0) 5 (5.4) 516 (6.6) 3 (4.0) 489 (29.4) §
Maryland r 1 (4.5 534 (10.4) 0 (6.1) 504 (9.2) 0 (5.1) 481 (24.6) -r%
Russian Federation 0 (1.7) 538 (16.1) 0 (3.8) 535 (7.4) 0 (3.4) 505 (8.5) g
Missouri 10 (5.0) 553 (8.2) 80 (7.0) 527 (8.0) 10 (5.1) 451 (31.4) g
North Carolina  r 10 (4.2) 513 (14.6) 84 (5.7) 513 (5.6) 6 (4.0 454 (9.5) ;’S
Pennsylvania 9 (5.1) 538 (11.5) 3 (6.6) 540 (6.1) 8 (4.1) 474 (112) =
Japan 724 560 (5.0) 7(41) 551 (41) 6 39 546 27) £
Jersey City Public Schools, NJ 7 (03) 463 (15.) 0 (0.4) 437 (11.9) 3(01) 409 (132) &
Oregon 4 (3.0) 500 (9.9) 4 (5.9) 537 (7.0) 2 (4.8) 521 (15.4) é
Delaware Science Coalition, DE 0 (0.0) ~~ 8 (2.0) 488 (10.0) 12 (2.0) 519 (35.7) E
Rochester City Sch. Dist., NY s 0 (0.0) ~~ 50 (1.5) 463 (13.4) 50 (1.5) 431 (13.00 =
Miami-Dade County PS, FL X X X X X X X X X X X X %
England -- -- -- -- -- -- 3
International Avg.
20 (0.6) 498 (2.5) 60 (0.7) 487 (1.0) 19 (0.5) 474 (2.0)

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

Chapter

(All Countries)

A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement

An “r" indicates school response data available for 70-84% of students. An “s" indicates school
response data available for 50-69% of students. An “x" indicates school response data available for
<50% of students.
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Benchmarking

Exhibit 7.5
(Continued)

Index of Good School and Class Attendance (SCA)

Boston College

8th Grade Science

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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] TIMSS 1999
Frequency and Seriousness of Student Attendance Problems | S C Benchmarking

Boston College
8th Grade Science

Percentage of Students Whose Schools Reported the Behavior

Arriving Late Absenteeism Skipping Class
Occurs at Is a Serious Occurs at Is a Serious Occurs at Is a Serious
Least Weekly Problem Least Weekly Problem Least Weekly Problem
Countries
United States r 71 (3.7) r 12 (2.3) r 60 (4.2) r 12 (2.7) r 29 (3.6) r 4 (1.8)
Belgium (Flemish) 44 (4.7) 3(1.4) 1 (2.4) 4(1.8) 4(1.3) 2 (1.0
Canada 58 (2.7) 7(1.7) 45 (3.1) 7 (1.6) 22 (2.3) 3 (1.0)
Chinese Taipei 43 (4.1) 2 (1.1) 32 (4.0) 10 (2.7) 30 (3.8) 1 (2.8)
Czech Republic 21 (3.8) 0(0.3) 9 (2.8) 8 (2.5) 52.2) 8 (2.4)
England -- -- -- -- - -
Hong Kong, SAR r 61 (4.8) 9 (2.8 r 34 (4.5) 3(1.6) r 10 (2.8) r 1(0.9)
Italy 32 (3.6) 4 (1.6) 1 (2.2) 9(2.3) 8(2.2) 7 (2.0)
Japan 55 (4.1) 20 (3.4) 63 (4.1) 76 (3.9) 14 (3.2) 27 (3.8)
Korea, Rep. of 32 (4.0) 1(1.0) 31 (4.1) 12 (2.9) 21 (3.6) 5(1.8)
Netherlands r 76 (4.9) r 18 (6.8) r 35 (5.9) r 12 (6.4) r 44 (6.5) r 15 (7.1)
Russian Federation 41 (3.8) 14 (3.5) 22 (2.9) 12 (2.2) 32 (4.2) 10 (2.2)
Singapore 51 (4.8) 3(1.6) 40 (4.4) 3 (1.5 23 (4.0) 0 (0.0
States
Connecticut s 67 (9.4) s 0 (0.0) s 48 (9.5) s 4 (0.5) s 20 (6.7) s 0 (0.0)
Idaho r 72 (8.9) r 5(.7) r 67 (8.5) r 8 (3.6) r 31 (7.3) r 1(0.1)
lllinois 57 (8.4) 5 (3.0) 42 (7.4) 7(.2) r 9 (4.0 0 (0.0
Indiana 64 (7.9) 7 (3.5) 55 (7.9) 9 (4.2) 20 (4.5) 0 (0.0
Maryland r 63 (7.1) r 10 (5.1) r 51 (6.9) r 10 (5.1) r 21 (6.0) r 0 (0.0
Massachusetts S 59 (8.9) 5 16 (7.5) s 62 (7.6) 5 14 (6.1) 5 17 (6.6) 5 0 (0.0)
Michigan 48 (7.1) r 1(1.0) 37 (7.3) r 5 (3.4) 1 (4.5 r 0 (0.0)
Missouri 76 (6.0) 2 (1.7) 69 (6.7) 13 (5.6) 33 (6.5) r 9 (5.0) )
North Carolina r 54 (8.3) r 3 (0.2) r 52 (9.0) r 11 (5.0) r 16 (6.2) r 0 (0.0) §
Oregon 81 (6.5) r 8030 75 (7.6) 19 (5.3) 43 (81) 5018 @
Pennsylvania 73 (7.2) 8 (4.1) 50 (6.7) 8 (4.1) 17 (5.0 1 (0.0) g
South Carolina r 73 (6.5) r 10 (4.9) r 67 (7.8) r 20 (5.1) 16 (4.4) r 0 (0.0) é
Texas r 81 (7.3) s 4 (2.8) r 68 (7.6) s 1(1.4) r 39 (6.1) s 0 (0.0) E
Districts and Consortia E
Academy School Dist. #20, CO 54 (0.4) 0 (0.0 29 (0.4) 0 (0.0 46 (0.4) 0 (0.0 g
Chicago Public Schools, IL S 66 (8.3) s 8 (1.2) s 49 (11.4) s 10 (7.8) s 14 (6.1) r 0 (0.0) i
Delaware Science Coalition, DE r 84 (2.0) r 0 (0.0) r 90 (0.6) r 12 (2.0) s 54 (1.7) r 0 (0.0) g
First in the World Consort., IL r 62 (1.4) r 0 (0.0) r 15 (0.4) r 0 (0.0) r 0 (0.0) r 0 (0.0) g
Fremont/Lincoln/WestSide PS, NE r 68 (1.1) S 0 (0.0) r 58 (1.4) S 13 (1.5) r 48 (1.7) S 0 (0.0) %
Guilford County, NC ~ r 77 (0.9) r 0 (0.0) r 88 (0.6) r 8 (0.9) r 36 (1.1) r 0 (0.0) §
Jersey City Public Schools, NJ 66 (1.0) r 12 (0.8) 50 (1.4) r 0 (0.0) 0 (0.0) r 0 (0.0) =
Miami-Dade County PS, FL X X X X X X X X X X X X %
Michigan Invitational Group, MI 48 (1.5) 9 (0.8) 40 (1.6) 0 (0.0) 31 (1.5) 0 (0.0) E
Montgomery County, MD S 83 (9.6) S 0 (0.0) S 61 (12.2) S 0 (0.0) S 12 (7.2) S 0 (0.0 z_z
Naperville Sch. Dist. #203, IL 39 (1.9) 0 (0.0) 15 (2.1) 0 (0.0) 0 (0.0) 0 (0.0) E
Project SMART Consortium, OH r 73 (1.1) S 4 (0.2) r 47 (1.6) S 4 (0.2) r 33 (1.6) S 0 (0.0) <
Rochester City Sch. Dist., NY r 100 (0.0) s 19 (0.6) r 100 (0.0) S 19 (0.6) r 84 (0.5) S 30 (1.5) g
SW Math/Sci. Collaborative, PA 68 (7.7) 9 (4.6) 62 (6.2) 7 (43) 26 (8.7) 3 (2.9 I
Inte(rAl}ftcl:z:iltfi:gi 49 (0.6) 11 (0.4) 38 (0.6) 17 (0.5) 27 (0.6) 13 (0.5
Background data provided by schools. A dash () indicates data are not available.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). An “r" indicates school response data available for 70-84% of students. An “s" indicates school

response data available for 50-69% of students. An “x" indicates school response data available for

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, <50% of students.

some totals may appear inconsistent.
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How Safe and Orderly Are Schools?

Discipline that maintains an orderly atmosphere conducive to learning
is very important to school quality, and research indicates that urban
schools have conditions less conducive to learning than non-urban
schools.® For example, urban schools report more crime against
students and teachers at school and that physical conflict among
students is a serious or moderate problem. Among the Benchmarking
participants there was considerable variation in principals’ reports
about the seriousness of a variety of potential discipline problems.

The frequency and seriousness of student behavior threatening an
orderly school environment are presented in Exhibit 7.7. The three
types of behavior are violating the dress code, creating a classroom
disturbance, and cheating. Violation of dress code is likely to reflect, at
least partially, whether there is a uniform requirement. For many coun-
tries, violating the dress code was not reported to be a serious problem;
on average internationally only six percent of the students were in
schools where it was a serious problem. Dress code violations were
more frequently reported in the United States, where 42 percent of
students were in schools where this occurs at least weekly, compared
with 24 percent internationally. This was also a frequent problem in
Texas and in Rochester, with 79 and 59 percent of students, respectively,
in such schools.

Classroom disturbance was a more frequent problem in schools in the
United States, as well as a more serious one. More than two-thirds of
U.S. eighth-grade students were in schools where disturbances occur at
least weekly, and 11 percent where these are a serious problem.
Benchmarking jurisdictions where classroom disturbances were both
more frequent and more serious than in the United States generally
included Maryland, Missouri, North Carolina, Pennsylvania, the
Delaware Science Coalition, Guilford County, the Michigan Invitational
Group, Montgomery County, and Rochester.

The frequency and seriousness of student behavior threatening a safe
school environment are shown in Exhibit 7.8. The five types of
behavior are vandalism, theft, physical injury to other students, intimi-
dation or verbal abuse of other students, and intimidation or verbal
abuse of teachers or staff. As in other reports of student behavior, cross-
national comparisons are difficult because of differing perceptions of
what constitutes a serious problem. However, with only a few excep-
tions, the overwhelming majority of students attend schools judged to
have few serious problems. The incidence of such student behavior was

5 Mayer, D.P., Mullens, J.E., and Moore, M.T. (2000), Monitoring School Quality: An Indicators Report, NCES 2001-030, Washington,
DC: National Center for Education Statistics; Kaufman, P., Chen, X., Choy, S.P., Ruddy, S.A., Miller, AK., Fleury, J.K., Chandler, K.A.,
Rand, M.R., Klaus, P, and Planty, M.G. (2000), Indicators of School Crime and Safety, 2000, NCES 2001-017/NCJ-184176,
Washington, DC: U.S. Departments of Education and Justice.
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generally low in most countries. The exception was intimidation or verbal
abuse of other students. Some countries had relatively high percentages
of students in schools where this occurs at least weekly; in Canada, the
Netherlands, and the United States, more than 40 percent of the students
were in such schools. Among Benchmarking participants, intimidation or
verbal abuse of other students was a frequent and serious problem in
Idaho, Maryland, Oregon, Pennsylvania, the Delaware Science Coalition,
the Fremont/Lincoln/Westside Public Schools, the Project SMART
Consortium, and Rochester. Vandalism was a frequent and serious
problem in Rochester.



Frequency and Seriousness of Student Behavior Threatening an Orderly

School Environment

Percentage of Students Whose Schools Reported the Behavior

Violating Dress Code

Occurs at Is a Serious
Least Weekly Problem
Countries
United States 42 (4.0 r 3(1.2)
Belgium (Flemish) 6 (2.1) 0 (0.0)
Canada 22 (1.8) 2 (0.8)
Chinese Taipei 41 (4.1) 3 (1.5)
Czech Republic 3(1.7) 0 (0.0)
England -- --
Hong Kong, SAR 1 42 (4.6) r 7 (2.5)
Italy -- --
Japan 30 (4.0) 18 (3.5)
Korea, Rep. of 37 (4.3) 3 (1.4)
Netherlands  r 10 (4.2) r 0 (0.0)
Russian Federation 7 (2.2) 0 (0.0)
Singapore 36 (4.8) 2 (1.3)
States
Connecticut s 22 (7.5) S 0 (0.0)
Idaho r 21 (8.2) r 0 (0.0)
lllinois 16 (5.9) 2 (1.1)
Indiana 19 (6.2) 3(0.2)
Maryland T 36 (7.4) r 4 (3.0)
Massachusetts s 15 (5.5) s 0 (0.0)
Michigan 16 (6.2) r 2 (0.2)
Missouri 33 (7.6) r 0 (0.0)
North Carolina  r 31 (8.6) r 0 (0.0)
Oregon 21 (6.3) 0 (0.0)
Pennsylvania 34 (5.2) 6 (5.9)
South Carolina  r 47 (8.8) r 5 (3.3)
Texas r 79 3.7) S 11 (6.6)
Districts and Consortia
Academy School Dist. #20, CO 0 (0.0) 0 (0.0)
Chicago Public Schools, IL 40 (9.7) r 10 (7.5)
Delaware Science Coalition, DE 1 39 (2.0) r 6 (0.5)
First in the World Consort., IL 1 0 (0.0) r 0 (0.0)
Fremont/Lincoln/WestSide PS, NE 43 (1.8) S 0 (0.0)
Guilford County, NC ~ r 42 (1.2) r 0 (0.0)
Jersey City Public Schools, NJ  r 19 (1.1) r 6 (0.9)
Miami-Dade County PS, FL X X X X
Michigan Invitational Group, MI 31 (1.5) 0 (0.0)
Montgomery County, MD S 38 (12.6) S 0 (0.0)
Naperville Sch. Dist. #203, IL 0 (0.0) 0 (0.0)
Project SMART Consortium, OH  r 27 (1.3) S 0 (0.0)
Rochester City Sch. Dist., NY  r 59 (1.5) S 0 (0.0)
SW Math/Sci. Collaborative, PA 47 (9.1) 2 (2.1)
International Avg. 24 (0.6) 6 (0.3)

(All Countries)

Background data provided by schools.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

r

Classroom Disturbance

Occurs at Is a Serious
Least Weekly Problem
69 (4.3) r 11 (2.6)
40 (5.4) 7 (2.5)
60 (2.6) 21 (2.3)
30 (3.8) 4 (1.6)
63 (4.7) 21 (4.4)
36 (4.7) r 9 (2.9
47 (4.0) 32 (3.6)
5 (1.5) 23 (3.7)
43 (4.2) 7 (1.8)
76 (5.5) r 14 (5.4)
13 (2.8) 4 (1.6)
32 (3.9) 3(1.7)
71 (10.3) S 11 (5.8)
76 (6.8) r 8 (3.9)
65 (8.0) 6 (3.4)
70 (5.5) 11 (4.8)
84 (5.8) r 26 (7.9)
73 (8.4) S 11 (4.4)
68 (6.7) r 7 (3.6)
83 (5.1) r 13 (4.7)
86 (5.7) r 15 (6.3)
77 (6.3) 6 (3.7)
82 (4.7) 15 (7.5)
86 (6.5) r 10 (4.6)
79 (6.0) s 8(5.2)
100 (0.0) 0 (0.0)
62 (9.0) s 0 (0.0)
96 (0.4) r 23 (1.8)
44 (1.1) r 0 (0.1)
65 (1.3) s 9 (0.5)
88 (1.0) r 17 (0.9)
44 (1.6) r 9 (0.8)
X X X X

84 (1.4) 15 (1.5)
86 (9.8) S 13 (8.1)
15 (2.1) 0 (0.0)
65 (1.4) S 14 (0.8)
100 (0.0) s 50 (1.7)
67 (7.2) 11 (5.4)
39 (0.6) 13 (0.5)

A dash (=) indicates data are not available.

8th Grade Science

r

TIMSS 1999

| ( Benchmarking

Boston College

Cheating
Occurs at Is a Serious
Least Weekly Problem

12 (2.8) r 1(0.0)

14 (2.7) 1 (0.0)
4(1.4) 2 (09)
9 (2.1) 8 (2.3)
9 (43) 11 (3.5)
4(1.7) r 4(1.9)

13 27) 5 (1.4)
2(1.1) 13 (2.8)
3(13) 8 (2.5)

60 (6.5) r 1(0.8)
1(0.5) 2(12)
3(14) 0 (0.0)
8 (4.9) s 7 (4.6)

15 (5.4) r 0 (0.0)

10 (3.9) 0 (0.0

12 (5.0) 1(1.2)

9 (4.3) r 0 (0.0)
8 (4.8) s 3 (2.6)
5 (2.8) r 0 (0.0)

12 (4.1) r 0 (0.0) .
8 (4.4) r 0 (0.0) &
49 000 %
5 (2.2) 1(0.1) =

13 (5.8) r 104 2

12 (6.1) s 0 (0.0) g
0 (0.0) 000 g

19 (102) s 0(0.0) 2

18 (0.8) r 0 (0.0) E
0 (0.1) r 0 (0.0) g

1309 s 000 £

19 (12) s 0 (0.0) §

11 (1.0) r 0 (0.0) 5
X X X X %

25 (1.2) 201 0§
700 s 000 3

21 (1.0) 0 (0.0) e
000 s 0(00 E
0 (0.0 s 000 9
729 000 3

11 (0.4) 7(03)

An “r" indicates school response data available for 70-84% of students. An “s” indicates school
response data available for 50-69% of students. An “x" indicates school response data available for

<50% of students.
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Frequency and Seriousness of Student Behavior Threatening a Safe
School Environment

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by schools.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.
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8th Grade Science

TIMSS 1999

| ( Benchmarking

Boston College

Percentage of Students Whose Schools Reported the Behavior

Vandalism

Occurs at Is a Serious
Least Weekly Problem
1 (2.3) r 1(0.8)
8 (2.4) 9 (2.6)
15 (1.5) 6 (2.0)
14 (3.1) 1 (2.5
13 (2.7) 21 (3.6)
18 (3.7) r 6 (2.3)
7 (1.9 18 (2.8)
3(1.3) 23 (3.5)
12 (2.8) 10 (2.5)
45 (7.6) r 28 (7.4)
0 (0.4) 3 (1.5)
5 (1.8) 2 (1.3)
12 (6.0) S 0 (0.0
15 (5.6) r 0 (0.0
3 (0.9 2.(0.1)
2 (0.1) 0 (0.0)
7 (3.7) r 3(02)
6 (3.5 S 0 (0.0
6 (3.2) r 2 (0.2)
9 (5.0) r 2(22)
20 (7.3) r 0 (0.0)
7 (3.9) 2(1.7)
7 (2.9) r 1(0.9)
5 (3.6) r 0 (0.0)
12 (6.2) S 0 (0.0
0 (0.0) 0 (0.0)
6 (1.0) s 0 (0.0)
6 (0.5) r 6 (0.5)
13 (0.4) r 0 (0.0
0 (0.0 S 0 (0.0)
0 (0.0) r 0 (0.0)
11 (0.9 r 0 (0.0)

X X X X
19 (1.3) 0 (0.0)
12 (7.2) s 0 (0.0)
0 (0.0 0 (0.0)
16 (1.2) S 0 (0.0
60 (1.6) S 36 (1.7)
14 (5.8) 4 (0.4)
11 (0.4) 13 (0.5

Theft

Is a Serious
Problem

Occurs at
Least Weekly

]
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A dash (=) indicates data are not available.
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SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

An "r" indicates school response data available for 70-84% of students. An “s" indicates school
response data available for 50-69% of students. An “x" indicates school response data available for

<50% of students.



EXh'b't /8 Frequency and Seriousness of Student Behavior Threatening a Safe School Environment
(Continued)
8th Grade Science
Percentage of Students Whose Schools
Reported the Behavior
Intimidation or Verbal Abuse of Intimidation or Verbal Abuse of
Other Students Teachers or Staff
Occurs at Is a Serious Occurs at Is a Serious
Least Weekly Problem Least Weekly Problem
Countries
United States r 46 (4.3) r 16 (3.6) r 7 (2.0) r 3 (1.5)
Belgium (Flemish) 23 (3.4) 15 (3.7) 5 (1.5) 3(1.2)
Canada 42 (3.0) 22 (2.5) 4(1.2) 3 (1.1)
Chinese Taipei 1 2.7 18 (3.1) 1(1.0) 17 (3.0
Czech Republic 5(1.5) 17 (3.6) 0 (0.0) 9 (2.6)
England - - - -—
Hong Kong, SAR r 8 (2.7) r 4 (1.8) r 3 (1.5 r 2 (1.3)
Italy 14 (2.3) 23 (3.0 4 (1.7) 13 2.7)
Japan 3 (1.5) 25 (3.8) 2(1.2) 23 (3.7)
Korea, Rep. of 12 (2.9) 12 (2.8) 8 (2.3) 9 (2.5)
Netherlands r 49 (7.3) r 23 (6.9) r 17 (6.6) r 16 (6.4)
Russian Federation 3 (1.3) 7 (2.1) 1 (0.5) 1 (0.6)
Singapore 7(2.3) 2(1.2) 1(0.7) 1(0.9)
States
Connecticut s 53 (11.3) s 14 (6.2) s 5 (3.9) s 6 (4.5)
Idaho r 62 (9.7) r 29 (7.3) r 13 (3.5 r 2 (0.1)
lllinois 42 (71.2) 11 (4.6) 6 (3.3) 3 (2.6)
Indiana 35 (7.1) 7 (2.0) 2 (0.1) 0 (0.0)
Maryland r 66 (7.1) r 25 (7.3) r 36 (6.5) r 16 (6.1)
Massachusetts S 52 (9.2) s 15 (7.2) s 9 (4.4) s 4(2.7)
Michigan 46 (5.1) r 16 (5.4) 0 (0.0) r 2 (0.1)
Missouri 49 (7.7) r 13 (3.9 21 (5.9) r 5(3.4) }
North Carolina r 49 (6.8) r 18 (5.8) r 12 (5.1) r 0 (0.1) §
Oregon 67 (7.8) 23 (7.9) 4 (2.7) 2 (23) %
Pennsylvania 53 (8.2) 21 (7.3) 13 (4.0) 9 (4.9) ?
South Carolina 47 (8.9) r 9 (4.3) 8 (4.6) r 3 (2.5) g
Texas r 43 (5.1) s 12 (6.3) r 2 (2.5 s 0 (0.0 E
Districts and Consortia §
Academy School Dist. #20, CO 25 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) g
Chicago Public Schools, IL s 30 (12.5) s 0 (0.0) s 0 (0.0) s 0 (0.0) §
Delaware Science Coalition, DE r 83 (0.9) r 13 (0.7) r 16 (1.9) r 10 (0.6) g
First in the World Consort., IL r 37 (1.0) r 0 (0.1) r 0 (0.1) r 0 (0.1) 8
Fremont/Lincoln/WestSide PS, NE r 51 (1.6) S 24 (1.1) r 43 (1.8) S 0 (0.0) g
Guilford County, NC r 46 (1.2) S 6 (0.5) r 9 (0.4) S 10 (0.5) ;‘G
Jersey City Public Schools, NJ 36 (1.3) r 19 (1.0) 35 (1.3) r 9 (0.8) =
Miami-Dade County PS, FL X X X X X X X X 2
Michigan Invitational Group, MI 50 (1.5) 14 (0.7) 12 (0.8) 0 (0.0) E
Montgomery County, MD S 48 (8.8) S 23 (11.1) S 28 (14.9) X X -T;
Naperville Sch. Dist. #203, IL 21 (1.0) 0 (0.0 0 (0.0 0 (0.0 §
Project SMART Consortium, OH r 61 (1.6) s 26 (1.0) r 16 (0.8) s 18 (0.9) <
Rochester City Sch. Dist., NY r 100 (0.0) s 36 (1.7) r 50 (1.7) s 0 (0.0) E’
SW Math/Sci. Collaborative, PA 52 (9.4) 14 (6.3) 22 (1.7) 4 (3.3) §
International Avg. 16 (05) 14 05) 4003) 9 (0.4)

(All Countries)
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TIMSS 1999
Educational Aids in the Home: Dictionary, Study Desk/Table, and Computer | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students

Have All Three Do Not Have All Three
Educational Aids Educational Aids Have Study
Have Desk/Table Have
Percent of Average Percent of Average Dictionary for Own Computer
Students Achievement Students Achievement Use
Countries
United States 74 (1.3) 535 (3.9) 26 (1.3) 469 (5.8) 97 (0.3) 90 (0.5) 80 (1.2)
Belgium (Flemish) 2 (1.2) 541 (2.7) 8 (1.2) 507 (6.9) 98 (0.7) 96 (0.6) 86 (1.0)
Canada 8 (0.8) 539 (2.2) 2 (0.8) 513 (3.6) 98 (0.2) 91 (0.6) 85 (0.8)
Chinese Taipei 1 (1.1) 588 (4.2) 9 (1.1) 541 (5.5) 98 (0.2) 94 (0.4) 63 (1.0)
Czech Republic 43 (1.2) 563 (4.1) 57 (1.2) 522 (4.8) 94 (0.8) 91 (0.7) 47 (1.2)
England 9 (0.9) 550 (4.8) 1 (0.9 501 (7.3) 98 (0.3) 92 (0.6) 85 (0.8)
Hong Kong, SAR 57 (1.3) 537 (3.8) 43 (1.3) 522 (4.5) 99 (0.1) 75 (0.9) 72 (1.3)
Italy 9 (1.1) 506 (4.5) 1 (1.1) 476 (4.8) 98 (0.3) 93 (0.6) 63 (1.0)
Japan 2 (1.0) 564 (2.8) 8 (1.0) 536 (2.7) 99 (0.1) 97 (0.2) 52 (0.9)
Korea, Rep. of 5 (0.9) 563 (3.0) 5 (0.9) 523 (3.2) 99 (0.2) 9 (0.2) 67 (0.9)
Netherlands 94 (1.0) 548 (6.7) 6 (1.0 499 (16.2) 100 (0.2) 99 (0.2) 96 (1.0)
Russian Federation 9 (1.2) 540 (7.6) 1(1.2) 528 (6.7) 88 (1.3) 92 (0.8) 22 (1.2)
Singapore 75 (1.4) 582 (7.6) 25 (1.4) 524 (9.7) 99 (0.2) 92 (0.5) 80 (1.3)
States
Connecticut 2 (2.0) 541 (9.7) 8 (2.0) 478 (11.9) 97 (0.3) 92 (0.9) 88 (1.7)
Idaho 5 (2.3) 540 (5.4) 5 (2.3) 491 (9.1) 94 (0.9) 90 (0.9) 82 (2.1)
lllinois 75 (2.1) 535 (6.8) 25 (2.1) 477 (6.2) 98 (0.5) 91 (0.8) 80 (2.1)
Indiana 4 (2.0) 545 (6.8) 6 (2.0) 504 (8.9) 97 (0.4) 90 (1.2) 81 (1.5)
Maryland 80 (1.6) 518 (6.9) 20 (1.6) 462 (9.6) 98 (0.3) 91 (0.9) 86 (1.4)
Massachusetts 2 (1.8) 544 (7.2) 8 (1.8) 485 (7.0) 98 (0.3) 93 (0.7) 87 (1.6)
Michigan 9 (1.9 557 (7.0) 1(1.9) 502 (12.6) 98 (0.3) 90 (0.9) 85 (1.7)
Missouri 9 (2.0) 538 (6.2) 1 (2.0) 493 (7.6) 96 (0.6) 90 (0.6) 76 (1.8) .
North Carolina 68 (2.0) 524 (5.6) 32 (2.0) 474 (7.8) 97 (0.4) 89 (0.9) 74 (1.8) §
Oregon 9 (2.0) 548 (5.1) 1 (2.0 496 (9.5) 97 (0.6) 91 (1.0) 86 (1.7) %
Pennsylvania 78 (2.4) 540 (5.1) 22 (2.4) 494 (10.1) 98 (0.7) 91 (1.1) 83 (2.0) E
South Carolina 7 (2.2) 529 (6.5) 3 (2.2) 476 (7.8) 97 (0.4) 89 (1.0) 75 (2.2) é
Texas 5 (3.6) 542 (7.3) 5 (3.6) 455 (12.2) 95 (0.7) 86 (1.7) 73 3.3) E
Districts and Consortia ’§
Academy School Dist. #20, CO 92 (0.8) 562 (2.3) 8(0.8) 525 (12.1) 99 (0.3) 96 (0.6) 96 (0.5) g
Chicago Public Schools, IL 4 (1.9) 465 (10.3) 6 (1.9) 433 (9.7) 98 (0.5) 85 (1.5) 61 (1.7) §
Delaware Science Coalition, DE 76 (2.1) 516 (8.5) 24 (2.1) 460 (7.9) 97 (0.6) 90 (1.1) 82 (1.6) '§
First in the World Consort., IL 1 (1.2) 568 (4.8) 9 (1.2) 536 (17.4) 98 (0.3) 95 (1.2) 96 (0.6) Q
Fremont/Lincoln/WestSide PS, NE 7 (1.8) 527 (5.9) 3 (1.8) 462 (8.7) 96 (0.9) 92 (1.0) 81 (1.6) §
Guilford County, NC 6 (1.8) 549 (6.6) 4 (1.8) 486 (9.3) 98 (0.5) 92 (1.1) 81 (1.6) _rcg
Jersey City Public Schools, NJ 49 (2.8) 463 (11.6) 51 (2.8) 421 (7.4) 96 (0.7) 81 (1.4) 58 (2.3) s
Miami-Dade County PS, FL 8 (3.0) 451 (11.1) 2 (3.0) 395 (10.6) 95 (0.8) 84 (1.4) 66 (2.8) '%
Michigan Invitational Group, MI 82 (1.2) 570 (5.9) 18 (1.2) 542 (12.2) 97 (0.5) 91 (1.0) 89 (1.6) ,aEJJ
Montgomery County, MD 6 (1.9) 542 (4.8) 4 (1.9 469 (10.5) 99 (0.4) 93 (0.9) 91 (1.4) -T;
Naperville Sch. Dist. #203, IL 6 (0.6) 585 (4.1) 4 (0.6) 566 (16.2) 99 (0.3) 97 (0.5) 98 (0.4) E
Project SMART Consortium, OH 6 (1.5) 550 (8.7) 4 (1.5 507 (8.0) 98 (0.6) 91 (1.1) 83 (1.2) i
Rochester City Sch. Dist., NY 52 (2.5) 464 (9.9) 48 (2.5) 444 (7.6) 94 (0.7) 83 (1.4) 61 (2.3) %
SW Math/Sci. Collaborative, PA 5 (2.1) 557 (6.6) 5 (2.1) 502 (11.0) 98 (0.4) 90 (0.9) 82 (1.9) 2
International Avg. 41 (0.2) 515 (1.2) 59 (0.2) 471 (0.9) 90 (0.1) 86 (0.1) 45 (0.2)
(All Countries)
Background data provided by students. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

s . ) o . . some totals may appear inconsistent.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). y app !

Students’ Backgrounds and Attitudes Towards Science




Number of Books in the Home

TIMSS 1999

| ( Benchmarking

Boston College

8th Grade Science

Three or More

Sockcmts  nookaases  vookse  Aboutone shef
200 Books) (101-200 Books) (26-100 Books)
Percent of Average Percent of Average Percent of Average Percent of Average
Students  Achievement  Students ~ Achievement Students  Achievement  Students  Achievement
Countries
United States 28 (1.2) 557 (4.5) 22 (0.6) 538 (4.6) 29 (0.8) 508 (3.9) 14 (0.7) 468 (7.0)
Belgium (Flemish) 14 (0.8) 561 (4.9) 14 (0.6) 557 (5.7) 31 (1.3) 542 (4.2) 21 (0.7) 522 (5.8)
Canada 31 (0.9) 553 (4.0) 24 (0.8) 541 (3.3) 28 (0.7) 527 (3.4) 11 (0.5) 498 (5.1)
Chinese Taipei 16 (0.8) 616 (6.1) 12 (0.5) 603 (7.3) 31 (0.7) 579 (6.0) 23 (0.7) 554 (4.7)
Czech Republic 28 (1.4) 565 (5.5) 30 (1.4) 548 (5.8) 34 (1.1) 523 (4.8) 7(0.8) 493 (7.6)
England 26 (1.2) 593 (6.7) 23 (0.8) 550 (7.3) 32 (1.1) 526 (4.7) 13 (0.8) 483 (6.4)
Hong Kong, SAR 8 (0.5) 548 (6.4) 10 (0.5 534 (6.0) 27 (0.7) 537 (4.9) 27 (0.7) 530 (4.8)
Italy 20 (0.9) 523 (7.5) 15 (0.7) 518 (5.9) 28 (0.9) 497 (4.4) 25 (0.9) 471 (5.6)
Japan 18 (0.7) 577 (5.3) 18 (0.6) 567 (5.0) 31 (0.7) 548 (2.6) 19 (0.6) 541 (4.6)
Korea, Rep. of 20 (0.8) 589 (3.8) 23 (0.6) 562 (4.6) 36 (0.7) 544 (2.1) 10 (0.5) 510 (4.9)
Netherlands 24 (1.8) 575 (9.3) 23 (1.2) 554 (6.9) 31 (1.1) 546 (7.2) 15 (1.4) 508 (12.1)
Russian Federation 23 (1.5) 555 (6.0) 29 (1.1) 541 (7.1) 31 (1.3) 521 (7.7) 13 (1.00 495 (8.9)
Singapore 12 (0.6) 599 (11.4) 14 (0.7) 599 (10.3) 40 (1.1) 579 (7.2) 22 (1.0) 540 (8.8)
States
Connecticut 35 (2.7) 565 (10.00 23 (0.9) 539 (10.5) 25 (1.3) 523 (8.9) 10 (1.4) 472 (13.8)
Idaho 32 (1.6) 553 (6.3) 23 (1.1) 542 (7.1) 27 (1.4) 520 (5.6) 1 (1.2) 485 (10.5)
lllinois 29 (2.5 555 (8.7) 23 (0.9) 536 (6.6) 30 (1.6) 511 (7.4) 12 (1.1) 472 (8.8)
Indiana 30 (2.2) 569 (8.0) 23 (1.0) 546 (6.4) 28 (1.2) 525 (6.6) 1(1.3) 495 (8.6)
Maryland 31 (1.8) 547 (6.7) 23 (0.8) 522 (6.2) 27 (1.0 491 (7.9) 3 (0.8) 459 (11.5)
Massachusetts 32 (1.9) 571 (8.9) 23 (1.1) 540 (6.5) 27 (1.1) 522 (6.4) 1(1.) 490 (8.4)
Michigan 36 (1.9) 578 (8.1) 24 (1.0) 557 (6.8) 26 (0.9) 528 (8.6) 0 (1.1) 485 (13.9)
Missouri 26 (1.6) 550 (6.7) 21 (1.3) 542 (6.6) 31 (1.2) 521 (6.7) 3 (0.8) 487 (11.5)
North Carolina 23 (1.8) 539 (7.4) 24 (0.9) 531 (7.2) 32 (1.3) 502 (6.9) 5(1.1) 469 (7.8)
Oregon 33 (2.1) 576 (7.9) 23 (1.0) 548 (5.3) 27 (1.1) 522 (5.5) 10 (1.4) 486 (11.5)
Pennsylvania 28 (2.2) 560 (8.1) 25 (0.8) 545 (4.6) 30 (1.7) 515 (7.6) 11 (1.0) 485 (9.4)
South Carolina 23 (1.3) 554 (8.8) 21 (1.1) 539 (7.5) 30 (1.1) 508 (5.8) 16 (0.9) 465 (9.0)
Texas 20 (2.1) 571 (7.1) 19 (1.5) 546 (8.4) 30 (1.6) 517 (9.6) 16 (1.4) 458 (11.3)
Districts and Consortia
Academy School Dist. #20, CO 46 (1.2) 576 (2.4) 25 (1.2) 558 (5.1) 21 (1.1) 545 (5.7) 5 (0.5) 529 (12.8)
Chicago Public Schools, IL 17 (2.6) 472 (14.2) 18 (1.6) 469 (11.6) 35 (1.8) 455 (11.5) 21 (1.8) 426 (8.2)
Delaware Science Coalition, DE 28 (2.1) 549 (9.1) 21 (1.5) 520 (10.7) 27 (1.5) 498 (6.8) 14 (13) 454 (10.1)
First in the World Consort., IL 41 (2.2) 578 (7.8) 28 (2.0) 572 (7.3) 23 (1.7) 559 (9.0) 5 (0.9) 505 (12.8)
Fremont/Lincoln/WestSide PS, NE 32 (1.7) 534 (7.8) 23 (1.0) 538 (7.9) 27 (2.2) 504 (7.2) 8 (0.8) 462 (10.6)
Guilford County, NC 29 (2.3) 580 (6.1) 25 (1.1) 541 (8.9) 29 (1.7) 517 (9.4) 12 (1.8) 480 (12.5)
Jersey City Public Schools, NJ 12 (1.4) 474 (18.6) 16 (1.3) 465 (15.7) 33 (1.9) 456 (8.1) 23 (1.8) 427 (9.8)
Miami-Dade County PS, FL 14 (2.6) 480 (24.2) 14 (1.3) 471 (9.5 31 (1.2) 436 (104) 25 (2.1) 405 (11.0)
Michigan Invitational Group, Ml 37 (2.7) 581 (8.7) 26 (2.0) 568 (6.5) 27 (1.8) 550 (8.0) 6 (0.8) 559 (13.8)
Montgomery County, MD 41 (2.3) 565 (6.3) 21 (1.8) 541 (8.8) 24 (1.2) 515 (6.3) 8(1.2) 459 (11.6)
Naperville Sch. Dist. #203, IL 49 (1.4) 597 (5.2) 28 (1.2) 584 (5.6) 18 (1.1) 564 (7.0) 4 (0.5) 544 (9.3)
Project SMART Consortium, OH 26 (2.3) 564 (12.6) 24 (1.3) 552 (9.2) 32 (1.3) 539 (8.4) 1 (1.4) 512 (7.9)
Rochester City Sch. Dist., NY 17 (2.1) 490 (15.9) 15 (1.0) 475 (13.6) 28 (1.6) 464 (8.2) 21 (1.9) 431 (7.6)
SW Math/Sci. Collaborative, PA 28 (2.5) 576 (8.2) 23 (1.2) 562 (6.3) 31 (1.9) 531 (6.9) 1 (1.3) 504 (13.0)
International Avg. 1802 517016 1601 51112 2902 493 (10 22 01) 464 (1.0)

(All Countries)

Background data provided by students.

o . . L . some totals may appear inconsistent.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). ¥ app

A tilde (~) indicates insufficient data to report achievement.
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SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

441 (1.5)

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



TIMSS 1999
Highest Level of Education of Either Parent* | SC Benchmarking

Boston College
8th Grade Science

Finished Upper  Finished Primary

Fi.nishgd Secondary School  School But Not D_id Not Finish Do Not Know
University! But Not Upper Secondary  Primary School*
University? School3
Percent of Average Percent of Average Percent of Average Percent of Average Percent of Average
Students  Achievement  Students  Achievement Students  Achievement Students  Achievement Students  Achievement
Countries
United States 35 (1.7) 551 (4.6) 46 (1.3) 510 (4.9) 5(0.4) 461 (9.7) 1(0.2) ~~ 13 (0.7) 476 (7.3)
Belgium (Flemish) 16 (1.00 564 (6.0) 45 (0.9) 546 (4.5) 10 (0.7) 516 (7.0) 0 (0.1) ~ ~ 29 (1.0) 513 (3.2)
Canada 45 (1.3) 548 (2.8) 34 (1.0) 532 (2.6) 6 (0.5 509 (9.8) 0 (0.1) ~~ 15 (0.7) 504 (4.5)
Chinese Taipei 15 (1.00 612 (5.9) 64 (0.8) 571 (4.5) 14 (0.7) 542 (5.7) 1(0.1) ~~ 7 (0.4) 524 (7.5)
Czech Republic 22 (1.2) 577 (5.7) 46 (1.3) 546 (4.8) 21 (1.2) 520 (6.4) 0 (0.0) ~~ 11 (0.9) 503 (8.8)
England -— -- -- -- -- -- -- -- - -
Hong Kong, SAR 7(0.7) 553 (7.8) 38 (1.0) 536 (4.0) 32 (0.9) 533 (4.2 9 (0.7 508 (6.5 13 (0.6) 515 (6.2)
Italy 10 (0.8) 529 (8.9) 45 (1.3) 514 (4.0) 40 (1.5) 466 (4.6) 2 (03) ~ ~ 3(0.4) 472 (11.6)
Japan -- -- -- -- -- - -- - -- --
Korea, Rep. of 25 (1.0) 583 (3.5) 48 (0.8) 547 (4.1) 14 (0.5) 528 ( 9) 5(0.4) 528 (7.8) 8 (0.4) 508 (4.9
Netherlands 12 (1.1) 571 (9.6) 53 (2.4) 558 (6.4) 7 (1.0) 519 (12.0) 1(0.5) ~~ 27 (2.1) 521 (9.6)
Russian Federation 33 (1.4) 554 (7.4) 47 (1.2) 527 (6.5) 5 (0.5 490 (15.7) 1(0.2) ~ o~ 14 (0.9) 503 (7.8)
Singapore 11 (1.00 634 (9.0 51 (1.0) 575 (7.2) 23 (1.0) 542 (10.2) 4(03) 532(122) 12 (0.6) 544 (9.7)
States
Connecticut 41 (2.8) 558 (12.2) 42 (2.1) 518 (8.4) 4(0.7) 463 (15.5) 0(0.2) ~ ~ 13 (0.9) 503 (13.0)
Idaho 31 (2.1) 552 (6.6) 46 (1.9) 531 (5.8) 6 (1.00 471 (13.7) 1(0.2) ~~ 16 (0.7) 496 (9.5
lllinois 34 (2.8) 555 (8.8) 47 (2.1) 513 (6.6) 5(0.8) 453 (9.3) 0(0.2) ~~ 14 (1.1) 489 (9.0
Indiana 36 (2.8) 567 (8.4) 48 (2.9) 525 (6.2) 5(0.8) 477 (11.5) 0 (0.1) ~~ 11 (1.1) 497 (12.6)
Maryland 39 (2.0) 534 (7.9) 43 (1.8) 498 (7.2) 4 (0.5) 446 (16.0) 0 (0.1) ~~ 14 (0.8) 472 (9.8)
Massachusetts 38 (2.2) 561 (8.0) 43 (1.3) 526 (7.2) 4(0.7) 472 (12.9) 1(0.2) ~~ 14 (1.0) 503 (10.0)
Michigan 40 (3.2) 574 (8.5) 47 (2.7) 536 (8.0) 2 (0.4) ~ ~ 0 (0.0 ~ ~ 11 (0.9) 502 (13.9)
Missouri 29 (1.7) 551 (9.5) 50 (1.9) 518 (6.4) 6 (1.1) 505 (14.8) 0 (0.1) ~ ~ 14 (0.9) 49 (8.2)
North Carolina 25 (3.1) 538 (9.9) 59 (4.1) 505 (9.5) 5(0.3) 460 (27.5) 0(0.1) ~~ 10 (0.9 477 (6.7) Sﬁ
Oregon 39 2.5) 572 (6.9 46 (2.3) 528 (5.8) 5(0.6) 454 (20.4) 1(0.2) ~~ 9(0.7) 491 (13.3) §
Pennsylvania 34 (2.4) 552 (7.9 49 (2.0) 523 (5.5) 3 (0.5 477 (15.9) 0(0.2) ~~ 14 (1.1) 505 (9.0) 9
South Carolina 30 (2.1) 543 (8.1) 52 (1.9) 504 (6.8) 6(0.7) 480 (8.8) 0 (0.0 ~~ 12 (1.1) 483 (10.7) g
Texas 37 (2.3) 555 (6.0) 38 (0.9) 503 (19.5) 9(1.4) 464 (11.5) 1 (0.4) ~ ~ 15 (1.4) 464 (265) £
Districts and Consortia §
Academy School Dist. #20, CO 59 (1.7) 574 (2.9) 28 (1.3) 543 (5.4) 1(0.2) ~ 0 (0.1) ~ ~ 12 (1.0) 531 (5.8) g
Chicago Public Schools, IL 24 33) 463 (17.2) 47 (2.3) 457 (9.2) 11 (1.6) 436 (12.2) 2 (0.6) ~~ 17 (1.4) 420 (12.5) ;—ﬁ
Delaware Science Coalition, DE 35 (2.6) 534 (11.7) 48 (2.0) 494 (7.3) 4(0.7) 450 (15.3) 1(0.4) ~~ 12 (1.1) 465 (13.9) (‘éu
First in the World Consort., IL 58 (4.0) 584 (9.4) 28 (2.4) 554 (71.7) 3(0.7) 510 (27.0) 1 (0.4) ~ o~ 11 (1.4 514 (1000 &
Fremont/Lincoln/WestSide PS, NE 39 (2.1) 537 (7.4) 40 (2.5) 514 (8.0) 4(0.8) 442 (19.4) 0 (0.1) ~ ~ 17 (2.2) 468 (12.3) %
Guilford County, NC 39 (3.4) 570 (11.3) 49 (290 514 (9.0 4(0.7) 473 (14.7) 0(0.2) ~ ~ 9 (1.00 511 (13.3) §
Jersey City Public Schools, NJ 23 (2.0) 452 (17.8) 48 (2.0) 452 (9.3) 9 (0.9 418 (10.5) 1 (0.4) ~~ 19 (1.3) 421 (10.7) E
Miami-Dade County PS, FL 28 (2.5) 454 (16.2) 42 (1.7) 438 (8.7) 8(0.7) 391 (10.4) 1(0.2) ~~ 21 (1.4) 391 (11.8) %
Michigan Invitational Group, MI 41 (2.7) 581 (11.5) 47 (2.0) 562 (6.6) 1(0.3) ~~ 0 (0.2) ~~ 11 (1.3) 528 (9.9) E
Montgomery County, MD 54 (2.6) 562 (5.3) 27 (1.9) 506 (5.7) 4(0.9) 458 (17.4) 1(0.2) ~~ 14 (1.2) 500 (8.6) ;g
Naperville Sch. Dist. #203, IL 71 (1.6) 594 (5.5) 19 (1.3) 564 (4.7) 1(0.2) ~ 0(0.2) ~~ 9 (0.9 550 (10.4) E
Project SMART Consortium, OH 36 (2.5) 563 (9.3) 46 (2.1) 538 (9.2) 3(0.7) 483 (13.6) 0(0.2) ~ ~ 14 (1.4) 497 (10.6) =
Rochester City Sch. Dist., NY 22 (1.7) 468 (15.8) 48 (2.1) 455 (10.8) 8(0.9) 441 (14.2) 1(0.2) ~~ 21 (2.0) 445 (7.8) §
SW Math/Sci. Collaborative, PA 37 (2.8) 570 (9.1) 48 (2.3) 535 (7.0) 3 (0.5 485 (17.9) 0 (0.0 ~~ 13 (0.9) 508 (9.6) §

International Avg.

(All Countries) 20 (0.2) 524 (1.3) 41 (0.2) 492 (0.8) 21 (0.2) 460 (1.5) 6 (0.1) 411 (49 12 (0.1) 462 (1.5)

Background data provided by students. 3 Finished primary school or attended some secondary school not equivalent to completion of upper
secondary.

*

Response categories were defined by each country to conform to their own educational system and
may not be strictly comparable across countries. See Reference Exhibit R1.4 for country modifications 4 some primary school or did not go to school.

to the definitions of educational levels. . . . .
0 the definitions of educational fevels States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

In most countries, defined as completion of at least a 4-year degree program at a university or an

equivalent insitute of higher education. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

some totals may appear inconsistent.
Finished upper secondary school with or without some tertiary education not equivalent to a univer-
sity degree. In most countries, finished secondary corresponds to completion of an upper-secondary

track terminating after 11 to 13 years of schooling (ISCED level 3 vocational, apprenticeship or aca-
demic tracks).

A dash (-) indicates data are not available. A tilde (~) indicates insufficient data to report achievement.

Students’ Backgrounds and Attitudes Towards Science



Exhibit R1.4

*

Internationally
Defined Level

United States (P) *

United States (S) ¢

New Zealand (P) *

New Zealand (S) $

Reference

Country Modifications to the Definitions of Educational Levels for Parents’
Education or Students’ Expectations for Finishing School*

Finished University

Finished University

Completed Bachelor's Degree at
College or University

Finish community college, college or
university
Australia $

Belgium (Flemish) §

Canada Finish University or College
Chile
Cyprus & University Degree
Czech Republic (P) &  Finish University (4-5 years university
study)
Czech Republic (S) Finish University (4-5 years university
study)
Finland
Hungary 3 University or College Degree
Indonesia Completed University Degree (Sarjana
11213)
Italy & Finish University (Laurea o Dottorato
di Ricerca 4-6 Year)
Japan (S) > University or Graduate School

Korea, Rep. of ¢

Latvia (LSS) ¢ Higher Education (5 years)

Lithuania §  University or Other Higher Education

Netherlands University With Diploma

University or Teachers' College
(College of Education)

University, College of Education
(teacher training) or degree or national
diploma course at polytech

Philippines ¢ Finish College/University
Romania ¢  Finish University (facultate)
Singapore §

Slovenia (S) 5

South Africa §

Thailand §  Graduate level (Finish Tertiary
Education, 4 years)
Tunisia Bachelor's Degree (BA)

Educational levels were translated and defined in most countries to be comparable to the interna-
tionally-defined levels. Countries that used modified response options to conform to their national 3
education systems are indicated to aid in the interpretation of the reporting categories in Exhibits

4.5 and R1.3. National modifications pertain to both the parents’ education and student’s expecta-

tions questions unless otherwise indicated.

Upper-secondary corresponds to ISCED level 3 tracks terminating after 11 to 13 years in most coun-
tries. (Education at a Glance, OECD, 1995.)

8th Grade Science

Finished Upper Secondary School But Not University

Post-Secondary Level

Some Vocational-Technical Education After Secondary

School or Some University

Some Vocational-Technical Education After Secondary School
or Some Community College, College or University Courses

Some Vocational-Technical Education After Secondary School or

Some Community College, College or University Courses

Post-Secondary Tertiary Higher Education Outside
University or Some Years of University

Some Vocational-Technical Education After Secondary
School or Some University or College

Some Vocational-Technical Education After Secondary
School or Some University

Medium-cycle higher education or bachelor studies (3 years
university study or special higher education)

Not Included

Academy (3 years or less of higher education outside
university - Diploma D1/D2/D3) or Some University
(Did Not Complete Degree)

Vocational/Professional Course After Secondary Diploma or
Some University (2-3 Year Short-Course Diploma)

Vocational/Technical Education After Secondary or 2-year
college

Vocational School (Post-Secondary) or Technikum (3 years)
or Some Higher Education

Vocational or Agricultural School or College (Technical, Art,
Music)

Vocational/Technical Education After Secondary (bv.heao,
hts, pedagogical academy) or Some Years At University
(Without Diploma)

Vocational/Polytechnic Education After Secondary School or
Some University

Certificate course at polytech (e.g, trade certificate) or
some university

Some Vocational/Technical Education After High School or
Some College/University

Post-Secondary Technical School or Did Not Complete
University

Finish JC/Pre-U or Polytechnic or Some Other

Vocational/Technical Education After Secondary (e.g., ITE, VITB)'

[includes GCE 'A" level, which is 2 years additional schooling
beyond completion of secondary.]

Finish Technikon or Some University

Diploma/Undergraduate Level (higher certificate, 2 years)

Upper-Secondary Level'

Finished Secondary School

Finish High School

Finish High School

Finish Higher Secondary School

Finish Upper Secondary

Vocational Training or Secondary With Maturita
Vocational Training or Secondary With Maturita
Finish secondary school (about 12 years)
Apprenticeship (3-year trade school) or Final Exam in

Secondary School (4-year academic/vocational)
Finish Secondary (SMP, SMA, SMEA, STM, etc.)

Finish Secondary School With Maturita (Classical/Technical)
or Vocational Training Diploma

Upper secondary

Finish Secondary or Vocational School (11 years)

Finish Secondary School With Diploma

Complete Form 6 or Form 7

Finish secondary school (complete Form 6 or Form 7)

Finish High School
Finish Senior Secondary (liceu)

Finish Secondary School

Finish gymnasium or secondary school
Finish Secondary

Finish Academic or Vocational/Technical Upper-Secondary
Track

National educational level is the same as the internationally-defined level

)

+ W

question.

Primary school or lower educational levels were included only in the parents’ education question.

Japan administered the question pertaining to students’ expectations but not the question
pertaining to parents’ education.

Some educational levels modified from 1995.

Educational levels differ for the parent’s education (P) question and the students’ expectations (S)

TIMSS 1999

| ( Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



Exhibit R1.4 | Country Modifications to the Definitions of Educational Levels for Parents’ Education or Students’ | S C Eéwcirsn;r%?]g

Boston College

(Continued) | Expectations for Finishing School
8th Grade Science

Finished Primary School But Not Upper Secondary School Did Not Finish Primary
: hool2
Lower-Secondary Level Primary Level? Schoo
Finished Some Secondary School Finished Primary School Sl s 0 fntergotionally
. y Did Not Go to School Defined Level
Some High School Finish Elementary School Finish elementary school or did not United States (P)
go to school
Some High School United States (S)
Less Than Year 6 in Primary School Australia
Finish Lower Secondary School Finish Basic School Some Years of Basic School or Did Belgium (Flemish)
Not Go to School
Canada
Finish Primary School (grade 8) Chile
Finish Lower Secondary (Gymnasium - grade 9) Cyprus
Vocational Training or Secondary School Without Maturita Not Included Czech Republic (P)
Vocational Training or Secondary School Without Maturita Czech Republic (S)
Some Secondary School (10 - 11 years) Finish Primary School (about 9 years) Did Not Go to School, Primary School Finland
or Part of Lower Secondary (< 9 years)
Finish General School (grade 8) Some General School Not Included Hungary
Finish Primary School (SD) Indonesia
Finish Middle School Italy
Lower Secondary Japan (S)
Some High School Finish Middle School Some middle school or did not go to Korea, Rep. of
school .
fo))
Latvia (LSS) =y
o0
Finish Basic School (grade 10) Some Basic School or Did Not Go to Lithuania Iy
School ~
Some Years of Secondary School (mavo, havo, vwo) without Finish Primary School (grade 8) Netherlands g
Diploma S
New Zealand (P) :E:
&
New Zealand (S) Y
5
S
A
Some High School Finish Elementary School Some Elementary School or Did Not Philippines -r%
Go to School 9
Did Not Complete Senior Secondary Finish Junior Secondary (Gymnasium - grade 8) Did Not Finish Grade 8 or Did Not Go Romania H
to School %
Singapore 'rc"u
=
2
kel
E
Slovenia (S) 5
S
South Africa 2
£
=
Finish Lower Secondary School Finish Upper Primary School Finish Lower Primary School or Did Thailand i
Not Go to School bJ
Tunisia s
o]
wv

National educational level is the same as the internationally-defined level

Students’ Backgrounds and Attitudes Towards Science



TIMSS 1999
Students’ Perception of the Importance of Various Activities | S C Benchmarking

Boston College
8th Grade Science

Percentage of Students Agreeing That It Is Important to Do Each Activity

Do Well in Do Well in Do Well in Have Time to Be Good at
Science Mathematics Language Have Fun Sports
Countries
United States 96 (0.3) 97 (0.3) 96 (0.3) 99 (0.2) 84 (0.6)
Belgium (Flemish) 91 (0.8) 98 (0.3) 96 (0.4) 98 (0.4) 77 (0.9)
Canada 95 (0.4) 98 (0.2) 97 (0.5) 99 (0.2) 82 (0.6)
Chinese Taipei 89 (0.5) 89 (0.5) 89 (0.5) 99 (0.1) 94 (0.3)
Czech Republic 93 (0.6) 98 (0.3) 97 (0.4) 97 (0.4) 82 (1.0)
England 97 (0.3) 99 (0.2) 99 (0.2) 98 (0.3) 79 (0.9)
Hong Kong, SAR 86 (0.7) 95 (0.4) 96 (0.4) 97 (0.3) 84 (0.6)
Italy 94 (0.5) 97 (0.4) 97 (0.3) 98 (0.3) 89 (0.6)
Japan 83 (0.7) 88 (0.5) 89 (0.6) 99 (0.2) 82 (0.6)
Korea, Rep. of 87 (0.5) 90 (0.4) 89 (0.4) 92 (0.3) 88 (0.5)
Netherlands 94 (0.9) 98 (0.3) 99 (0.3) 98 (0.3) 76 (1.5)
Russian Federation 96 (0.3) 97 (0.4) 97 (0.4) 98 (0.3) 90 (0.6)
Singapore 98 (0.2) 99 (0.2) 100 (0.1) 93 (0.6) 90 (0.5)
States
Connecticut 96 (0.6) 97 (0.5) 97 (0.4) 99 (0.3) 82 (1.0)
Idaho 94 (0.5) 96 (0.4) 95 (0.6) 99 (0.2) 86 (0.8)
lllinois 96 (0.5) 98 (0.3) 97 (0.4) 99 (0.2) 83 (1.0)
Indiana 96 (0.5) 97 (0.4) 96 (0.6) 99 (0.2) 82 (0.8)
Maryland 95 (0.5) 97 (0.4) 96 (0.4) 98 (0.3) 84 (0.8)
Massachusetts 96 (0.5) 97 (0.4) 96 (0.5) 99 (0.2) 82 (0.9)
Michigan 96 (0.4) 97 (0.4) 96 (0.5) 99 (0.2) 84 (1.2)
Missouri 95 (0.6) 97 (0.5) 95 (0.5) 98 (0.4) 85 (1.0)
North Carolina 97 (0.4) 99 (0.2) 99 (0.3) 99 (0.2) 87 (0.6) §
Oregon 95 (0.7) 97 (0.5) 95 (0.6) 98 (0.3) 84 (1.2) %
Pennsylvania 94 (0.7) 96 (1.0) 95 (0.9) 99 (0.3) 83 (0.9) 9~
South Carolina 97 (0.4) 98 (0.4) 97 (0.3) 98 (0.3) 84 (0.8) g
Texas 95 (0.6) 97 (0.4) 95 (0.5) 98 (0.7) 85 (1.1) E
Districts and Consortia ’g
Academy School Dist. #20, CO 95 (0.6) 97 (0.4) 95 (0.6) 99 (0.3) 85 (1.0) g
Chicago Public Schools, IL 95 (0.7) 99 (0.4) 97 (0.9) 95 (1.1) 83 (1.3) §
Delaware Science Coalition, DE 94 (0.8) 97 (0.4) 96 (0.4) 98 (0.4) 85 (1.1) g
First in the World Consort., IL 96 (0.8) 97 (0.8) 97 (0.7) 100 (0.2) 81 (1.2) §
Fremont/Lincoln/WestSide PS, NE 93 (0.4) 95 (0.4) 94 (0.5) 99 (0.3) 82 (1.2) %
Guilford County, NC 98 (0.3) 99 (0.4) 99 (0.4) 99 (0.4) 84 (1.5) 8
Jersey City Public Schools, NJ 98 (0.3) 99 (0.3) 99 (0.4) 96 (0.8) 84 (1.2) ,—Eg
Miami-Dade County PS, FL 97 (0.8) 97 (0.7) 98 (0.6) 97 (0.6) 85 (1.2) %
Michigan Invitational Group, MI 95 (0.7) 97 (0.6) 97 (0.5) 100 (0.2) 82 (1.5) g
Montgomery County, MD 94 (0.8) 97 (0.8) 96 (0.8) 99 (0.3) 83 (1.1) §
Naperville Sch. Dist. #203, IL 96 (0.4) 97 (0.3) 96 (0.4) 99 (0.3) 84 (0.9) S
Project SMART Consortium, OH 96 (0.6) 98 (0.5) 97 (0.4) 99 (0.3) 85 (0.8) ;
Rochester City Sch. Dist., NY 98 (0.7) 99 (0.5) 98 (0.5) 98 (0.4) 85 (1.7) %:2
SW Math/Sci. Collaborative, PA 96 (0.7) 98 (0.5) 95 (0.6) 99 (0.3) 83 (1.3) §
'"te(’lg‘l?“l_‘;’l‘]‘:"t:‘i‘égi 92 (0.1) 9 (0.1) 9 (0.1) 92 (0.1) 87 (0.1)
Background data provided by students. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

P . . L . some totals may appear inconsistent.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). Y app
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Students’ Perception of Their Mothers’ View of the Importance of
Various Activities

Exhibit R1.6

8th Grade Science

Percentage of Students Agreeing That Their Mothers Think
It Is Important to Do Each Activity

TIMSS 1999

| ( Benchmarking

Boston College

Do Well in Do Well Do Well in Have Time Be Good
Science in Mathematics Language to Have Fun at Sports
Countries
United States 98 (0.2) 98 (0.2) 98 (0.2) 93 (0.4) 76 (0.6)
Belgium (Flemish) 2 (0.6) 7 (0.4) 7 (0.5 6 (0.5) 6 (1.6)
Canada 8 (0.3) 9 (0.1) 9 (0.2) 6 (0.4) 6 (0.8)
Chinese Taipei 95 (0.4) 95 (0.5) 93 (0.4) 95 (0.3) 91 (0.4)
Czech Republic 6 (0.5) 9 (0.2) 9 (0.3) 0 (0.7) 2 (1)
England 8 (0.3) 9 (0.2) 9 (0.2) 4 (0.5) 4 (1.0)
Hong Kong, SAR 87 (0.7) 9 (0.3) 97 (0.3) 82 (0.7) 73 (0.9)
Italy 97 (0.3) 9 (0.3) 9 (0.2) 5 (0.4) 4 (0.8)
Japan 7 (0.6) 2 (0.5) 2 (0.5) 4 (0.4) 2 (0.6)
Korea, Rep. of 90 (0.4) 95 (0.3) 92 (0.4) 66 (0.7) 78 (0.6)
Netherlands 4 (0.8) 8 (0.3) 8 (0.3) 7 (0.5) 9 (1.9)
Russian Federation 6 (0.4) 6 (0.4) 7 (0.4) 2 (0.4) 6 (0.7)
Singapore 98 (0.2) 99 (0.2) 98 (0.2) 76 (0.9) 80 (0.7)
States
Connecticut 8 (0.4) 8 (0.3) 8 (0.3) 3 (0.7) 5(1.2)
Idaho 7 (0.5) 8 (0.4) 7 (0.4) 4 (0.5) 2 (1.2)
lllinois 97 (0.4) 99 (0.2) 98 (0.3) 92 (0.9) 74 (1.2)
Indiana 8 (0.5) 9 (0.4) 8 (0.4) 5 (0.5) 4 (0.8)
Maryland 7 (0.3) 8 (0.3) 8 (0.3) 3 (0.4) 6 (1.1)
Massachusetts 8 (0.3) 3 (0.3) 8 (0.3) 3 (0.6) 3 (0.9
Michigan 98 (0.4) 98 (0.3) 98 (0.3) 94 (0.4) 76 (1.5)
Missouri 98 (0.4) 98 (0.4) 98 (0.4) 93 (0.6) 78 (1.1)
North Carolina 3 (0.2) 9 (0.3) 9 (0.3) 4 (0.6) 0 (0.9) 8
Oregon 97 (0.5) 98 (0.4) 97 (0.5) 93 (0.6) 78 (1.4) &
Pennsylvania 8 (0.9) 8 (0.6) 8 (0.7) 4 (0.5) 7 (1.3) &
South Carolina 8 (0.4) 3 (0.4) 8 (0.3) 3 (0.8) 6 (1.3) g
Texas 7 (0.5 7 (0.4) 7 (0.5 1(1.1) 0 (1.3) =
Districts and Consortia §
Academy School Dist. #20, CO 8 (0.4) 8 (0.3) 7 (0.4) 4 (0.7) 7 (1.1) 3
Chicago Public Schools, IL 9 (0.9) 98 (0.5) 97 (0.8) 85 (1.2) 72 (1.8) ;E
Delaware Science Coalition, DE 6 (0.9) 7 (0.6) 7 (0.5) 0 (0.7) 7 (1.) =
First in the World Consort., IL 8 (0.4) 9 (0.4) 8 (0.5) 4 (0.6) 6 (2.3) £
Fremont/Lincoln/WestSide PS, NE 97 (1.0) 97 (0.5) 97 (1.0) 95 (1.2) 71 (1.8) g
Guilford County, NC 9 (0.3) 9 (0.3) 9 (0.3) 4 (0.6) 7 (1.4) é
Jersey City Public Schools, NJ 8 (0.4) 9 (0.3) 8 (0.3) 8 (1.3) 8 (1.2) E
Miami-Dade County PS, FL 98 (0.4) 97 (0.6) 98 (0.5) 88 (1.3) 79 (1.9) %
Michigan Invitational Group, Ml 3 (0.4) 9 (0.4) 8 (0.4) 4 (0.8) 5 (1.4) 5
Montgomery County, MD 7 (0.8) 8 (0.6) 8 (0.6) 2 (0.8) 4 (1.1) ?z
Naperville Sch. Dist. #203, IL 99 (0.3) 99 (0.2) 99 (0.3) 95 (0.6) 75 (1.5) £
Project SMART Consortium, OH 8 (0.5) 7 (0.5) 8 (0.4) 4 (0.8) 7 (1.8) ;
Rochester City Sch. Dist., NY 6 (0.7) 7 (0.7) 7 (0.8) 1 (1.0) 9 (1.9) g
SW Math/Sci. Collaborative, PA 98 (0.4) 98 (0.3) 98 (0.3) 93 (0.7) 77 (1.5) §
International Avg. 93 (0.1) % (0.1) % (0.1) 8 (0.1) 81 (0.1)

(All Countries)

Background data provided by students.

S ) - - . . some totals may appear inconsistent.
States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). y app

Students’ Backgrounds and Attitudes Towards Science

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




O—0G)—
Reference @




Students’ Perception of Their Friends’ View of the Importance of | S C Benchmarking
Various Activities Boston College
8th Grade Science
Percentage of Students Agreeing That Their Friends Think
It Is Important to Do Each Activity
Do Well Do Well Do Well in Have Time Be Good
in Science in Mathematics Language to Have Fun at Sports
Countries
United States 72 (0.8) 79 (0.8) 76 (1.0) 98 (0.2) 86 (0.5)
Belgium (Flemish) 66 (1.2) 81 (1.1) 77 (1.4) 98 (0.5) 76 (1.1)
Canada 72 (0.9) 84 (0.6) 82 (0.7) 99 (0.1) 84 (0.9)
Chinese Taipei 82 (0.7) 84 (0.7) 84 (0.6) 98 (0.2) 94 (0.4)
Czech Republic 68 (1.0) 84 (0.9) 83 (0.8) 97 (0.4) 83 (0.9)
England 84 (1.0) 90 (0.8) 90 (0.7) 99 (0.2) 80 (1.0)
Hong Kong, SAR 66 (1.0) 84 (0.7) 87 (0.8) 96 (0.3) 83 (0.8)
Italy 66 (1.3) 80 (0.9) 84 (0.7) 98 (0.3) 94 (0.5)
Japan 78 (0.8) 85 (0.6) 85 (0.8) 99 (0.2) 80 (0.7)
Korea, Rep. of 72 (0.8) 77 (0.7) 73 (0.8) 93 (0.3) 80 (0.8)
Netherlands 79 (1.2) 88 (1.0) 90 (0.9) 98 (0.4) 70 (1.9)
Russian Federation 83 (0.7) 89 (0.6) 89 (0.6) 97 (0.4) 87 (0.8)
Singapore 94 (0.6) 96 (0.3) 97 (0.3) 93 (0.6) 88 (0.6)
States
Connecticut 71 (2.1) 78 (1.5) 76 (1.7) 98 (0.4) 84 (1.1)
Idaho 71 2.2) 77 (1.8) 74 (1.5) 98 (0.4) 87 (1.1)
lllinois 70 (2.1) 80 (1.7) 75 (2.0) 98 (0.3) 86 (1.1)
Indiana 73 (1.5) 79 (1.3) 76 (1.3) 99 (0.3) 86 (0.9)
Maryland 69 (1.3) 76 (1.1) 75 (1.2) 98 (0.3) 85 (0.9)
Massachusetts 69 (1.8) 74 (1.5) 72 (1.4) 99 (0.2) 85 (0.9)
Michigan 75 (1.3) 79 (1.0) 75 (1.4) 98 (0.3) 87 (1.0)
Missouri 71 (1.4) 76 (1.3) 73 (1.3) 98 (0.4) 85 (1.2)
North Carolina 78 (1.5) 85 (1.3) 84 (1.3) 99 (0.2) 89 (1.0) §
Oregon 70 (1.9) 76 (1.6) 74 (1.7) 98 (0.3) 87 (1.1) gé
Pennsylvania 70 (1.2) 77 (1.2) 74 (1.2) 99 (0.3) 87 (0.8) 9
South Carolina 74 (1.3) 83 (1.0) 82 (0.8) 98 (0.4) 87 (0.8) g
Texas 70 (1.7) 77 (1.3) 74 (1.5) 98 (0.6) 87 (1.0) E
Districts and Consortia §
Academy School Dist. #20, CO 74 (1.2) 77 (1.1) 75 (1.2) 99 (0.3) 86 (0.9) é
Chicago Public Schools, IL 65 (2.4) 88 (1.3) 78 (2.2) 96 (0.9) 85 (1.2) §
Delaware Science Coalition, DE 67 (1.8) 73 (1.6) 74 (1.3) 98 (0.6) 87 (1.1) '(%
First in the World Consort., IL 71 (1.4) 77 (1.8) 74 (1.7) 99 (0.5) 82 (1.3) Q
Fremont/Lincoln/WestSide PS, NE 69 (1.1) 75 (1.4) 70 (1.1) 97 (1.1) 83 (1.6) g
Guilford County, NC 82 (1.5) 88 (1.3) 87 (1.3) 99 (0.3) 87 (1.2) 'rcg
Jersey City Public Schools, NJ 76 (1.6) 89 (1.3) 88 (1.2) 97 (0.7) 88 (1.0) =
Miami-Dade County PS, FL 73 (1.4) 80 (1.4) 80 (1.0) 97 (0.5) 84 (1.1) '%
Michigan Invitational Group, Ml 72 (1.8) 76 (1.6) 73 (1.4) 98 (0.8) 83 (1.8) 5
Montgomery County, MD 69 (1.8) 78 (1.6) 75 (1.6) 99 (0.4) 85 (1.1) =
Naperville Sch. Dist. #203, IL 79 (1.2) 84 (1.1) 82 (1.1) 99 (0.3) 83 (1.0) E
Project SMART Consortium, OH 73 (1.3) 76 (1.2) 74 (1.5) 99 (0.3) 85 (1.1) =
Rochester City Sch. Dist., NY 79 (1.5) 82 (1.5 79 (1.6) 97 (0.8) 85 (1.6) Q
SW Math/Sci. Collaborative, PA 72 (1.4) 79 (1.2) 75 (1.0) 99 (0.2) 86 (1.6) §
International Avg. 77 (0.2) 86 (0.1) 86 (0.1) 92 (0.1) 85 (0.1)

(All Countries)

Background data provided by students.

o . o o . . some totals may appear inconsistent.
States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). y app !

Students’ Backgrounds and Attitudes Towards Science

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




TIMSS 1999
S8R Why Students Need to Do Well in the Sciences* | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students Reporting

To Get Into Desired Secondary

To Get Desired Job To Please Parents school or University
StArgpegeJy Agree Zgi%rgl‘;/ StAl'gpegeJy Agree Zgi%rgl‘;/ StArgpegely Agree I:;I‘Fsr?)%rgel‘;/
Disagree Disagree Disagree
General/Integrated Science
United States 28 (0.8) 31 (0.7) 40 (0.7) 32 (0.7) 47 (0.6) 21 (0.5) 46 (0.9) 40 (0.6) 14 (0.6)
Canada 27 (0.7) 33 (0.8) 40 (0.8) 22 (1.0) 46 (1.0) 32 (0.7) 42 (0.8) 40 (0.6) 18 (0.7)
Chinese Taipei * 26 (0.7) 45 (0.7) 30 (0.8) 28 (0.8) 50 (0.8) 22 (0.6) 37 (0.9) 48 (0.7) 15 (0.6)
England 28 (1.1) 31 (1.0) 41 (1.4) 20 (1.0) 42 (1.2) 38 (1.2) 37 (1.3) 38 (1.3) 25 (1.0)
Hong Kong, SAR 20 (0.7) 44 (0.8) 37 (0.9) 22 (0.7) 53 (0.7) 24 (0.7) 24 (0.8) 47 (0.9) 29 (0.9)
Italy 19 (0.7) 36 (1.0) 44 (1.2) 25 (0.9) 51 (1.0) 24 (1.0) 24 (0.8) 43 (1.0) 33 (1.1)
Japan 11 (0.5 31 (0.8) 58 (1.0) 6 (0.4) 24 (0.6) 70 (0.7) 29 (0.8) 54 (0.7) 16 (0.8)
Korea, Rep. of 13 (0.5) 31 (0.5) 57 (0.8) 13 (0.5) 49 (0.6) 38 (0.7) 29 (0.7) 54 (0.7) 17 (0.5)
Singapore 35 (1.1) 40 (0.7) 25 (1.1) 28 (0.7) 46 (0.6) 26 (0.6) 50 (1.3) 42 (1.0) 7 (0.7)
Connecticut 25 (1.2) 32 (1.2) 43 (1.1) 30 (1.1) 50 (1.3) 20 (1.1) 44 (1.4) 43 (1.3) 13 (1.2)
Idaho 27 (1.2) 35 (1.3) 39 (1.7) 32 (1.2) 50 (1.4) 18 (1.2) 43 (1.6) 42 (1.3) 15 (1.0)
lllinois 27 (1.2) 30 (1.1) 43 (1.3) 28 (1.0) 50 (1.2) 22 (1.1) 45 (1.0) 40 (1.0) 15 (1.1)
Indiana 30 (1.5) 34 (1.4) 36 (1.4) 32 (1.6) 51 (1.4) 17 (1.1) 47 (2.4) 41 (2.0) 12 (0.9)
Maryland 31 (1.0) 32 (1.0) 37 (1.3) 34 (1.0) 47 (0.9) 19 (1.0) 47 (1.4) 40 (1.0) 13 (0.9
o Massachusetts 25 (1.0) 31 (1.0) 44 (1.5) 31 (0.8) 47 (0.9) 22 (1.0) 42 (1.1) 43 (1.1) 15 (0.9)
E Michigan 28 (1.2) 35 (1.0) 37 (1.1) 31 (1.2) 49 (1.3) 20 (1.3) 46 (1.4) 42 (1.3) 11 (1.0
n Missouri 30 (1.1) 33 (1.1) 38 (1.4) 35 (1.0) 46 (1.1) 19 (1.0) 46 (1.5) 40 (1.2) 14 (0.9 )
North Carolina 34 (1.1) 32 (1.1) 34 (0.9) 39 (1.3) 44 (1.3) 17 (1.0) 54 (1.8) 35 (1.6) 11 (0.8) §
Oregon 24 (1.4) 34 (1.6) 42 (1.8) 30 (1.1) 50 (1.5) 20 (1.4) 40 (1.6) 45 (1.4) 15 (1.1) ;
Pennsylvania 23 (0.9) 34 (1.0) 43 (1.4) 29 (1.6) 49 (1.0) 22 (1.3) 40 (1.6) 44 (1.3) 17 (0.9 E
South Carolina 33 (1.1) 32 (1.2) 35 (1.2) 35 (0.9) 46 (1.2) 19 (1.2) 52 (1.4) 37 (1.2) 11 (0.8) g
Texas 30 (1.3) 34 (1.0) 36 (1.4) 32 (1.8) 47 (1.3) 21 (1.3) 46 (2.0) 40 (1.3) 13 (1.1) E;
©
E]
Academy School Dist. #20, CO 29 (1.4) 35 (1.3) 37 (1.5) 35 (1.4) 49 (1.7) 16 (1.3) 50 (1.5) 41 (1.3) 9 (0.9) g
Chicago Public Schools, IL 22 (1.5) 29 (2.1) 48 (1.9) 21 (1.9) 45 (1.8) 35 (1.2) 37 (2.3) 43 (1.8) 20 (1.4) §
Delaware Science Coalition, DE 29 (1.4) 30 (1.5) 42 (2.2) 31 (1.3) 46 (1.7) 23 (1.6) 45 (1.8) 39 (1.3) 16 (1.7) %
First in the World Consort., IL 27 (1.7) 33 (0.9) 40 (1.7) 28 (1.8) 49 (1.4) 23 (1.1) 46 (2.2) 44 (2.4) 10 (1.5) §
Fremont/Lincoln/WestSide PS, NE 25 (1.1) 38 (2.0) 37 (1.6) 30 (1.3) 49 (1.7) 21 (1.5) 41 (2.0) 47 (2.1) 12 (1.7) %
Guilford County, NC 29 (1.4) 32 (1.7) 39 (2.2) 37 (1.4) 45 (1.6) 18 (1.6) 54 (2.3) 38 (1.7) 8 (1.1) g
Jersey City Public Schools, NJ 25 (1.6) 27 (1.3) 48 (2.0) 31 (1.5) 43 (1.4) 25 (1.3) 45 (2.0) 39 (2.0) 16 (1.4) K]
Miami-Dade County PS, FL 36 (1.8) 31 (0.9) 33 (2.0) 34 (1.8) 44 (1.3) 22 (1.2) 51 (2.4) 35 (1.6) 13 (1.3) '%
Michigan Invitational Group, MI 26 (1.8) 37 (1.3) 37 (2.1) 28 (1.7) 50 (1.8) 22 (1.4) 45 (2.6) 44 (2.0) 10 (1.3) ,agg
Montgomery County, MD 29 (1.6) 32 (1.6) 39 (1.5) 34 (1.6) 48 (1.9) 17 (1.1) 46 (1.9) 42 (1.6) 12 (1.2) §
Naperville Sch. Dist. #203, IL 28 (1.5) 31 (1.2) 41 (1.6) 33 (1.0) 50 (1.2) 17 (1.1) 49 (1.7) 42 (1.8) 9 (0.7) E
Project SMART Consortium, OH 26 (1.5) 33 (1.3) 41 (1.8) 31 (1.2) 50 (1.6) 19 (1.1) 43 (1.8) 43 (1.4) 14 (1.4) i
Rochester City Sch. Dist., NY s 38 (1.9) 30 (2.2) 33 (1.9) s 34 (21) 40 (2.1) 26 (2.3) s 50 (1.6) 39 (1.4) 1 (1.1) %
SW Math/Sci. Collaborative, PA 23 (1.5) 35 (1.4) 42 (2.0) 29 (1.1) 52 (1.2) 18 (1.3) 42 (1.8) 43 (1.4) 15 (1.2) [
(Al General St s | 302 302 3102 R0) 602 w02 202 002) 1802
Background data provided by students. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
*  Countries administered either a general/integrated science or separate subject area form of the () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
questionnaire. In countries that administered the separate subject area form, students were asked some totals may appear inconsistent.
about each subject area separately. ) ) A dash (-) indicates data are not available.
a FC):;Ziiicﬁépme‘\s;lrsytuciir::;were asked about 'natural science’; data pertain to grade 8 Ans" indicates a 50-69% student response rate.
b

Netherlands: Data in physics panel pertain to physics/chemistry course.
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4 TIMSS 1999
Exhibit R1.8 Why Students Need to Do Well in the Sciences* | S C Benchmarking

(Continued) Boston College
8th Grade Science

Percentage of Students Reporting

To Get Into Desired Secondary

To Get Desired Job To Please Parents School or University
Disagree/ Disagree/ Disagree/
StAro?egEJy Agree Strongly StAro?egEJy Agree Strongly StAro?egEJy Agree Strongly
9 Disagree 9 Disagree 9 Disagree

Earth Science

Belgium (Flemish) 3 (0.8) 12 (0.6) 85 (0.8) 14 (0.7) 55 (0.8) 31 (0.9) 4 (0.8) 17 (0.8) 78 (1.0)
Czech Republic 19 (1.3) 31 (13) 50 (1.5) 25 (1.2) 56 (1.2) 20 (1.0) 25 (1.4) 40 (1.2) 35 (1.3)
Netherlands 6 (0.9 17 (1.5) 77 (1.3) 10 (0.7) 40 (1.3) 50 (1.4) 6 (0.7) 23 (1.0) 71 (1.3)
Russian Federation 20 (0.8) 32 (1.1) 48 (1.2) 17 (0.8) 41 (0.9) 42 (1.2) 27 (0.8) 49 (1.0) 24 (0.8)

International Avg.

(All Separate Science Countries) 18 (0.3) 31 (0.4) 51 (0.4) 18 (0.3) 42 (0.3) 40 (0.4) 22 (0.3) 39 (0.3) 39 (0.4)

Biology
Belgium (Flemish) 8 (0.8) 17 (0.6) 75 (1.1) 12 (1.1) 55 (0.8) 33 (1.2) 8 (0.8) 23 (0.8) 69 (1.1)
Czech Republic 19 (1.2) 30 (1.1) 52 (1.5) 19 (1.1) 58 (1.1) 23 (0.9) 27 (1.3) 41 (1.2) 33 (1.4)
Netherlands 12 (0.9 23 (1.4) 65 (1.9) 9 (1.0) 38 (1.6) 53 (1.4) 14 (1.0) 28 (1.9) 58 (2.3)
Russian Federation 23 (0.9) 31 (0.9) 46 (1.2) 16 (0.9) 41 (0.9) 44 (1.2) 27 (0.9) 50 (1.0) 23 (0.9)

International Avg.

(All Separate Science Countries) 20 (0.3) 32 (0.3) 48 (0.4) 16 (0.2) 40 (0.3) 44 (0.3) 25 (0.3) 41 (0.3) 34 (0.3)

Physics
Belgium (Flemish) 5 (0.6) 20 (1.3) 75 (1.4) 16 (1.1) 57 (1.4) 27 (1.2) 7(0.7) 28 (1.4) 65 (1.6)
Czech Republic 20 (1.4) 32 (1.2) 48 (1.4) 26 (1.3) 55 (1.2) 20 (1.0) 28 (1.3) 39 (1.1) 34 (1.4)
Netherlands ° 9 (0.8) 23 (1.3) 68 (1.6) 9 (0.8) 39 (1.5) 52 (1.6) 10 (0.8) 26 (1.6) 64 (1.8)
Russian Federation 25 (0.8) 35 (1.2) 39 (1.2) 20 (0.9) 41 (1.1) 39 (1.5) 32 (1.1) 48 (1.1) 21 (1.0

International Avg.

(All Separate Science Countries) 22 (0.3) 33 (0.3) 45 (0.4) 19 (0.3) 40 (0.3) 41 (0.3) 25 (0.3) 41 (0.3) 34 (0.3)

Chemistry
@ Belgium (Flemish) == o= o= - = - - - = —_ __ __
Czech Republic 19 (1.1) 30 (1.2) 51 (1.3) 23 (1.1) 56 (1.1) 21 (1.1) 26 (1.3) 40 (1.1) 34 (13)
Netherlands oo oo — - - - - S - _
Russian Federation 24 (0.9) 32 (1.0) 44 (1.1) 17 (0.9) 4 (1) 42 (1.4 29 (0.9) 49 (1.1) 23 (0.8)

International Avg.

(All Separate Science Countries) 21 (0.3) 34 (0.3) 45 (0.4) 18 (0.3) 39 (0.3) 43 (0.3) 26 (0.3) 43 (0.3) 31 (0.3)
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Students’ Backgrounds and Attitudes Towards Science




TIMSS 1999

SIS BN Students’ Daily Out-of-School Study Time | SC Benchmarking
Boston College
8th Grade Science
Average Hours Spent Each Day Studying Percentage of
or Doing Homework’ Students Reporting

Spending Some Time
Studying All Three

Science Mathematics Ot;lsgiseccrt\;)ol Total Su“I;Ijaetﬂ:::nfac;iecr:e,
and Other
Countries
United States 0.6 (0.01) 0.8 (0.02) 0.9 (0.02) 2.1 (0.04) 72 (1.6)
Belgium (Flemish) 0.8 (0.03) 1.1 (0.03) 1.4 (0.04) 2.9 (0.05) 86 (1.2)
Canada 0.6 (0.01) 0.8 (0.02) 1.0 (0.02) 2.2 (0.04) 78 (1.0)
Chinese Taipei 0.6 (0.02) 0.7 (0.02) 1.0 (0.02) 2.0 (0.05) 55 (1.3)
Czech Republic 0.6 (0.02) 0.7 (0.02) 0.7 (0.02) 1.9 (0.04) 74 (1.4)
England —— —— —— —— ——
Hong Kong, SAR 0.5 (0.01) 0.7 (0.02) 0.7 (0.02) 1.6 (0.04) 53 (1.3)
Italy 1.0 (0.02) 1.3 (0.03) 1.9 (0.03) 3.6 (0.04) 91 (0.8)
Japan 0.4 (0.01) 0.6 (0.01) 0.8 (0.02) 1.7 (0.04) 59 (1.4)
Korea, Rep. of 0.4 (0.01) 0.6 (0.02) 0.7 (0.02) 1.6 (0.03) 50 (0.9)
Netherlands 0.6 (0.02) 0.6 (0.02) 1.0 (0.02) 2.2 (0.04) 89 (1.1)
Russian Federation 1.5 (0.03) 1.1 (0.03) 1.2 (0.04) 3.1 (0.05) 89 (0.7)
Singapore 1.2 (0.02) 1.3 (0.02) 1.7 (0.03) 3.5 (0.04) 90 (0.8)
States
Connecticut 0.7 (0.02) 0.8 (0.02) 1.0 (0.02) 2.2 (0.05) 83 (1.8)
Idaho 0.6 (0.02) 0.7 (0.02) 0.8 (0.02) 1.9 (0.04) 65 (2.7)
lllinois 0.6 (0.02) 0.8 (0.02) 1.0 (0.03) 2.2 (0.05) 77 (1.6)
Indiana 0.5 (0.02) 0.7 (0.03) 0.8 (0.03) 1.9 (0.06) 70 (2.2)
Maryland 0.6 (0.02) 0.8 (0.02) 0.9 (0.02) 2.0 (0.04) 76 (1.4)
Massachusetts 0.7 (0.02) 0.8 (0.02) 1.0 (0.03) 2.3 (0.06) 84 (1.4)
Michigan 0.6 (0.02) 0.8 (0.03) 0.9 (0.03) 2.0 (0.05) 75 (1.6)
Missouri 0.5 (0.02) 0.7 (0.03) 0.8 (0.03) 1.9 (0.06) 65 (1.9)
North Carolina 0.6 (0.02) 0.8 (0.02) 0.9 (0.03) 2.1 (0.05) 74 (2.1) §
Oregon 0.5 (0.03) 0.8 (0.02) 0.9 (0.03) 2.0 (0.04) 68 (2.2) é
Pennsylvania 0.6 (0.02) 0.7 (0.03) 0.8 (0.03) 1.9 (0.07) 72 (1.9) 9‘
South Carolina 0.6 (0.02) 0.8 (0.02) 0.9 (0.03) 2.0 (0.05) 73 (1.6) g
Texas 0.5 (0.03) 0.8 (0.04) 0.8 (0.03) 1.8 (0.07) 60 (2.3) e
Districts and Consortia §
Academy School Dist. #20, CO 0.8 (0.03) 1.0 (0.03) 1.1 (0.03) 2.5 (0.05) 86 (0.8) g
Chicago Public Schools, IL 0.8 (0.03) 1.2 (0.06) 1.3 (0.03) 2.7 (0.07) 79 (2.0) §
Delaware Science Coalition, DE 0.6 (0.03) 0.7 (0.03) 0.8 (0.03) 1.9 (0.04) 70 (2.2) %
First in the World Consort., IL 0.6 (0.03) 0.8 (0.02) 1.1 (0.05) 2.3 (0.07) 84 (1.7) g
Fremont/Lincoln/WestSide PS, NE 0.5 (0.03) 0.7 (0.05) 0.9 (0.04) 1.8 (0.09) 65 (1.5) %
Guilford County, NC 0.6 (0.02) 0.9 (0.03) 0.9 (0.03) 2.3 (0.05) 82 (1.6) 3
Jersey City Public Schools, NJ 0.8 (0.03) 1.1 (0.05) 1.3 (0.05) 2.7 (0.09) 76 (2.5) r—i
Miami-Dade County PS, FL 0.7 (0.04) 0.9 (0.03) 0.9 (0.04) 2.2 (0.08) 69 (2.3) '%
Michigan Invitational Group, MI 0.6 (0.01) 0.7 (0.03) 0.8 (0.03) 2.0 (0.06) 76 (1.5) §
Montgomery County, MD 0.7 (0.03) 0.9 (0.04) 1.0 (0.03) 2.4 (0.04) 81 (1.4) {;
Naperville Sch. Dist. #203, IL 0.6 (0.02) 0.8 (0.02) 1.0 (0.03) 2.3 (0.04) 85 (1.4) E
Project SMART Consortium, OH 0.5 (0.02) 0.6 (0.02) 0.8 (0.03) 1.8 (0.04) 71 (1.8) =
Rochester City Sch. Dist., NY 0.7 (0.04) 0.8 (0.05) 0.9 (0.05) 2.1 (0.07) 74 (2.4) §
SW Math/Sci. Collaborative, PA 0.5 (0.02) 0.7 (0.03) 0.8 (0.02) 1.9 (0.05) 72 (2.1) é
'"‘?T.?tc";'f.ﬂ'tﬁli’j 1.0 (0.00) 1.1 (0.00) 1.3 (0.01) 28 (0.01) 80 (0.2)
Background data provided by students. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

1 Average hours based on: No time=0; less than 1 hour=.5; 1-2 hours=1.5; 3-5 hours=4; more than some totals may appear inconsistent.
5 hours=7. A dash (=) indicates data are not available.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
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TIMSS 1999
UM ON Students’ Daily Leisure Time* |SC Benchmarking

Boston College
8th Grade Science

Average Hours Spent Each Day'

Te‘:g{tizirg:gor Czﬁ)::&r Taﬁllii)r.l:g ?N?:h D:tir;lgo::l):s Playing Sports ﬁiarii:j% ;n?::tk
ideos Games Friends
Countries
United States 2.5 (0.06) 0.9 (0.02) 2.4 (0.05) 1.1 (0.03) 1.9 (0.03) 0.6 (0.02)
Belgium (Flemish) 2.1 (0.04) 0.9 (0.04) 1.8 (0.05) 1.0 (0.04) 1.8 (0.07) 0.6 (0.02)
Canada 2.2 (0.03) 0.8 (0.02) 2.1 (0.04) 1.1 (0.03) 1.9 (0.03) 0.7 (0.04)
Chinese Taipei 2.0 (0.04) 0.9 (0.03) 1.3 (0.03) 1.0 (0.02) 1.2 (0.02) 0.9 (0.02)
Czech Republic 2.3 (0.05) 0.9 (0.06) 3.0 (0.07) 1.2 (0.03) 2.0 (0.05) 1.0 (0.04)
England 2.6 (0.05) 1.2 (0.04) 2.5 (0.08) 0.8 (0.02) 1.6 (0.04) 0.6 (0.02)
Hong Kong, SAR 2.4 (0.04) 1.0 (0.03) 1.3 (0.04) 0.6 (0.01) 1.0 (0.03) 0.8 (0.02)
Italy 1.8 (0.03) 1.0 (0.03) 2.7 (0.05) 1.1 (0.03) 1.7 (0.03) 0.7 (0.02)
Japan 3.1 (0.05) 0.9 (0.03) 1.8 (0.04) 0.5 (0.02) 1.1 (0.03) 0.8 (0.02)
Korea, Rep. of 2.9 (0.04) 0.8 (0.03) 1.3 (0.03) 0.6 (0.01) 0.6 (0.02) 0.6 (0.01)
Netherlands 2.4 (0.10) 0.9 (0.04) 2.6 (0.09) 0.8 (0.04) 1.8 (0.06) 0.7 (0.04)
Russian Federation 2.6 (0.05) 0.7 (0.03) 3.0 (0.05) 1.5 (0.03) 1.3 (0.03) 1.2 (0.03)
Singapore 2.4 (0.04) 1.1 (0.03) 1.5 (0.04) 0.9 (0.02) 1.5 (0.04) 1.0 (0.02)
States
Connecticut 2.4 (0.09) 0.9 (0.04) 2.6 (0.08) 1.0 (0.06) 2.0 (0.05) 0.6 (0.03)
Idaho 2.1 (0.08) 0.8 (0.02) 2.2 (0.07) 1.2 (0.05) 2.0 (0.08) 0.7 (0.03)
lllinois 2.6 (0.09) 0.9 (0.05) 2.5 (0.09) 1.1 (0.05) 1.9 (0.04) 0.7 (0.03)
Indiana 2.4 (0.07) 0.9 (0.04) 2.4 (0.09) 1.1 (0.04) 1.9 (0.07) 0.6 (0.04)
Maryland 3.0 (0.10) 1.1 (0.04) 2.8 (0.07) 1.1 (0.04) 2.0 (0.05) 0.6 (0.02)
Massachusetts 2.3 (0.07) 1.0 (0.03) 2.6 (0.08) 0.9 (0.03) 1.9 (0.04) 0.5 (0.03)
Michigan 2.2 (0.09) 0.8 (0.04) 2.3 (0.08) 1.0 (0.06) 2.0 (0.06) 0.6 (0.03)
Missouri 2.6 (0.08) 0.9 (0.04) 2.7 (0.09) 1.3 (0.05) 1.9 (0.04) 0.5 (0.02)
North Carolina 2.9 (0.09) 0.9 (0.04) 2.5 (0.06) 1.3 (0.03) 1.9 (0.05) 0.6 (0.02) §
Oregon 2.0 (0.06) 0.8 (0.04) 2.3 (0.06) 1.1 (0.04) 2.0 (0.05) 0.7 (0.03) %
Pennsylvania 2.4 (0.09) 0.9 (0.04) 2.7 (0.09) 1.0 (0.04) 2.0 (0.04) 0.5 (0.03) U—‘_
South Carolina 2.9 (0.09) 1.0 (0.05) 2.5 (0.06) 1.2 (0.05) 2.0 (0.06) 0.7 (0.03) g
Texas 2.6 (0.09) 0.9 (0.05) 2.3 (0.09) 1.2 (0.06) 1.8 (0.06) 0.6 (0.03) E
Districts and Consortia §
Academy School Dist. #20, CO 2.1 (0.06) 0.9 (0.05) 2.1 (0.05) 0.9 (0.02) 2.0 (0.05) 0.7 (0.03) é
Chicago Public Schools, IL 33 (0.13) 1.0 (0.09) 2.7 (0.13) 1.7 (0.10) 2.0 (0.08) 1.2 (0.12) §
Delaware Science Coalition, DE 2.8 (0.10) 1.0 (0.06) 2.8 (0.11) 1.1 (0.05) 2.0 (0.06) 0.6 (0.03) 'r%
First in the World Consort., IL 1.9 (0.06) 0.7 (0.05) 2.1 (0.09) 0.7 (0.02) 1.7 (0.07) 0.7 (0.04) g
Fremont/Lincoln/WestSide PS, NE 2.5 (0.08) 0.9 (0.08) 2.8 (0.09) 1.0 (0.04) 2.0 (0.08) 0.7 (0.05) %
Guilford County, NC 2.8 (0.08) 0.9 (0.05) 2.5 (0.08) 1.1 (0.04) 1.9 (0.07) 0.7 (0.04) i
Jersey City Public Schools, NJ 3.2 (0.09) 1.0 (0.06) 2.8 (0.10) 1.4 (0.05) 1.9 (0.07) 0.9 (0.05) ,Eg
Miami-Dade County PS, FL 3.1 (0.12) 1.1 (0.07) 2.5 (0.11) 1.4 (0.06) 2.1 (0.12) 0.9 (0.08) -%
Michigan Invitational Group, MI 2.0 (0.08) 0.8 (0.05) 2.3 (0.10) 1.0 (0.04) 1.9 (0.08) 0.6 (0.04) g
Montgomery County, MD 2.5 (0.08) 0.9 (0.05) 2.3 (0.08) 0.9 (0.04) 1.8 (0.05) 0.7 (0.02) -_._E
Naperville Sch. Dist. #203, IL 1.8 (0.05) 0.7 (0.03) 2.0 (0.05) 0.7 (0.03) 2.0 (0.05) 0.8 (0.03) £
Project SMART Consortium, OH 2.5 (0.08) 0.9 (0.06) 2.9 (0.10) 1.0 (0.05) 2.2 (0.09) 0.5 (0.03) ;
Rochester City Sch. Dist., NY 3.6 (0.11) 1.2 (0.08) 2.9 (0.10) 1.5 (0.07) 1.9 (0.07) 0.7 (0.05) §
SW Math/Sci. Collaborative, PA 2.4 (0.07) 0.9 (0.04) 2.5 (0.10) 0.9 (0.04) 2.0 (0.06) 0.5 (0.03) §
International Avg. 23 (0.01) 0.8 (0.01) 1.9 (0.01) 1.4 (0.01) 1.5 (0.01) 1.0 (0.00)
(All Countries)
Background data provided by students. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
* Activities are not necessarily exclusive; students may have reported engaging in more than one () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
activity at the same time. some totals may appear inconsistent.

1 Average hours based on: No time=0; less than 1 hour=.5; 1-2 hours=1.5; 3-5 hours=4; more than
5 hours=7.

Students’ Backgrounds and Attitudes Towards Science



TIMSS 1999
Students’ Reports That Science Is Not One of Their Strengths* | S C Benchmarking

Boston College
8th Grade Science

Percentage of Students Reporting Agree or Strongly Agree

Participants with General/ Countries with Separate Science Subjects
Integrated Science

Countries Earth Science Biology Physics Chemistry
United States 35 (0.9) Belgium (Flemish) 50 (1.1) 44 (1.5) 49 (2.3) -—
Canada 43 (0.8) Czech Republic 33 (1.3) 29 (1.2) 45 (1.5) 45 (1.8)
Chinese Taipei * 50 (1.1) Netherlands ° 38 (1.4) 34 (1.2) 44 (2.1) --
England 36 (1.1) Russian Federation 24 (1.0) 15 (1.0) 29 (1.1) 38 (1.7)
Hong Kong, SAR 55 (1.1) .
taly o4 (ki '"‘”?2&'2222?!& 39 (0.4) 34 (0.3) 47 (04) 49 (0.4)
Japan 53 (0.9) Science Countries)
Korea, Rep. of 55 (1.1)
Singapore 41 (1.2)
States
Connecticut 34 (1.9)
Idaho 40 (1.8)
Illinois 35 (1.3)
Indiana 34 (2.1)
Maryland 37 (1.6)
Massachusetts 36 (2.0)
Michigan 33 (1.3)
Missouri 39 (1.9) )
North Carolina E7 () B
Oregon 39 (1.9) é
Pennsylvania 38 (1.5) 9
South Carolina 37 (2.1) g
Texas 35 (2.5) E
Districts and Consortia E
Academy School Dist. #20, CO 37 (1.3) g
Chicago Public Schools, IL 34 (2.0) 3
Delaware Science Coalition, DE 35 (2.7) -{%
First in the World Consort., IL 32 (2.1) g
Fremont/Lincoln/WestSide PS, NE 44 (3.5) %
Guilford County, NC 2025 &
Jersey City Public Schools, NJ 41 (1.6) %
Miami-Dade County PS, FL 39 (2.0) %
Michigan Invitational Group, MI 32 (2.6) 9%
Montgomery County, MD 33 (2.4) ?;
Naperville Sch. Dist. #203, IL 35 (1.8) f
Project SMART Consortium, OH 34 (2.3) «
Rochester City Sch. Dist., NY 8 1) U
SW Math/Sci. Collaborative, PA 36 (2.4) §
(All General slzut:.:::tcl:z:ilt:\.\ég) 44 (0.2
Background data provided by students. b Netherlands: Data in physics panel pertain to physics/chemistry course.
* Countries administered either a general/integrated science or separate subject area form of the States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

questionnaire. In countries that administered the separate subject area form, students were asked

about each subject area separately. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

some totals may appear inconsistent.
@ Chinese Taipei: Students were asked about ‘natural science’; data pertain to grade 8

physics/chemistry course A dash () indicates data are not available.
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TIMSS 1999
Students’ Liking the Sciences* | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students Reporting Like or Like A Lot

Participants with General/ Countries with Separate Science Subjects
Integrated Science

Countries Earth Science Biology Physics Chemistry
United States 73 (0.8) Belgium (Flemish) 51 (1.6) 67 (1.1) 57 (2.3) - -
Canada 70 (1.0) Czech Republic 72 (1.6) 78 (1.6) 54 (2.1) 58 (2.1)
Chinese Taipei * 69 (0.9) Netherlands -— -— - - - -
England 83 (0.9) Russian Federation 81 (1.2) 92 (0.6) 78 (1.1) 75 (1.3)
Hong Kong, SAR 76 (1.1) onal
iy 72 3 Inter?:ﬁlggzalr\:?é 69 (0.4) 76 (0.3) 61 (0.4) 62 (0.4)
Japan 55 (1.1) Science Countries)
Korea, Rep. of 52 (1.2)
Singapore 86 (1.1)
States
Connecticut 73 (2.0
Idaho 67 (2.2)
Illinois 73 (1.3)
Indiana 73 (2.0)
Maryland 72 (1.7)
Massachusetts 73 (2.0
Michigan 73 (1.7)
Missouri 70 (1.7)
North Carolina 80 (1.2)
Oregon 69 (2.2) §
Pennsylvania 71 (1.5) &
South Carolina 73 (2.0) %
Texas 7402 @
Districts and Consortia %
Academy School Dist. #20, CO 70013 3
Chicago Public Schools, IL 75 (3.1) E
Delaware Science Coalition, DE 73 (1.7) E
First in the World Consort., IL 7320 2
Fremont/Lincoln/WestSide PS, NE 67 (2.3) %
Guilford County, NC 7706 &
Jersey City Public Schools, NJ 77 (1.4) §
Miami-Dade County PS, FL 7929 2
Michigan Invitational Group, MI 75 (2.3) é
Montgomery County, MD 71 (2.6) %
Naperville Sch. Dist. #203, IL 69 (1.5) é
Project SMART Consortium, OH 71 (2.1) o
Rochester City Sch. Dist., NY 81 (17) 9
SW Math/Sci. Collaborative, PA 73 (2.3) §

International Avg.

(All General Science Countries) 7902
Background data provided by students. States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
* Countries administered either a general/integrated science or separate subject area form of the () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
questionnaire. In countries that administered the separate subject area form, students were asked some totals may appear inconsistent.

about each subject area separately. - .
) P Y A dash (-) indicates data are not available.

@ Chinese Taipei: Students were asked about 'natural science’; data pertain to grade 8
physics/chemistry course.
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. . . TIMSS 1999
Organization of Science Instruction | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students Whose Schools Reported Various
Organizational Approaches in Science Instruction to Accommodate Students
with Different Abilities or Interests in Science

sﬁﬂj& Igis:ﬁlsar STEEE T Enrichment Remedial i
Content but at AGb':?uPEd. ?1‘./ Science Is Science Is CI?)S.Sf_‘:S iy
Differgn? Levels Iclltgs‘s':: in Offered Offered C:)netf:tt
of Difficulty
Countries
United States r 52 (4.6) r 17 (3.4) r 34 (4.0) r 17 (3.4) r 12 2.7)
Belgium (Flemish) 57 (4.4) 11 (2.1) 19 (3.1) 37 (4.4) 58 (3.9)
Canada X X X X X X X X X X
Chinese Taipei 49 (4.0) 23 (3.6) 83 (3.2) 78 (3.7) 16 (3.2)
Czech Republic 69 (4.6) 27 (4.4) 32 (43) 37 (5.2) 6 (2.9)
England r 66 (4.6) r 48 (4.5) r 38 (5.0) r 45 (4.9) r 0 (0.0)
Hong Kong, SAR 47 (4.9) 10 (2.9) 49 (4.2) 21 (3.2) r 2 (1.2)
Italy 0 (0.0) 0 (0.0) 38 (4.0) 45 (4.1) 0 (0.0)
Japan 23 (3.7) 7(.4) 28 (3.2) 58 (4.5) 4 (1.8)
Korea, Rep. of 24 (3.7) 39 (4.3) 1(33) 7 (3.0) 6 (2.8)
Netherlands 2 (6.2) r 2 (6.8) r 7 (6.3) r 8 (6.4) r 1 (6.6)
Russian Federation 1 (4.0 9 (4.0) 1 (2.6) 0 (3.6) 1 (3.5
Singapore 0 (0.0) 0 (0.0) 1 (3.3) 7 (0.8) 3 (3.5)
States
Connecticut S 53 (9.2) S 21 (8.1) S 20 (8.1) S 19 (8.5) S 15 (7.6)
Idaho r 57 (8.5) r 11 (4.5 r 3(2.8) r 10 (5.4) r 7 (5.1)
lllinois 38 (7.9) 10 (3.5) 21 (6.4) 9 (4.2) 8 (3.8)
Indiana 59 (6.3) 10 (4.4) 25 (5.3) 7 (3.8) 13 (5.0)
Maryland r 81 (5.4) r 43 (8.3) r 45 (6.4) r 25 (6.4) r 26 (6.6)
Massachusetts S 54 (8.2) S 20 (6.3) S 19 (7.7) S 22 (7.5) S 3 (2.9)
Michigan 55 (9.3) 9 (3.7) 11 (5.3) 18 (6.6) 4 (2.6)
Missouri 44 (7.2) 2 (0.1) 22 (5.6) 14 (4.2) 2(2.9) .
North Carolina r 75 (6.5) r 16 (5.0) r 25 (6.1) r 11 (5.4) r 9 (5.1) %
Oregon 57 (9.2) 21 (8.0) 21 (8.0) 2 (0.1) 9 (4.0) g"g
Pennsylvania 52 (7.9) 23 (6.1) 35 (6.0) 16 (3.4) 25 (4.7) ?
South Carolina 72 (6.9) 28 (7.0) 44 (9.1) 13 (4.9 27 (5.8) g
Texas r 73 (7.7) r 31 (8.7) r 72 (8.4) r 17 (6.2) r 22 (7.5) E
Districts and Consortia E
Academy School Dist. #20, CO 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) @
Chicago Public Schools, IL s 81 (8.8) s 34 (11.0) s 23 (11.2) s 0 (0.0) s 10 (6.1) §
Delaware Science Coalition, DE r 39 (2.2) r 19 (0.9) r 38 (2.0) r 27 (2.3) r 22 (1.0) TEU
First in the World Consort., IL r 56 (1.3) r 8 (0.6) r 15 (1.0) r 0 (0.0) r 0 (0.0) Q
Fremont/Lincoln/WestSide PS, NE r 100 (0.0) r 30 (2.1) r 79 (0.7) r 7 (0.2) S 63 (1.9) %
Guilford County, NC r 73 (0.9) r 8 (1.0) r 8 (1.1) r 0 (0.0) r 0 (0.0) §
Jersey City Public Schools, NJ 38 (1.6) 0 (0.6) 5(2.1) 8 (2.0) 0(0.0) s
Miami-Dade County PS, FL X X s 0 (14.2) s 100 (0.0) s 7 (9.7) s 5 (11.6) %
Michigan Invitational Group, MI 37 (1.3) 14 (1.1) 15 (1.5) 9 (0.3) 0 (0.0) é
Montgomery County, MD S 81 (8.0) S 56 (7.6) S 61 (12.9) S 17 (9.3) S 16 (11.6) °
Naperville Sch. Dist. #203, IL 0 (0.0) 0 (0.0) 24 (1.5) 0 (0.0) 0 (0.0) E
Project SMART Consortium, OH 5 (1.4) 7 (1.0) 3 (1.5) 6 (1.0) 5 (1.4) “—J
Rochester City Sch. Dist., NY r 100 (0.0) r 9 (1.3) r 100 (0.0) r 9 (1.3) r 6 (1.6) Q
SW Math/sci. Collaborative, PA 7 (8.9) 75 1(96) 8 (6.0) 706 3
International Avg. 54 (0.7) 28 (06) 50 (0.6) 53 (0.7) 14 (0.5)
(All Countries)
Background data provided by schools. An “r" indicates school response data available for 70-84% of students. An “s" indicates school

response data available for 50-69% of students. An “x" indicates school response data available for

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). <50% of students

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
some totals may appear inconsistent.
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Detailed Information About Topics in the Intended Curriculum, Up to and | SC Benchmarking

Including Eighth Grade — Earth Science
8th Grade Science

Boston College

. g_g
g B gt
85 o 227 &5:2
s 58§ a5t ERED
53 g% 955 gfoe
$,= £5 g5 2ERT
SER ®Zgp 252 Eg5%
255 £87 oBg ook
558 588 52% 55he
Countries
United States () () ([ ) ( ]
- . All or almost all
Belgium (Flemish) () (] ® ° L students (at least
Canada () o ([ ] o 90%)
. L About half of the
Chinese Taipei o ® students
Czech Republic () () ([ ) ( ]
Only the more able
England o o L ® students (top track-
Hong Kong, SAR o about 25%)
Only the most
Italy o ] L advanced students
Japan () () () () (10% or less)
Not included in
Korea, Rep. of () ( } ] L curriculum
Netherlands () [ )
Russian Federation () ([ ) ( ] o —  Detanotavalable
Singapore () () ([ ) ( ] ;/
States
Connecticut () () ® ( ]
Idaho () ([ ) ( ] o
Illinois () [ ) ([ ] [ )
Indiana () ([ ] [ )
Maryland () ([ ) ( } ()
Massachusetts () () ® ( ]
Michigan () () [ ) ([ ]
Missouri () () () o
North Carolina () () () o
Oregon o () o
Pennsylvania ' - = = -
South Carolina () () () [ )
Texas () () () o

Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL

Delaware Science Coalition, DE

First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL

Michigan Invitational Group, MI

Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

Background data provided by coordinators from participating jurisdictions. 1 Pennsylvania: Due to the variation across the state, a representative response cannot be provided for
these questions.

The Science Curriculum



Detailed Information About Topics in the Intended Curriculum, Up to and
Including Eighth Grade — Biology

Countries

United States
Belgium (Flemish)
Canada

Chinese Taipei
Czech Republic
England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of
Netherlands
Russian Federation
Singapore

States

Connecticut
Idaho

Illinois

Indiana
Maryland
Massachusetts
Michigan
Missouri

North Carolina

Oregon

Pennsylvania
South Carolina
Texas

Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

Background data provided by coordinators from participating jurisdictions.

Reference Q

Human body - structure

and function of organs and

systems

Human bodily processes

(metabolism, respiration,

digestion)

animal life (diversity, structure, life

Human nutrition, health, and
processes, life cycles)

disease
Biology of plant and

Photosynthesis

Interactions of living

things (biomes and ecosystems,

interdependence)

8th Grade Science

evolution, and speciation

Reproduction, genetics,

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

All or almost all
students (at least
90%)

About half of the
students

Only the more able
students (top track-
about 25%)

Only the most
advanced students
(10% or less)

Not included in
curriculum

Data not available

1 Pennsylvania: Due to the variation across the state, a representative response cannot be provided for

these questions.

TIMSS 1999
Benchmarking

Boston College



Exhibit R2.4

Detailed Information About Topics in the Intended Curriculum, Up to and TIMSS 1999

N . | Benchmarking
Including Eighth Grade — Physics
8th Grade Science

Boston College

=42 = s £ o) g3
8g8s Jge g9 2 = g 5T=
258 £ | Lug 2| = = e 245
s5% &  E£% Lol S ET || 25E
2ef S g5: ¢ =3 § & is L2
s2= Lo 883 = £5 4 5 52 25§
L3 Eg 355 S g% o = ©= EE=E®
tEg €5 2L 5 g 2S£ 2 5 =g 259
SEE B3 g9c E 2§ 5 2 e | 22
88 ot Bem. 2 85 S §. 5§ 5%
Sos  EZ 28TT 2 g% =5 B 24 588 g
S5 8o 5526 © & =] =79 =t 0 9s IS
258 3 g Tz02 © v g Y £ ge Os2 )
£6% 3o &8ss T Sg =2 = =S 283 3
Countries
United States [ ) () [ ) o [ ] () o o o o
. ) All or almost all
Belgium (Flemish) [ ] ( } o ([ ® i (at least
Canada () () () () () () ([ ) () %)
Chinese Taipei () () () () () ) ) ) Y SAtEtété;Psa\f of the
Czech Republic [ ) [ ) [ ) [ ) ([ ) [ ) o o o
Only the more able
England o o () o o o () ([ ® students (top track-
Hong Kong, SAR () () () o [ ) [ ) about 25%)
Only the most
Italy o ([ L L o ® ® advanced students
Japan [ ) () () () [ ) [ ) () (10% or less)
Korea, Rep. of () () o () o () () CNuortr \'icnuclluun(ied in
Netherlands () ° () . o
Russian Federation [ ) () () [ ) ( J o o —  Datanotavailable
Singapore [ ) () () () [ ] ( J o
States
Connecticut [ ) () [ ) o o [ ] [ ) o o o
Idaho [ ) . () () . ° U ([ ) ( J ( }
llinois o o o o o o o o o o
Indiana . . ‘ . . . ‘ ‘
Maryland [ ) [ ) [ ) ([ ) () o o () °
Massachusetts [ ) () () [ ) o [ ] [ ) o o o
Michigan ([ ) ([ ) ([ ] () o o ()
Missouri [ ) () () () o () ® ([ ) ( J o
North Carolina [ ) () [ ) o [ ] () o o o o
Oregon ( J () o o () o
Pennsylvania ' = = = = - - - - — _
South Carolina [ ) () () () () ([ ) ([ ) ([ ) ([ )
Texas [ ) () [ ) o [ ] o @ (]

Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL

Delaware Science Coalition, DE

First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL

Michigan Invitational Group, MI

Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Mathy/Sci. Collaborative, PA

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

Background data provided by coordinators from participating jurisdictions. 1 Pennsylvania: Due to the variation across the state, a representative response cannot be provided for
these questions.

The Science Curriculum



Detailed Information About Topics in the Intended Curriculum, Up to and

Including Eighth Grade — Chemistry

Classification of matter (elements,
compounds, solutions, mixtures)

Countries

United States
Belgium (Flemish)
Canada

Chinese Taipei
Czech Republic
England

Hong Kong, SAR
Italy

Japan

Korea, Rep. of
Netherlands
Russian Federation
Singapore

States

Connecticut
Idaho

lllinois

Indiana
Maryland
Massachusetts
Michigan
Missouri

North Carolina

Oregon
Pennsylvania *

South Carolina

Texas

Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, Ml
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

Structure of matter (atoms, ions,

molecules, crystals)

Formation of solutions (solvents,
solutes, soluble/insoluble

substances)

Background data provided by coordinators from participating jurisdictions.

Reference

Acids, bases, and salts

Chemical reactivity and transformations
(definition of chemical change,
oxidation, combustion)

(exothermic and endothermic

Energy and chemical change
reactions, reaction rates)

Chemical bonding and compound

formation (ionic, covalent)
Chemical equations

Atomic structure

Atomic number and atomic mass

8th Grade Science

Periodic table

Valency

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

TIMSS 1999
| ( Benchmarking
Boston College

All or almost all
students (at least
90%)

About half of the
students

Only the more able
students (top track-
about 25%)

Only the most
advanced students
(10% or less)

Not included in
curriculum

Data not available

1 Pennsylvania: Due to the variation across the state, a representative response cannot be provided for

these questions.



. . . . TIMSS 1999
Exhibit R2.6 Detailed Information About Topics in the Intended Curriculum, Up to and | SC Benchmarking

Including Eighth Grade — Environmental and Resource Issues
8th Grade Science

Boston College

[
— O
a4 22
58 8 ggs
£ 2 Es5E
©g 28 8s®
£ g S5°
o 55w 22 §
§8  §5% =3B
- £33 o5&
5ES €as39 5350 E
288 888 328
Countries
United States () () ()
f . All'or almost all
Belgium (Flemish) o o () ( } students (at least
Canada () o o 90%)
. L About half of the
Chinese Taipei o o ® dent
Czech Republic () () ()
Only the more able
L]
England [ ] L ® students (top track-
Hong Kong, SAR ( ) (] (] about 25%)
Ital Only the most
Y/ ® L L advanced students
Japan (10% or less)
Korea, Rep. of Not included in
: curriculum
Netherlands () () ()
Russian Federation () () ([ ) g D3t not available
Singapore () () () ;j
States
Connecticut () () ()
Idaho () o ()
Illinois () o o
Indiana () o ()
Maryland () o ()
Massachusetts () () ()
Michigan () o o
Missouri () o ()
North Carolina () o ()
Oregon ()
Pennsylvania ' = - -
South Carolina () o ()
Texas () o o

Districts and Consortia
Academy School Dist. #20, CO
Chicago Public Schools, IL

Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA -

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

1 Pennsylvania: Due to the variation across the state, a representative response cannot be provided for

these questions.

Background data provided by coordinators from participating jurisdictions.

The Science Curriculum



Detailed Information About Topics in the Intended Curriculum, Up to and
Including Eighth Grade - Scientific Inquiry and the Nature of Science

TIMSS 1999

| ( Benchmarking

Boston College

8th Grade Science

drawing conclusions, generalizing)
Scientific measurements (reliability,
replication, experimental error,

accuracy, scales)
Describing and interpreting data

conducting routine experimental

hypotheses, making observations,
operations

representing data (units, tables,

Scientific method (formulating
charts, graphs)

(experimental control, materials
Using scientific apparatus and

and procedures)
Gathering, organizing, and

Experimental design

Countries

United States
Belgium (Flemish)
Canada

Chinese Taipei
Czech Republic
England

Hong Kong, SAR
Italy

Japan
Korea, Rep. of
Netherlands

Russian Federation

Singapore

States

Connecticut
Idaho

lllinois

Indiana
Maryland
Massachusetts
Michigan
Missouri

North Carolina

Oregon

Pennsylvania '

South Carolina

Texas

Districts and Consortia
Academy School Dist. #20, CO
Chicago Public Schools, IL

Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

Background data provided by coordinators from participating jurisdictions.
vided for these questions.

Reference 0

All or almost all
’ students (at least

90%)

About half of the
L students

o  Only the more able
students (top track-
about 25%)

Only the most
advanced students
(10% or less)

Not included in
curriculum

Data not available

-/

Pennsylvania: Due to the variation across the state, a representative response cannot be pro-



TIMSS 1999
SR PR When Earth Science Topics Are Taught* | SC Benchmarking

Boston College
8th Grade Science

Percentage of Students
Taught Topics Before

This Year Only Taught Topics During This Year’
Not Yet Taught
More Than 80% More Than 50% Up  More Than 50% of More Than 50% of 50% or Less 50;‘; 19; '\i’l':re
of Topics to and Includlmg Topics Each Taught Topics Each Tau‘ght of Topics B
80% of Topics More Than 5 Periods ~ at Least 1-5 Periods Taught
Countries
United States 1 20 (3.1) 12 (2.6) 26 (3.4) 20 (2.1) 11 (23) 11 (2.4)
Belgium (Flemish) ~ r 4 (1.8) 12 (2.4) 2 (1.3) 10 (2.7) 12 (2.8) 60 (4.1)
Canada s 17 (2.6) 12 (2.5) 21 (2.8) 22 (2.8) 14 (2.8) 16 (2.6)
Chinese Taipei -- -- - - - -
Czech Republic 45 (6.3) 1 (3.4) 6 (1.9) 23 (4.2) 13 3.7) 2(1.2)
England s 22 (42) 13 (3.6) 0 (0.0) 24 (4.2) 14 (4.0) 27 (3.5)
Hong Kong, SAR s 1(0.1) 0 (0.0) 2 (1.6) 7 (2.9) 1(0.1) 88 (3.6)
Italy 5(1.7) 8 (2.1) 18 (3.2) 28 (3.4) 22 (3.1) 19 (2.8)
Japan 0 (0.0) 3 (1.6) 3(1.8) 6 (1.9) 28 (3.7) 61 (4.0)
Korea, Rep. of 4 (1.6) 13 (3.0) 12 (2.8) 22 (3.4) 41 (4.0) 8 (2.1)
Netherlands 0 (0.0) 1(0.8) 10 (3.5 59 (6.0) 14 (3.8) 17 4.7)
Russian Federation == == == == == ==
Singapore X X X X X X X X X X X X
States
Connecticut s 38 (7.4) 6(2.2) 13 (5.2) 17 (5.9 8 (4.0) 18 (6.6)
Idaho s 18 (7.5) 0 (0.1) 20 (4.1) 9 (3.5) 3 (2.0) 50 (7.3)
lllinois ~ r 26 (5.4) 16 (5.5) 19 (5.6) 18 (5.2) 2 (1.3) 19 (6.8)
Indiana 31 (7.7) 18 (4.2) 19 (4.5 14 (4.1) 8 (3.5) 9 (3.6)
Maryland s 26 (7.2) 8 (3.6) 17 (4.1) 17 (4.5 15 (5.4) 17 (4.3)
Massachusetts 18 (5.1) 12 (5.0) 25 (5.6) 18 (4.8) 10 (4.0 18 (4.8)
Michigan  r 30 (5.0) 16 (4.6) 12 (3.5 14 (3.2) 18 (4.5 1 (3.9
Missouri  r 11 (4.9 7 3.2) 22 (4.5) 29 (5.7) 24 (6.1) 7 (2.9) .
North Carolina 6 (3.4) 15 (5.4) 21 (4.8) 22 (5.1) 29 (3.9) 6 (0.9) §
Oregon 15 (5.2) 5 (2.5) 37 (8.4) 26 (7.0) 6 (3.2) 11 (43) é
Pennsylvania 29 (6.4) 4 (1.8) 38 (6.2) 7 (2.2) 2 (1.1) 19 (3.7) j.’i
South Carolina 7 (4.0) 4 (2.9) 43 (6.1) 41 (7.6) 2 (1.6) 3(1.3) g
Texas 1 1(0.9) 1(1.2) 49 (5.7) 37 (5.2) 6 (2.7) 7(3.2) E;
Districts and Consortia 2
Academy School Dist. #20, CO 64 (0.4) 0 (0.0) 0 (0.0) 26 (0.4) 0 (0.0) 10 (0.2) g
Chicago Public Schools, IL 33 (10.9) 7 (5.1) 20 (3.8) 19 (10.1) 6 (4.5) 15 (5.8) §
Delaware Science Coalition, DE s 0 (0.0) 0 (0.0) 65 (5.9) 13 3.7) 8 (4.5) 13 (4.8) -,%
First in the World Consort., IL 72 (6.7) 5(1.7) 0 (0.0) 7(1.1) 3 (0.4) 14 (7.8) g
Fremont/Lincoln/WestSide PS, NE  r 13 (8.0) 51 (10.3) 1 (0.4) 25 (1.5) 6 (6.3) 3 (2.4) %
Guilford County, NC 0 (0.0) 6 (0.9) 25 (5.1) 22 (4.0) 40 (5.5) 7 (3.1) fﬁg
Jersey City Public Schools, NJ  r 86 (4.1) 0 (0.0) 0 (0.0) 1 (4.2) 4 (0.4) 0 (0.0) E
Miami-Dade County PS,FL s 21 (6.8) 16 (6.8) 10 (4.6) 34 (6.8) 15 (5.2) 4 (2.9) '%
Michigan Invitational Group, Ml r 22 (2.2) 2 (1.5) 45 (5.6) 16 (5.9) 9 (3.2 6 (1.8) g
Montgomery County, MD X X X X X X X X X X X X ;E
Naperville Sch. Dist. #203, IL 2 (0.6) 40 (4.8) 0 (0.0) 28 (2.8) 29 (4.0) 0 (0.0) i
Project SMART Consortium, OH 15 (1.7) 16 (2.2) 23 (3.8) 27 (4.0) 6 (3.1) 12 (3.5) E
Rochester City Sch. Dist., NY s 10 (0.8) 0 (0.0) 0 (0.0) 0 (0.0) 3(2.8) 87 (2.7) §
SW Math/Sci. Collaborative, PA 34 (5.5) 8(2.2) 14 (5.9) 12 (3.9 5 (2.9 26 (6.1) §
International Avg. 13 (05) 10 (0.5) 10 (0.5) 23 (0.7) 12 (05) 31 (0.6)
(All Countries)
Background data provided by teachers. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
* Categories of topic coverage for earth science are based on combined responses to questions about some totals may appear inconsistent.
the individual science subtopics in the content area described in Exhibit 5.20. A dash (=) indicates data are not available.
1 For each topic in Exhibit 5.20, teachers were asked if the topic was taught before this year, taught An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher
1-5 periods this year, taught more than 5 periods this year, or not yet taught. Topics taught during response data available for 50-69% of students. An “x" indicates teacher response data available
this year are included in this category regardless if taught before this year. for <50% of students.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

The Science Curriculum



TIMSS 1999
SUIINPA N When Biology Topics Are Taught* | S C Benchmarking

Boston College
8th Grade Science

Percentage of Students

Taught Topics Before

This Year Only Taught Topics During This Year’ T
More Than 80% More Than 50% Up  More Than 50% of More Than 50% of 50% or Less SOZ; -?;pl\ill:re
of Topics to and Incluqmg Topics Each Taught Topics Each Tau_ght of Topics
80% of Topics More Than 5 Periods ~ at Least 1-5 Periods Taught
Countries
United States 45 (3.7) 10 (2.1) 9 (2.0) 17 (2.6) 9(2.2) 10 (2.0)
Belgium (Flemish) 0 (0.0) 7 (2.0) 27 (4.3) 39 (4.4) 25 (4.2) 2 (1.3)
Canada s 1(0.5) 6 (1.8) 10 (2.1) 26 (4.1) 10 (3.4) 47 (3.3)
Chinese Taipei -- - -- -- -- --
Czech Republic 8 (2.4) 2 (0.8) 25 (4.6) 26 (2.8) 33 (5.3) 6 (1.8)
England s 9 (3.1) 8 (2.7) 16 (3.5) 42 (4.8) 19 (3.9) 6 (1.7)
Hong Kong, SAR  r 3(1.3) 6 (2.4) 4 (1.7) 17 (3.8) 25 (4.3) 45 (4.5)
Italy 34 (4.0) 30 (3.5) 1 2.3) 11 (2.3) 13 (2.2) 1(0.3)
Japan 1(1.2) 1(0.9) 17 (3.3) 37 (3.9) 17 (3.3) 27 (3.5)
Korea, Rep. of 4(1.7) 1(1.0) 13 (3.1) 39 (3.8) 21 (3.6) 20 (3.3)
Netherlands  r 0 (0.0 1(0.7) 2(1.2) 9% (1.7) 1(0.9) 0 (0.0)
Russian Federation -- -- -- -- -- --
Singapore 0 (0.0) 2 (1.5) 34 (4.3) 45 (4.6) 14 (3.3) 4 (2.0)
States
Connecticut s 56 (7.9) 16 (7.2) 10 (3.9) 4 (2.4) 9 (4.0) 5 (2.5)
Idaho s 57 (8.2) 7(3.7) 3(1.5) 73.7) 3(2) 24 (1.5)
lllinois  r 44 (7.8) 9 (3.9 9 (3.7) 16 (4.3) 8 (3.5) 14 (3.9)
Indiana  r 33 (7.6) 13 (8.0) 21 (6.2) 12 (4.9) 11 (4.8) 9 (3.6)
Maryland s 58 (7.1) 1 4.7 223 12 (4.3) 15 (5.0) 1 (1.0)
Massachusetts — r 59 (6.6) 16 (4.7) 6 (3.0) 6 (3.2) 6 (3.0) 8 (3.3)
Michigan 28 (5.6) 14 (3.6) 10 (3.9) 16 (3.8) 20 (5.2) 12 (4.0)
Missouri  r 31 (6.2) 8 (3.6) 6 (3.4) 28 (7.6) 13 (5.0) 14 (4.8) .
North Carolina  r 51 (6.0) 21 (5.0 1(1.3) 5 (2.9) 10 (2.6) 12 (3.7) §
Oregon r 55 (7.1) 8 (3.5) 12 (4.5) 9 (3.7) 6 (1.6) 10 (4.0) é
Pennsylvania 55 (5.8) 3(1.2) 7 (2.7) 8 (2.5) 7 (3.0) 21 (3.2) ?
South Carolina 48 (7.0) 12 (5.4) 8 (3.3) 17 (5.3) 9 (3.6) 6 (3.1) g
Texas r 43 (6.5) 12 (4.2) 5 (2.9) 18 (3.8) 14 (5.5) 8 (3.6) E>
Districts and Consortia E
Academy School Dist. #20, CO 64 (0.4) 5(0.2) 21 (0.4) 10 (0.4) 0 (0.0) 0 (0.0) §
Chicago Public Schools, IL 6 (4.3) 0 (0.0 7 (4.6) 48 (12.5) 26 (11.1) 14 (8.3) §
Delaware Science Coalition, DE s 71 (7.0) 6 (2.4) 1(0.1) 5 (2.6) 2 (0.9) 15 (6.1) ?D
First in the World Consort., IL 42 (4.0) 3 (0.4) 22 (4.3) 24 (9.3) 5 (5.0 5 (1.5) g)
Fremont/Lincoln/WestSide PS, NE s 5 (4.1) 21 (4.3) 28 (5.1) 29 (11.4) 14 (10.5) 3 (1.1) %
Guilford County, NC ~ r 52 (4.8) 34 (5.4) 0 (0.0) 2 (0.4) 6 (1.0) 6 (2.8) f:g
Jersey City Public Schools, NJ  r 72 (4.0) 4 (0.6) 0 (0.0) 7 (0.7) 8 (0.8) 9 (4.2) =
Miami-Dade County PS,FL s 39 (8.5) 15 (5.9) 10 (4.6) 18 (6.1) 13 (4.1) 5 (2.4) %
Michigan Invitational Group, Ml r 41 (2.2) 1 (3.7) 2 (1.2) 17 (1.8) 5(3.1) 24 (2.8) o
Montgomery County, MD X X X X X X X X X X X X é
Naperville Sch. Dist. #203, IL 12 (0.5) 12 (0.7) 13 (3.1) 42 (5.2) 21 (4.3) 0 (0.0) E
Project SMART Consortium, OH  r 46 (3.6) 12 (1.6) 11 (1.4) 15 (4.2) 8 (2.6) 8 (2.3) E
Rochester City Sch. Dist., NY  r 64 (5.9) 0 (0.0 10 (4.9) 12 (4.7) 4 (1.8) 10 (3.4) Q
SW Math/Sci. Collaborative, PA 1 43 (9.4) 9 (4.2) 0 (0.0) 13 (4.5) 9 (4.9 26 (5.8) §
International A_vg. 7 (0.4) 9 (0.4) 15 (0.6) 29 (0.7) 19 (0.6) 21 (0.5)
(All Countries)
Background data provided by teachers. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
* Categories of topic coverage for biology are based on combined responses to questions about the some totals may appear inconsistent.
individual science subtopics in the content area described in Exhibit 5.21. A dash (=) indicates data are not available.
1 For each topic in Exhibit 5.21, teachers were asked if the topic was taught before this year, taught An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
1-5 periods this year, taught more than 5 periods this year, or not yet taught. Topics taught during response data available for 50-69% of students. An “x" indicates teacher response data available
this year are included in this category regardless if taught before this year. for <50% of students.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
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TIMSS 1999
SNV When Physics Topics Are Taught* | S C Benchmarking

Boston College
8th Grade Science

Percentage of Students

Taught Topics Before

: Taught Topics During This Year’
This Year Only J . J Not Yet Taught
More Than 80% More Than 50%Up  More Than 50% of More Than 50% of 50% or Less 50;Af: -?;pl\ill(s)re
of Topics toand IncIudmg Topics Each Taught Topics Each Tau.ght of Topics
80% of Topics ~ More Than 5 Periods ~ at Least 1-5 Periods Taught
Countries
United States 5 (1.5 7 (1.9 21 (3.6) 37 (2.9) 12 (2.4) 18 (3.1)
Belgium (Flemish) s 0 (0.0) 0 (0.0) 1(0.9) 13 (3.4) 2(1.3) 84 (3.3)
Canada s 0(0.2) 6 (2.0 7(01.7) 25 (3.0) 16 (2.8) 45 (3.2)
Chinese Taipei 5(1.6) 5(1.9) 12 (2.7) 34 (4.2) 26 (3.8) 19 (2.9)
Czech Republic 0 (0.0) 5(2.3) 5(2.1) 26 (4.9) 60 (5.0) 4 (2.1)
England s 0 (0.2) 16 (4.2) 4(1.8) 52 (5.3) 27 (4.4) 1 (0.5)
Hong Kong, SAR  r 1(0.9) 2 (1.3) 12 3.3) 21 (4.0) 37 (4.9) 28 (4.3)
Italy 4 (1.6) 14 (2.7) 7Q.) 20 (3.0) 32 (3.9) 24 (33)
Japan 0 (0.0 12 3.1) 1 (0.9) 7 (2.0) 73 (3.6) 6(2.3)
Korea, Rep. of 4 (1.6) 13 (2.6) 2(12) 24 (3.7) 30 (3.9) 28 (3.8)
Netherlands 0 (0.0 1(0.7) 0 (0.0) 98 (0.9) 1 (0.6) 0 (0.0)
Russian Federation - - -- -- -- --
Singapore 0 (0.1) 2 (1.1) 20 (3.5) 59 (4.3) 17 (3.6) 2 (1.4)
States
Connecticut s 4 (3.1) 7 (3.3) 21 (6.1) 24 (7.9) 7 (4.6) 36 (8.5)
Idaho s 2(13) 1(0.8) 25 (8.5) 29 (5.4) 3(03) 41 (7.3)
lllinois ~ r 7(3.7) 10 (5.1) 15 (4.6) 19 (5.1) 23 (7.1) 26 (7.7)
Indiana r 1 (5.8 11 (4.8 19 (5.4) 21 (5.9) 18 (6.4) 20 (8.3)
Maryland s 3(1.7) 15 (4.5 19 (6.3) 31 (7.4) 18 (4.7) 14 (4.8)
Massachusetts  r 1(1.0) 8 (4.6) 24 (6.7) 37 (7.4) 15 (4.6) 16 (4.5)
Michigan  r 4 (2.5 5 (2.5) 23 (4.6) 51 (6.1) 10 (3.8) 8 (3.9)
Missouri  r 1 3.9 7 (3.5) 14 (2.7) 31 (5.1) 23 (6.0) 14 (4.4) o
North Carolina  r 1 (0.6) 12 (4.6) 18 (5.7) 40 (6.2) 13 (4.6) 16 (5.9) %
Oregon  r 9 (4.9) 12 (4.5) 12 (5.0) 38 (7.3) 13 (4.7) 16 (4.8) §
Pennsylvania s 1(0.8) 12 (8.2) 25 (5.6) 25 (4.7) 4 (1.9 33 (7.5) -
South Carolina 2 (0.2) 7 (2.6) 27 (6.5) 46 (6.3) 7 (3.5 10 (3.2) g
Texas s 9 (6.1) 16 (3.5) 10 (3.8) 42 (6.7) 7.7 15 (5.1) E
Districts and Consortia g
Academy School Dist. #20, CO 0 (0.0 0 (0.0 44 (0.6) 36 (0.6) 0 (0.0) 20 (0.4) g
Chicago Public Schools, IL 12 (6.4) 7 (5.1) 20 (7.3) 34 (11.5) 15 (7.9) 13 (7.4) §
Delaware Science Coalition, DE X X X X X X X X X X X X %
First in the World Consort., IL 12 (1.2) 16 (6.4) 16 (2.5) 19 (2.9) 26 (9.1) 11 (1.5) g
Fremont/Lincoln/WestSide PS, NE s 0 (0.0 30 (3.5) 10 (4.9 12 (3.2) 33 (7.5) 16 (4.5) %
Guilford County, NC  r 1(0.1) 41 (5.5) 8 (3.4) 31 (5.6) 14 (3.6) 5(2.4) §
Jersey City Public Schools, NJ  r 0 (0.0 5(4.3) 19 (1.8) 62 (4.2) 9(0.8) 5(0.5) T
Miami-Dade County PS, FL s 5 (3.9 0 (0.0) 47 (5.9) 31 (5.5) 2 (1.8) 15 (5.1) "é
Michigan Invitational Group, Ml r 5(0.3) 6 (0.7) 26 (6.0) 29 (3.4) 18 (6.7) 16 (3.7) ‘2
Montgomery County, MD X X X X X X X X X X X X e
Naperville Sch. Dist. #203, IL 0 (0.0 0 (0.0 26 (2.8) 41 (5.5) 21 (4.9) 11 (0.5) E
Project SMART Consortium, OH  r 3(0.1) 12 (1.5) 25 (3.7) 37 (3.6) 9 (3.0) 14 (1.3) E
Rochester City Sch. Dist.,, NY  r 0 (0.0 6 (4.1) 21 (4.9) 37 (2.7) 0 (0.0) 36 (6.4) g
SW Math/Sci. Collaborative, PA 1 4 (3.1) 4 (3.1) 25 (7.1) 35 (7.5) 7 (2.5) 24 (7.9) §
International Avg. 2(0.2) 7 (0.4) 10 (0.5) 34 (0.7) 21 (0.6) 27 (0.5)
(All Countries)
Background data provided by teachers. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
* Categories of topic coverage for physics are based on combined responses to questions about the some totals may appeat inconsistent.
individual science subtopics in the content area described in Exhibit 5.22. A dash (=) indicates data are not available.
T For each topic in Exhibit 5.22, teachers were asked if the topic was taught before this year, taught An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
1-5 periods this year, taught more than 5 periods this year, or not yet taught. Topics taught during response data available for 50-69% of students. An “x” indicates teacher response data available
this year are included in this category regardless if taught before this year. for <50% of students.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

The Science Curriculum



TIMSS 1999
When Chemistry Topics Are Taught* | S C Benchmarking

Boston College
8th Grade Science

Percentage of Students
Taught Topics Before

: Taught Topics During This Year'
This Year Only 9 P 9 Not Yet Taught
More Than 80% More Than 50% Up  More Than 50% of More Than 50% of 50% or Less SOZ; 1(_);pl\£¢:re
T to and Includ'lng Topics Each Taught Topics Each Taulght of Topics
80% of Topics More Than 5 Periods  at Least 1-5 Periods Taught
Countries
United States r 8 (1.9 2 (0.9 31 (3.5) 2 (3.4) 4 (1.0 23 (3.3)
Belgium (Flemish) S 0 (0.0 0 (0.0 0 (0.0) 3 (1.9 0 (0.0) 97 (1.9
Canada s 6 (2.0) 2 (0.9) 15 (2.7) 25 3.2) 2 (0.9) 51 (3.9)
Chinese Taipei 7(1.9) 1(0.7) 41 (4.5 46 (3.9 5 (1.9) 1(0.7)
Czech Republic 1(0.3) 5 (2.1) 8 (4.9 45 (5.6) 14 (3.1) 8 (3.0)
England S 4(22) 78 4 (3.5) 9 (5.1) 5 (2.0 1 33
Hong Kong, SAR r 8 (2.6) 19 (3.8) 6 (1.9 5 (3.5) 18 (3.8) 35 (4.8)
Italy 21 (3.1) 15 (2.6) 2 (25) 0 (3.2) 9 (2.1) 23 (3.6)
Japan 3(1.7) 1(0.7) 2 (4.3) 5 (3.8) 12 (2.7) 18 (3.3)
Korea, Rep. of 2 (1.3) 3 (1.3) 7 (3.4) 5 (3.8) 13 (2.8) 10 2.3)
Netherlands r 0 (0.0) 0 (0.0) 0 (0.0) 8 (1.0) 0 (0.0) 1(0.9)
Russian Federation -- - - - -- --
Singapore r 1 (0.6) 11 (29 20 (3.8 48 (4.9 9 (23) 13 3.3
States
Connecticut s 5 (4.3) 2 (0.2) 31 (6.5) 31 (7.5) 1(1.3) 29 (7.4)
Idaho s 2 (1.4) 0 (0.0) 34 (7.7) 33 (8.0) 3 (29 27 (6.9
lllinois r 11 (3.4) 0(0.3) 43 (1.5) 25 (6.1) 0 (0.0) 20 (4.7)
Indiana r 4 (2.4) 1(1.1) 41 8.1) 31 (5.9) 6 (3.3 17 (5.3)
Maryland s 6 (3.1) 1(1.1) 39 (6.5) 37 (5.7) 1(1.2) 16 (5.0)
Massachusetts r 6 (3.1) 32 39 (7.3) 21 (4.6) 5 (2.4) 25 (5.5)
Michigan r 15 (5.0) 0 (0.2) 28 (6.3) 33 (5.5) 9 (3.9) 14 (5.3)
Missouri r 6 (3.4) 2 (0.1) 23 (5.3) 24 (6.4) 12 (4.8) 32 (6.5) o
North Carolina 0(0.3) 0 (0.0) 43 (5.1) 38 (5.0) 1(0.9) 17 (4.9) R
Oregon r 10 (3.9) 7 (3.5 27 (6.3) 40 (6.2) 4 (2.8) 12 (3.6) é
Pennsylvania r 2 (1.6) 0 (0.0) 48 (6.6) 18 (4.3) 6 (1.1) 26 (5.6) i
South Carolina r 0 (0.0) 0 (0.0 40 (6.3) 44 (6.9 2 (0.8) 14 (3.5 é
Texas r 5 (5.0) 1(1.2) 40 (6.1) 34 (5.8) 0(0.2) 20 (5.1) E
Districts and Consortia E
Academy School Dist. #20, CO 0 (0.0) 0 (0.0) 60 (0.4) 24 (0.5) 2 (0.4) 14 (0.2) g
Chicago Public Schools, IL r 13 (7.0) 1(1.5) 37 (11.7) 23 (6.2) 0 (0.0) 26 (9.7) §
Delaware Science Coalition, DE X X X X X X X X X X X X %
First in the World Consort., IL 2 (0.2) 0 (0.0 63 (6.2) 20 (7.4) 8 (1.9) 7 (0.7) 8
Fremont/Lincoln/WestSide PS, NE s 0 (0.0) 12 (1.9) 4 (3.9 30 (5.7) 5 (2.1) 39 (7.8) %
Guilford County, NC 0 (0.0 0 (0.0) 42 (5.7) 40 (6.0) 6 (0.9) 12 (4.2) §
Jersey City Public Schools, NJ r 0 (0.0 0 (0.0 42 (5.2) 6 (5.0) 0 (0.0) 21 (2.1) ]
Miami-Dade County PS,FL. s 1 (5.7) 12 (7.4) 30 (5.7) 9 (5.6) 1(0.2) 6 (2.1) %
Michigan Invitational Group, MI r 11 (5.8) 2 (1.5) 25 (3.7) 6.3) 1 (0.1) 15 (2.4) g
Montgomery County, MD X X X X X X X X X X X X TZ;
Naperville Sch. Dist. #203, IL 0 (0.0) 0 (0.0) 48 (5.6) 41 (5.7) 11 (0.4) 0 (0.0) E
Project SMART Consortium, OH r 3 (0.1) 5 (0.4) 34 (3.7) 32 (4.7) 4 (1.0) 2 (33) E
Rochester City Sch. Dist., NY r 0 (0.0) 0 (0.0) 24 (4.1) 48 (4.7) 0 (0.0) 8 (6.1) ;’
SW Math/Sci. Collaborative, PA r 1 (0.5) 0 (0.0) 43 (5.8) 28 (6.5) 0 (0.0) 9 (4.9 §
International Avg. 8 (0.3) 5 (0.3) 19 (0.6) 35 (0.7) 9 (0.4) 24 (0.6)
(All Countries)
Background data provided by teachers. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
* Categories of topic coverage for chemistry are based on combined responses to questions about the some totals may appear inconsistent.
individual science subtopics in the content area described in Exhibit 5.23. A dash (=) indicates data are not available.
T For each topic in Exhibit 5.23, teachers were asked if the topic was taught before this year, taught An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
1-5 periods this year, taught more than 5 periods this year, or not yet taught. Topics taught during response data available for 50-69% of students. An “x” indicates teacher response data available
this year are included in this category regardless if taught before this year. for <50% of students.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
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TIMSS 1999
When Environmental and Resource Issues Topics Are Taught* | S C Benchmarking

Boston College
8th Grade Science

Percentage of Students

Taught Topics Before

This Year Only Taught Topics During This Year' T
More Than 80% More Than 50%Up  More Than 50% of More Than 50% of 50% or Less 50;Af; .?(;'pl\il::re
of Topics toand Includ_mg Topics Each Taught Topics Each Taulght of Topics
80% of Topics More Than 5 Periods ~ at Least 1-5 Periods Taught
Countries
United States 21 (2.8) 8 (2.1) 15 (2.3) 34 (3.3) 3 (0.7) 19 (2.5)
Belgium (Flemish)  r 4 (1.9) 6 (3.3) 6 (2.0) 64 (4.9) 3 (1.5 17 (3.6)
Canada s 9 (2.1) 10 (2.0) 19 (3.6) 51 (4.5) 3(1.2) 8 (1.7)
Chinese Taipei 16 (3.8) 5(2.2) 4(1.8) 22 (3.4) 3 (1.5 51 (4.4)
Czech Republic 10 (4.3) 9 (3.0 9(2.7) 64 (5.4) 0 (0.0 9 (2.7)
England s 15 (4.1) 8 (2.9 5(2.0) 43 (5.5) 1(0.8) 27 (4.9)
Hong Kong, SAR  r 4 (1.9) 10 (3.1) 4 (2.0) 29 (5.0) 6 (2.4) 46 (5.3)
Italy 17 (3.2) 13 (2.7) 17 (3.0) 29 (3.8) 3 (1.4) 20 (2.8)
Japan 1 (0.0) 1(0.0) 1 (0.0) 6 (2.0) 0 (0.0) 92 (2.5)
Korea, Rep. of 13 (2.7) 7.2 4(1.7) 31 3.7) 3(1.4) 42 (4.5)
Netherlands 1 (0.5 2 (1.1) 5(1.9) 92 (2.5) 0 (0.0) 1(1.0)
Russian Federation -— -— -- -- -- --
Singapore 13 (2.6) 12 (3.1) 10 (2.9) 41 (4.5) 12 (2.9) 13 (3.4)
States
Connecticut s 40 (7.6) 12 (5.3) 4(2.1) 27 (6.4) 0 (0.0) 17 (6.2)
Idaho s 12 (4.4) 52.7) 5(1.9) 36 (5.2) 0 (0.0) 43 (7.7)
lllinois r 21 (5.9) 4 (1.8) 31 (7.4) 24 (6.3) 4 (2.5) 16 (4.1)
Indiana s 25 (4.8) 6 (2.7) 18 (6.3) 31 (5.6) 3(.7) 17 (5.1)
Maryland s 32 (6.4) 15 (5.1) 13 (4.1) 20 (5.5) 4 (3.0) 16 (5.0)
Massachusetts 39 (7.3) 13 (4.3) 6 (2.9) 29 (6.4) 3 (2.0) 10 (3.4)
Michigan  r 25 (5.7) 7 (2.9 22 (6.4) 29 (6.0) 6 (3.8) 1 4.3)
Missouri ~ r 27 (6.8) 10 (2.5 14 (4.9) 39 (5.7) 0 (0.4) 10 (3.5) .
North Carolina 19 (5.6) 5 (2.0) 19 (5.9) 31 (5.9) 3 (1.9 23 (5.6) %
Oregon r 27 (7.0) 9 (5.2) 20 (5.7) 25 (5.4) 2 (1.5) 17 (5.5) g
Pennsylvania r 21 (5.9) 2 (1.7) 14 (3.1) 34 (7.8) 1 (0.5) 28 (6.5) E
South Carolina 1 (3.7 12 (4.2) 13 (4.4) 53 (7.1) 4(2.3) 6 (2.3) é
Texas 1 16 (5.5 7 (2.9 18 (4.9) 45 (7.8) 2 (1.8) 13 (3.3) E;
Districts and Consortia §
Academy School Dist. #20,CO s 56 (0.6) 0 (0.0) 16 (0.3) 28 (0.6) 0 (0.0) 0 (0.0) g
Chicago Public Schools, IL 23 (10.0) 6 (4.6) 4 (3.5) 24 (10.3) 0 (0.0) 43 (13.0) ij
Delaware Science Coalition, DE s 11 (5.0) 0 (0.0) 14 (4.9) 33 (5.6) 11 (4.6) 31 (4.9) %
First in the World Consort., IL 44 (6.2) 13 (6.5 7 (1.0) 36 (8.0) 0 (0.0) 0 (0.0) g
Fremont/Lincoln/WestSide PS, NE s 15 (4.9 11 (6.8) 17 (11.2) 32 (6.5) 0 (0.1) 25 (6.5) %
Guilford County, NC ~ r 7 (4.0) 10 (2.2) 31 (5.9) 28 (5.6) 0 (0.0) 24 (3.8) ;’5
Jersey City Public Schools, NJ  r 1M (5.7) 10 (4.3) 9 (0.9 67 (5.6) 0 (0.0) 2 (0.2) =
Miami-Dade County PS,FL s 18 (4.9 6 (3.5 11 (3.9 46 (8.6) 1(0.7) 18 (6.5) "%
Michigan Invitational Group, Ml s 34 (3.5) 18 (3.7) 13 (7.7) 15 (6.5) 0 (0.0 20 (4.0) ,agg
Montgomery County, MD X X X X X X X X X X X X wi:
Naperville Sch. Dist. #203, IL 2 (0.6) 36 (2.0) 0 (0.0) 40 (5.0) 21 (4.8) 0 (0.0) E
Project SMART Consortium, OH  r 26 (4.4) 9 (0.8) 11 (3.0 45 (4.6) 1(1.1) 8 (1.7) E
Rochester City Sch. Dist., NY s 13 (3.6) 7 (4.5 0 (0.0) 14 (3.6) 0 (0.0) 67 (6.4) %:
SW Math/Sci. Collaborative, PA  r 32 (8.2) 4(2.4) 11 (5.4) 34 (8.1) 3 (2.5) 15 (7.1) §
" Coumtried) 9.(04) 7(0.4) 13 05) 43 (07) 3(02) 26 (06)
Background data provided by teachers. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

some totals may appear inconsistent.

*

Categories of topic coverage for environmental and resource issues are based on combined

responses to questions about the individual science subtopics in the content area described A dash (-) indicates data are not available.
in Exhibit 5.24. An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

T For each topic in Exhibit 5.24, teachers were asked if the topic was taught before this year, taught response data available for 50-69% of students. An “x" indicates teacher response data available
1-5 periods this year, taught more than 5 periods this year, or not yet taught. Topics taught during for <50% of students.

this year are included in this category regardless if taught before this year.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

The Science Curriculum



TIMSS 1999
When Scientific Inquiry and the Nature of Science Topics Are Taught* | S C Benchmarking

Boston College
8th Grade Science

Percentage of Students

Taught Topics Before

This Year Only Taught Topics During This Year! O
More Than 80% More Than 50%Up  More Than 50% of More Than 50% of 50% o Less SOZ; -:_)(:pl\illgre
of Topics toand Includ_mg Topics Each Taught Topics Each Tau.ght of Topics
80% of Topics More Than 5 Periods ~ at Least 1-5 Periods Taught
Countries
United States 2 (0.8) 1(0.4) 49 (4.0) 43 (4.1) 2 (1.3) 2 (1.1)
Belgium (Flemish)  r 3 (2.6) 2 (1.1) 30 (4.4) 37 (4.7) 2 (1.3) 26 (4.8)
Canada r 2 (0.9 0 (0.3) 47 (3.1) 47 (3.0) 2 (0.9) 1(0.7)
Chinese Taipei 31 (4.1) 6 (2.3) 10 (2.5 26 (3.8) 4 (1.7) 23 (3.9)
Czech Republic  r 2(1.7) 3 (0.8) 1 (3.7) 52 (5.6) 9 (32 22 (4.4)
England s 2 (1.1) 3 (2.0 46 (5.1) 46 (5.0) 1 (0.5) 2 (1.1)
Hong Kong, SAR 18 (3.5) 10 (2.6) 12 (3.1) 27 (3.9) 9 (2.7) 24 (3.8)
Italy 25 (3.4) 14 (2.5) 1 (2.8 32 (3.6) 14 (3.0) 5(1.8)
Japan 11 (2.5 8 (2.5 28 (3.9) 44 (4.2) 5(1.7) 5(1.8)
Korea, Rep. of 8(1.9) 4(1.7) 14 (2.9) 59 (4.0) 6 (2.0) 9 (2.3)
Netherlands 3 (2.8) 0 (0.0) 1(0.7) 96 (3.0) 1(0.7) 0 (0.0)
Russian Federation —— —— —— —— — ——
Singapore 13 (3.2) 8 (2.5) 18 (3.5) 46 (4.5) 9 (2.5) 6 (2.4)
States
Connecticut s 6 (3.8) 1(0.1) 64 (6.7) 28 (7.1) 1(0.9 0 (0.0)
Idaho s 7 (2.8) 0 (0.1) 35 (8.7) 56 (8.3) 0 (0.0) 1 (0.6)
Illinois 1(1.4) 0 (0.0) 57 (5.0) 35 (5.5) 4(2.8) 3 (2.1)
Indiana  r 5 (2.9) 1(0.1) 44 (7.6) 49 (8.2) 1 (0.6) 0 (0.0)
Maryland  r 1(0.7) 0 (0.0) 74 (5.3) 24 (5.1) 0 (0.0) 1(0.8)
Massachusetts 0 (0.0) 1 (0.9) 66 (6.6) 33 (6.6) 0 (0.0) 0 (0.2)
Michigan  r 1 (1.0) 1 (0.6) 67 (6.3) 31 (6.0) 0 (0.0) 0 (0.5)
Missouri 1 4 (2.4) 0 (0.0) 48 (5.0) 41 (5.5) 4(2.3) 3(2.7) o
North Carolina 2(1.2) 1(1.1) 49 (4.5) 35 (6.1) 7 (3.6) 6 (3.1) %
Oregon 0 (0.0) 0 (0.0) 59 (8.1) 39 (7.6) 0 (0.0) 2 (1.4) §
Pennsylvania r 3(2.7) 0 (0.2) 53 (7.5) 35 (5.6) 8 (2.1) 1 (0.6) ;\
South Carolina 2 (0.1) 0 (0.0) 61 (5.9) 35 (6.0) 0 (0.0) 2 (1.4) g
Texas 1 8 (5.3) 0 (0.0) 59 (6.3) 33 (6.4) 0 (0.0) 0(0.2) E
Districts and Consortia E
Academy School Dist. #20, CO 0 (0.0) 0 (0.0) 74 (0.4) 26 (0.4) 0 (0.0) 0 (0.0) g
Chicago Public Schools, IL 0 (0.0) 0 (0.0) 62 (13.3) 33 (11.7) 0 (0.0) 6 (0.8) §
Delaware Science Coalition, DE s 4 (0.7) 3 (2.4) 59 (6.3) 34 (6.4) 0 (0.0) 0 (0.0) -f%
First in the World Consort., IL 4 (1.6) 0 (0.0) 84 (2.5) 12 (3.1) 0 (0.0) 1 (0.8) Q
Fremont/Lincoln/WestSide PS, NE 1 0 (0.0) 0 (0.0) 50 (7.5) 50 (7.5) 0 (0.0) 0 (0.0) g
Guilford County, NC 3 (2.1) 2 (0.8) 58 (3.4) 36 (3.8) 1(1.2) 0 (0.0) g
Jersey City Public Schools, NJ  r 0 (0.0) 0 (0.0) 61 (5.2) 39 (5.2) 0 (0.0) 0 (0.0) T
Miami-Dade County PS,FL s 5 (3.5 0 (0.4) 65 (7.1) 30 (6.0) 0 (0.0) 0 (0.0) §
Michigan Invitational Group, Ml r 8 (2.9) 0 (0.0) 61 (6.8) 29 (5.8) 2 (0.1) 0 (0.0) g
Montgomery County, MD X X X X X X X X X X X X °
Naperville Sch. Dist. #203, IL 0 (0.0) 0 (0.0) 100 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) E
Project SMART Consortium, OH 2 (0.1) 0 (0.0) 44 (3.4) 52 (3.4) 2 (0.6) 0 (0.0) i
Rochester City Sch. Dist., NY  r 0 (0.0) 0 (0.0) 51 (4.9 49 (4.9) 0 (0.0) 0 (0.0) %
SW Math/Sci. Collaborative, PA 1(1.2) 0 (0.3) 43 (6.4) 49 (7.5) 6 (5.1) 0 (0.0) 2
International Avg. 9 (0.4) 4(0.3) 22 (0.6) 44 (0.8) 6 (0.4) 15 (0.6)
(All Countries)
Background data provided by teachers. States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).
* Categories of topic coverage for scientific inquiry and the nature of science are based on combined () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
rﬁeﬁgﬂsgsztso questions about the individual science subtopics in the content area described in some totals may appear inconsistent.

A dash (-) indicates data are not available.

T For each topic in Exhibit 5.25, teachers were asked if the topic was taught before this year, taught

1-5 periods this year, taught more than 5 periods this year, or not yet taught. Topics taught during
this year are included in this category regardless if taught before this year.

An "r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available
for <50% of students.
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Teachers’ Confidence in Their Preparation to Teach Science Topics

8th Grade Science

Percentage of Students Whose Teachers

Report Feeling Very Well Prepared to Teach Topic!

Earth science -  Earth science -

earth’s features the solar
and physical system and
processes the universe

Countries
United States r 61 (3.0) r 56 (3.4)
Belgium (Flemish) r 64 (4.5) r 30 (4.9)
Canada r 41 (3.4) r 30 (3.6)
Chinese Taipei 17 (3.9) 16 (3.6)
Czech Republic 70 (3.4) 68 (3.6)
England - - --
Hong Kong, SAR 8 (2.7) 9 (2.6)
Italy 29 (3.6) 33 (3.8)
Japan 12 (2.8) 11 (2.8)
Korea, Rep. of 26 (3.7) 22 (3.3)
Netherlands r 54 (4.1) r 43 (4.5)
Russian Federation - - --
Singapore 13 3.3) 11 (3.2)
States
Connecticut s 70 (7.1) s 48 (9.7)
Idaho r 51 (5.8) r 49 (8.0)
lllinois 53 (6.2) 44 (6.9)
Indiana 61 (6.3) 61 (8.9)
Maryland r 61 (5.7) r 55 (5.8)
Massachusetts 64 (6.4) 54 (5.9)
Michigan r 58 (7.3) r 45 (6.8)
Missouri 71 (5.8) 64 (6.9)
North Carolina 60 (5.0) 47 (5.5)
Oregon 83 (4.6) 70 (5.2)
Pennsylvania 54 (5.3) 49 (5.3)
South Carolina 72 (6.3) 76 (5.5)
Texas r 85 (4.8) r 72 (5.2)
Districts and Consortia
Academy School Dist. #20, CO 56 (0.5) 66 (0.5)
Chicago Public Schools, IL 50 (8.8) 50 (12.8)
Delaware Science Coalition, DE r 63 (5.0) r 60 (4.9)
First in the World Consort., IL 45 (7.5) 27 (5.1)
Fremont/Lincoln/WestSide PS, NE 50(10.3) 63 (8.3)
Guilford County, NC 61 (7.2) 41 (5.2)
Jersey City Public Schools, NJ r 58 (2.9) r 49 (3.0)
Miami-Dade County PS, FL s 54(10.3) S 46 (8.9)
Michigan Invitational Group, Ml 77 (5.1) 61 (6.2)
Montgomery County, MD X X X X
Naperville Sch. Dist. #203, IL 41 (2.5) 24 (3.0)
Project SMART Consortium, OH 79 (3.7) 64 (4.5)
Rochester City Sch. Dist., NY r 25 (7.5) r 23 (5.7)
SW Math/Sci. Collaborative, PA 73 (6.6) 61 (8.9)
International Avg. 36 (0.6) 32 (0.6)

(All Countries)

Background data provided by teachers.
T Does not include students whose teachers report that they do not teach the topic.
2 Percentage of students averaged across topics.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

Reference
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Biology -
diversity,
structure, and
processes of

Biology -
structure and
function of

human systems plant and
animal life
r 65 (2.5) r 62 (3.0)
ro 79 9 65 (3.9
r 59 (3.4) r 60 (3.0)
10 (3.6) 12 (4.0
77 (3.1) 74 (3.8)
44 (4.2) 38 (4.5)
67 (3.6) 63 (3.7)
19 (3.5 16 (3.1)
42 (3.6) 34 (3.7)
r 59 (3.8) r 56 (3.9)
56 (4.6) 52 (4.6)
S 64 (7.5) S 55 (7.4)
r 59 (7.4) r 57 (7.3)
73 (5.9) 71 (6.1)
73 (6.1) 65 (7.4)
r 67 (5.1) r 67 (5.5)
68 (6.4) 65 (6.5)
r 72 (6.7) r 68 (6.1)
76 (4.8) 66 (6.3)
r 55 (6.2) 51 (5.6)
66 (7.1) 71 (7.0
52 (8.8) 52 (5.0)
65 (6.0) 61 (6.9)
r 70 (6.6) r 64 (6.6)
80 (0.3) 80 (0.3)
60 (9.8) r 58 (9.8)
r 53 (4.6) r 47 (6.8)
94 (4.3) 85 (7.2)
77 (3.1) 83 (4.0)
50 (5.3) 55 (5.8)
r 61 (3.1) r 64 (2.9)
S 68 (8.8) S 57 (8.3)
57 (1.7) 62 (7.0

X X X X
67 (3.9) 65 (2.8)
60 (4.1) 60 (2.7)
85 (4.4) 78 (4.8)
51 (6.7) 56 (6.0)
60 (0.6) 55 (0.6)

Chemistry —
classification
and structure

of matter

58 (3.4)
58 (5.7)
48 (3.7)
64 (4.3)
69 (3.7)
35 (4.8)
49 (3.6)
25 (3.5)
40 (4.0)
4 (42)

63 (3.5

75 (6.1)
51 (4.1)
58 (5.4)
70 (6.9)
67 (5.8)
69 (5.8)
63 (6.8)
50 (5.5)
55 (5.9)
52 (6.3)
52 (6.2)
49 (6.6)
48 (7.0)

68 (0.4)
49 (9.4)
57 (5.7)
81 (3.3)
55 (3.6)
61 (5.7)
43 (2.8)
62 (7.4)
65 (2.9)
X X

82 (1.7)
73 (4.5)
59 (5.7)
63 (8.3)

51 (0.7)

TIMSS 1999

| ( Benchmarking

Boston College

Chemistry —
chemical
reactivity and
transformation

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.

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

some totals may appear inconsistent.

A dash (-) indicates data are not available.

An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available

for <50% of students.



- TIMSS 1999
Exhibit R3.1 Teachers' Confidence in Their Preparation to Teach Science Topics | S C Benchmarking

(Continued) Boston College
8th Grade Science

Percentage of Students Whose Teachers
Report Feeling Very Well Prepared to Teach Topic!

Physics — types of
energy, sources

of energy. Physics - light i\?\ﬁr:er;?frr;asl m:tclilir::ltsif;cnd Average?
cgnversnon issues inquiry skills
etween
energy types
Countries
United States r 55 (4.2) r 40 (3.6) r 56 (3.8) 86 (2.2) 58 (1.5)
Belgium (Flemish) r 33 (4.1) r 63 (5.6) 28 (2.6) 30 (3.2) 47 (2.1)
Canada r 48 (3.8) S 34 (3.4) r 45 (3.7) 58 (3.0) 44 (1.7)
Chinese Taipei 70 (3.8) 58 (4.1) 20 (3.6) 21 (3.6) 42 (2.6)
Czech Republic 64 (3.2) r 60 (3.7) 66 (2.8) 12 (2.0) 64 (2.0)
England — — — - — - - — — —
Hong Kong, SAR 47 (4.7) 33 (4.5 30 (4.1) 36 (4.3) 34 (2.4)
Italy 40 (3.5) 31 (3.5 48 (4.3) 32 (3.8) 42 (2.1)
Japan 17 (2.9) 1 3.0 17 (3.4) 11 (3.0 17 (1.7)
Korea, Rep. of 35 (3.6) 17 (3.1) 22 (33) 21 (3.0) 31 (1.9)
Netherlands  r 54 (3.0) r 57 (3.5) 49 (3.6) 41 (4.5) 50 (1.7)
Russian Federation - - - - - - - - - -
Singapore 58 (4.0) 57 (3.9) 30 (4.0 35 (4.5) 46 (2.4)
States
Connecticut s 63 (7.6) s 50 (7.0) s 60 (8.2) 89 (4.0 64 (3.6)
ldaho r 60 (7.3) r M (8.7) r 44 (5.5) 66 (4.6) 53 (3.8)
Illinois 46 (7.0) 39 (7.3) 58 (6.5) 84 (2.6) 58 (2.6)
Indiana 58 (8.0) 52 (7.8) 50 (6.5) 90 (3.3) 65 (3.0)
Maryland r 53 (5.2) r 51 (5.9) r 60 (7.1) 87 (3.4) 62 (3.4)
Massachusetts 55 (6.8) 43 (5.8) 60 (4.7) 91 (2.5) 61 (2.1)
Michigan 62 (6.1) 50 (5.5) 47 (6.3) 74 (5.7) 58 (3.0)
Missouri 41 (5.9) 33 (6.1) 60 (7.3) 81 (5.6) 57 (2.6)
North Carolina 47 (7.9) 38 (6.0) 67 (6.5) 76 (5.6) 53 (4.0) Sﬁ
Oregon 51 (6.5) 35 (6.5) 65 (7.0) 85 (4.5) 62 (3.3) &
Pennsylvania 37 (5.2) 32 (5.2) 53 (5.8) 79 (6.8) 52 (3.4) %
South Carolina 36 (6.6) 36 (7.2) 61 (6.0) 86 (4.9) 57 (3.3) g
Texas r 47 (7.8) r 24 (4.8) r 60 (5.5) 88 (4.8) 60 (3.5) E
Districts and Consortia 1?
Academy School Dist. #20, CO 82 (0.4) 37 (0.4) 63 (0.5) 75 (0.3) 69 (0.1) B
Chicago Public Schools, IL 48 (12.8) 26 (8.0) 33 (10.8) 74 (11.6) 49 (6.3) §
Delaware Science Coalition, DE r 28 (5.2) r 26 (5.1) r 50 (8.6) 69 (5.5) 49 (2.9) b
First in the World Consort., IL 58 (8.8) 50 (6.7) 72 (5.7) 83 (7.5) 69 (3.7) g
Fremont/Lincoln/WestSide PS, NE 51 (6.4) 40 (9.3) 41 (6.3) 88 (2.6) 59 (2.5) g
Guilford County, NC 51 (5.8) 31 (4.4) 67 (4.9) 75 (5.1) 54 (3.3) fg
Jersey City Public Schools, NJ r 39 (2.8) r 32 (2.9) r 51 (2.6) 68 (2.5) 46 (2.6) =
Miami-Dade County PS, FL s 63 (8.4) S 52 (7.8) s 69 (8.7) 82 (5.8) 60 (4.4) -é
Michigan Invitational Group, MI 58 (4.1) 31 (3.9) 47 (6.5) 83 (4.8) 62 (3.4) g
Montgomery County, MD X X X X X X X X X X i
Naperville Sch. Dist. #203, IL 93 (1.6) 63 (4.2) 46 3.7) 98 (0.3) 64 (1.6) £
Project SMART Consortium, OH 72 (3.7) 60 (5.7) 50 (5.6) 84 (4.2) 67 (2.1) ;
Rochester City Sch. Dist., NY 62 (4.9) 32 (6.1) 56 (5.9) 78 (3.9) 57 (4.1) §
SW Math/Sci. Collaborative, PA 54 (7.5) 25 (7.2) 52 (5.9) 84 (5.6) 56 (3.4) §
International Avg. 50 (0.6) 45 (0.6) 39 (0.6) 34 (0.6) 46 (0.4)

(All Countries)

Teachers and Instruction
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Shortages of Teachers Qualified to Teach the Sciences Affecting Capacity to | S C géﬁ"cflfna1rgi?]g

Provide Instruction*
8th Grade Science

Percentage of Students Whose Schools Report That Shortages
Affect Instructional Capacity Some or A Lot

Boston College

Participants with General/ Countries with Separate Science Subjects
Integrated Science i i i i
Earth Science Biology Physics Chemistry
Countries Belgium (Flemish) 4 (1.5) 7 (3.3 4 (1.6) ==
United States r 16 (2.5 Czech Republic (3.8) 9 (3.1) 9 (2.7 6 (2.6)
Canada 19 (2.1) Netherlands r 5(1.6) r 12 (5.8 r 24 (6.5 r 22 (6.6
Chinese Taipei * 21 (3.4) Russian Federation (3.5) 40 (3.6) 39 (3.7) 40 (4.0)
England r 5 (2.1)
Hong Kong, SAR 13 Q2.7) International Avg.
(All Separate 25 (0.9) 26 (0.9) 28 (0.9) 27 (1.0)
Italy 26 (3.6) Science Countries)
Japan 733)
Korea, Rep. of 32 (3.9
Singapore 17 (3.2)
States
Connecticut s 10 (5.0)
Idaho r 423)
lllinois 9 (3.8)
Indiana 0 (6.7)
Maryland r 23 (5.8)
Massachusetts s 5 (4.1)
Michigan 10 (4.6)
Missouri 5 (5.8) o
North Carolina r 24 (6.8) 3
Oregon 8 (4.2) §
Pennsylvania 5 (2.9) ~
South Carolina 2 (6.7) g
Texas r 27 (9.3) E
Districts and Consortia E
Academy School Dist. #20, CO 0 (0.0) §
Chicago Public Schools, IL s 26 (102) 3
Delaware Science Coalition, DE r 20 (2.3) -,%
First in the World Consort., IL r 0 (0.0) LE
Fremont/Lincoln/WestSide PS, NE r 0 (0.0) é
Guilford County, NC ro3200 E
Jersey City Public Schools, NJ 9 (1.8) =
Miami-Dade County PS, FL X X %
Michigan Invitational Group, MI 40 (1.6) 2
Montgomery County, MD s 19 (10.8) “_g
Naperville Sch. Dist. #203, IL 000 £
Project SMART Consortium, OH 19 (0.8) E
Rochester City Sch. Dist, NY 19 (1.3) g
SW Math/Sci. Collaborative, PA 4 (3.1) Q
(Al General Scence Countrieg) | 35 07
Background data provided by schools. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,
* Countries are classified as having either general/integrated science or separate subject area classes some totals may appear inconsistent.
at grade 8. A dash (-) indicates data are not available.
@ Chinese Taipei: Data pertain to teachers of grade 8 physics/chemistry course. An “r" indicates school response data available for 70-84% of students. An “s" indicates school

response data available for 50-60% of students. An “x" indicates school response data available for

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). <50% of students

Teachers and Instruction
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Percentage of Students Whose Science Teachers Agree or Strongly Agree with

Statements About the Nature of Science and Science Teaching

Jersey City Public Schools, NJ
Chinese Taipei
Hong Kong, SAR
Fremont/Lincoln/WestSide PS, NE
Miami-Dade County PS, FL
Indiana
Project SMART Consortium, OH
SW Math/Sci. Collaborative, PA
Missouri
Michigan
South Carolina
United States
Maryland
Oregon
Guilford County, NC
North Carolina
Texas
Connecticut
Idaho
Illinois
Singapore
Academy School Dist. #20, CO
First in the World Consort., IL
England
Naperville Sch. Dist. #203, IL
Rochester City Sch. Dist., NY
Chicago Public Schools, IL
Michigan Invitational Group, Ml
Massachusetts
Pennsylvania
Canada
Delaware Science Coalition, DE
Belgium (Flemish)
Korea, Rep. of
Japan
Italy
Netherlands
Czech Republic
Russian Federation
Montgomery County, MD

Background data provided by teachers.

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

Reference

Science is Primarily a
Formal Way of Representing
the Real World

=

8th Grade Science

Academy School Dist. #20, CO
Chinese Taipei
Jersey City Public Schools, NJ
Naperville Sch. Dist. #203, IL
Miami-Dade County PS, FL
Hong Kong, SAR
First in the World Consort., IL
Idaho
Michigan Invitational Group, Ml
SW Math/Sci. Collaborative, PA
Massachusetts
Michigan
South Carolina
Maryland
Singapore
Indiana
United States
Rochester City Sch. Dist., NY
Oregon
Missouri
Russian Federation
North Carolina
Illinois
Korea, Rep. of
Delaware Science Coalition, DE
Japan
Canada
Texas
Project SMART Consortium, OH
Connecticut
England
Guilford County, NC
Pennsylvania
Chicago Public Schools, IL
Italy
Czech Republic
Fremont/Lincoln/WestSide PS, NE
Belgium (Flemish)
Netherlands
Montgomery County, MD

100

Science is Primarily a
Practical and Structured
Guide for Addressing
Real Situations

© 0 0 606 6 6 06

o 0 4
% o
o o
OOOOOOOQQOOOOOOOOO
O O 0 6 o

20 40 60 80

An “r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available

for <50% of students.

100

TIMSS 1999

| ( Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.



Exhibit R3.3 | Percentage of Students Whose Science Teachers Agree or Strongly Agree with Statements About the | S E‘Lmzrsn;r%%g
(Continued) | Nature of Science and Science Teaching Boston College
Geriie Surlens Meve 8 It is_ Important for Teac_he_rs
Natural Talent for Science to Give Students Prescriptive
and Others Do Not and_SequgntlaI D|rect_|ons for
Doing Science Experiments
Chinese Taipei o Belgium (Flemish) o
Russian Federation o Hong Kong, SAR o
Korea, Rep. of o Jersey City Public Schools, NJ o
Czech Republic o Italy o
Belgium (Flemish) o Netherlands o
Hong Kong, SAR o Singapore o
England o Chinese Taipei o
Academy School Dist. #20, CO ) North Carolina o
Singapore ] Pennsylvania o
First in the World Consort., IL o Canada o
Delaware Science Coalition, DE o Miami-Dade County PS, FL o)
South Carolina o Delaware Science Coalition, DE o
North Carolina ) Project SMART Consortium, OH o
Illinois o Missouri o
Miami-Dade County PS, FL o Czech Republic o
Indiana o Maryland o
Project SMART Consortium, OH o Oregon ]
Netherlands Russian Federation o
Guilford County, NC =~ -----ooeoomemeeeceee o United States o
VS S O e e — o South Carolina o
Connecticut Idaho o §
Pennsylvania Rochester City Sch. Dist., NY o é
Texas - o Michigan Invitational Group, Ml o 9
United States r o Japan o g
Rochester City Sch. Dist., NY SW Math/Sci. Collaborative, PA o E
Fremont/Lincoln/WestSide PS, NE Connecticut o ?
GEBE [ |- o Michigan o E»
Jersey City Public Schools, NJ 1 ---ooooee o Guilford County, NC o E
Oregon Texas o 2
Massachusetts Academy School Dist. #20, CO o 5
Chicago Public Schools, IL 1 - o Indiana ) ;g;
Japan e o Fremont/Lincoln/WestSide PS, NE o =
SW Math/Sci. Collaborative, PA First in the World Consort., IL o TEU
Idaho Illinois é
Michigan Massachusetts <
Michigan Invitational Group, MI .. o Chicago Public Schools, IL E
Naperville Sch. Dist. #203, IL - o England ;
Maryland Naperville Sch. Dist. #203, IL ;
Italy Korea, Rep. of §
Montgomery County, MD Montgomery County, MD §
zb 4‘0 6‘0 8‘0 25 4‘0 6b 8‘0 1(;0

Teachers and Instruction



Percentage of Students Whose Science Teachers Think Particular Abilities Are Very | S C Bemchmarking

Important for Students’ Success in Science in School Boston College

8th Grade Science

Exhibit R3.4

Think in a Sequential and Be Able to Think Creatively
Procedural Manner
Jersey City Public Schools, NJ  r o Jersey City Public Schools, NJ  r o
Japan o First in the World Consort., IL o
Delaware Science Coalition, DE o Chinese Taipei o
Massachusetts o Academy School Dist. #20, CO °
Miami-Dade County PS,FL s o North Carolina o
Singapore o Delaware Science Coalition, DE o
Russian Federation o Idaho r o
Naperville Sch. Dist. #203, IL o Texas r o
Academy School Dist. #20, CO o Korea, Rep. of o
Netherlands o SW Math/Sci. Collaborative, PA o
Maryland ¢ o Connecticut s o
Guilford County, NC o Czech Republic o
Pennsylvania 0o Japan L]
Connecticut ¢ o Guilford County, NC ]
Fremont/Lincoln/WestSide PS, NE o Massachusetts o
Hong Kong, SAR o South Carolina o
United Stat r o Miami-Dade County PS, FL s ]
North Carolina o Missouri o
South Carolina o Hong Kong, SAR o
SW Math/Sci. Collaborative, PA o United States o
Belgium (Flemish) o Maryland  r o §
Texas ) Naperville Sch. Dist. #203, IL ) b
Czech Republic o Canada r ] g
Idaho o Russian Federation o g
Oregon o Oregon o E
Indiana o Michigan Invitational Group, MI o g
First in the World Consort., IL o Chicago Public Schools, IL o @
Michigan  r ) Rochester City Sch. Dist., NY ) g
England s ) Project SMART Consortium, OH o g
Missouri o lllinois o 5
Chinese Taipei o Michigan r o g
Rochester City Sch. Dist., NY ) Indiana o =
Canada r o Rennsy Vani i e S | o Em
Project SMART Consortium, OH o ShEEpEE |y o ,§
1o R e S o Fremont/Lincoln/WestSide PS, NE =~ oo o g
Italy Italy ;;
Michigan Invitational Group, MI Netherlands £
Chicago Public Schools, IL England s g
Korea, Rep. of ~ —-eoeommmmoe e o Belgium (Flemish) oo o g)
Montgomery County, MD  x Montgomery County, MD  x §
0 20 4 e 8 100 0O 2 4 e 8 100
Background data provided by teachers. An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher
States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). ;Z?’f;éi/adg;asi\feifge for 50-69% of students. An *x" indicates teacher response data available

Reference 9




Exhibit R3.4
(Continued)

Percentage of Students Whose Science Teachers Think Particular Abilities Are Very Important for
Students’ Success in Science in School

ISC

Academy School Dist. #20, CO
Michigan Invitational Group, MI
Texas
Chicago Public Schools, IL
Naperville Sch. Dist. #203, IL
North Carolina
South Carolina
First in the World Consort., IL
Pennsylvania
Jersey City Public Schools, NJ
Guilford County, NC
Maryland
Michigan
United States
Canada
Massachusetts
Project SMART Consortium, OH
Illinois
SW Math/Sci. Collaborative, PA
Indiana
Connecticut
Rochester City Sch. Dist., NY
Chinese Taipei
Delaware Science Coalition, DE
Miami-Dade County PS, FL
Fremont/Lincoln/WestSide PS, NE
Missouri
Russian Federation
Idaho
Oregon
Italy
Hong Kong, SAR
Singapore
Japan
Korea, Rep. of
Netherlands
Czech Republic
England
Belgium (Flemish)
Montgomery County, MD

—

—

Understand How Science
Is Used in the Real World

o
o
o
o
o
o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0
,,,,,,,,,,,,,,,,,,,,,,,,,, o
,,,,,,,,,,,,,,,,,,,,,,,, Py
T 1
0 20 40 60 80

100

Academy School Dist. #20, CO
Fremont/Lincoln/WestSide PS, NE
Michigan Invitational Group, MI
Naperville Sch. Dist. #203, IL
Jersey City Public Schools, NJ
Texas
Maryland
Illinois
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA
Connecticut
Chicago Public Schools, IL
Massachusetts
Guilford County, NC
Miami-Dade County PS, FL
Russian Federation
North Carolina
First in the World Consort., IL
Project SMART Consortium, OH
United States
Indiana
Michigan
Delaware Science Coalition, DE
South Carolina
Pennsylvania
Canada
Singapore
Missouri
Oregon
Idaho
England
Italy
Hong Kong, SAR
Netherlands
Japan
Chinese Taipei
Czech Republic
Belgium (Flemish)
Korea, Rep. of
Montgomery County, MD

Teachers and Instruction

8th Grade Science

Be Able to Provide Reasons
to Support Their Conclusions

TIMSS 1999

Benchmarking

Boston College

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1998-1999.
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How Teachers Spend Their Formally Scheduled School Time

TIMSS 1999

| ( Benchmarking

Boston College

Countries

United States

Belgium (Flemish)

Canada

Chinese Taipei

Czech Republic

England

Hong Kong, SAR

Italy

Japan

Korea, Rep. of

Netherlands

Russian Federation

Singapore
States

'S

w

Connecticut
Idaho
lllinois
Indiana
Maryland
Massachusetts
Michigan
Missouri
North Carolina
Oregon
Pennsylvania
South Carolina
Texas
Districts and Consortia

Academy School Dist. #20, CO
Chicago Public Schools, IL
Delaware Science Coalition, DE
First in the World Consort., IL
Fremont/Lincoln/WestSide PS, NE
Guilford County, NC

Jersey City Public Schools, NJ
Miami-Dade County PS, FL
Michigan Invitational Group, MI
Montgomery County, MD
Naperville Sch. Dist. #203, IL
Project SMART Consortium, OH
Rochester City Sch. Dist., NY
SW Math/Sci. Collaborative, PA

International Avg.
(All Countries)

Background data provided by teachers.
1
science, biology, chemistry, and physics.

[FWREN)

contact time, and other activities.

~

administrative duties, and other activities.

328 Reference

Includes individual curriculum planning and cooperative curriculum planning.

Teaching Science,
Mathematics, and
Other Subjects

74 (1.0)
86 (1.1)
79 (1.0)
59 (2.3)
68 (1.6)
89 (1.0)
X X

87 (1.1)
65 (1.9)
48 (1.3)
87 (0.7)

75 (0.9)

68 (2.5
77 (1.9)
72 (2.0)
3.0
2.0)
1.3)
2.5)
2.2)
2.4)
1.9)
1.8)
64 (2.3)
70 (2.5)

71 (
70 (
73 (
73 (
74 (
63
78 (
73 (

64 (0.1)
79 (2.6)
71 (1.9
73 (0.9)
70 (1.0)
55 (1.9)
77 (1.0)
72 (5.7)
78 (0.8)
X X

61 (0.8)
71 (1.3)
66 (1.0)
72 (2.3)

71 (0.2)

Reflects total hours reported teaching general/integrated science, physical science, earth science, life

Includes student supervision (other than teaching), student counseling/appraisal, other non-student

Netherlands: Data in other activities category reflects the total reported for curriculum planning,

Teaching Curriculum
Science’ Planning?
62 (1.7) r 13 (0.7)
64 (2.2) 3 (0.4)
41 (1.6) 8 (0.5)
58 (2.4) 10 (1.0)
41 (1.2) 13 (1.1)
84 (1.1) s 1 (0.4)
X X X X
31 (0.7) 7 (0.8)
58 (2.0) 9 (1.0)
47 (1.3) 15 (0.6)
75 (2.1) - -
65 (1.2) - -
61 (3.0) s 15 (2.4)
67 (2.8) r 15 (1.6)
57 (2.1) 13 (1.2)
59 (4.4) r 15 (1.2)
66 (2.2) r 19 (1.3)
66 (2.0) 15 (1.5)
54 (2.4) r 16 (2.1)
65 (2.5) 13 (1.6)
50 (3.2) 20 (1.6)
63 (2.6) 13 (1.3)
63 (5.2) 8 (0.9)
55 (3.0) 20 (1.6)
63 (3.1) r 15 (1.7)
51 (0.1) 25 (0.1)
52 (5.3) r 9 (1.6)
55 (1.9) r 17 (1.2)
65 (2.5) 18 (1.0)
67 (1.0) 22 (1.9
47 (1.9) 25 (1.6)
66 (2.2) r 15 (0.8)
59 (5.6) s 11 (2.1)
62 (0.9) 10 (0.5)
X X X X
52 (0.9) 20 (0.8)
68 (1.3) 17 (0.6)
59 (2.5) r 20 (0.9
64 (2.8) 9 (1.1)
58 (0.3) 10 (0.1)

8th Grade Science

Percentage of Formally Scheduled School Time Averaged Across Students

Administrative
Duties

r 2 (03)

1(0.3)

1(0.3)

5 (1.0)

3(0.3)

S 3(0.6)
X X

0 (0.1)

4(0.4)

13 (0.6)

S 3 (0.9
r 2 (0.9)
2 (1.3)
r 1 (0.4)
r 2 (0.5)
2 (0.5)
r 2 (0.7)
1 (0.5)
2 (0.6)
1(0.4)
2 (0.5)
1(0.3)
r 2 (0.6)

0 (0.0)
2(0.8)
r 0(0.3)
0(0.2)
r 0 (0.0)
r 5(1.1)
S 1(0.0)
S 2(1.2)
0(0.2)
X X
2(0.2)
1(0.1)
r 5 (0.6)
2 (0.4)

4(0.1)

Other Activities?
r 12 (0.9)
10 (0.7)
12 (0.7)
26 (1.7)
16 (0.6)
s 8 (0.8)
X X
6 (0.6)
2 (13)
24 (1.0)
r 13 (0.7)
22 (0.8)
s 14 (1.7)
r 8 (1.3)
13 (1.8)
r 13 32)
r 9 (1.2)
10 (1.1)
r 9 (1.4)
12 (1.4) _
15 (1.9) g
8 (1.1) 2
17 (1.7) f
15 (1.7) g
r 14 (1.8) =
]
1men g
1 (24) 2
r 12 (1.8) 2
10 (0.9) 8
8 (2.0) §
15 (1.4) i
r 7 (0.4) Eg
s 15 (35) 2
12 (0.9) é
X X .E
17 (0.4) =
103 3
r10 (1) g
1720 o
17 (02)

5 Russian Federation: Formally scheduled school time is for instruction only; teachers are not formally

scheduled for other activities.

States in italics did not fully satisfy guidelines for sample participation rates (see Appendix A for details).

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

some totals may appear inconsistent.

A dash (=) indicates data are not available.

An “r" indicates teacher response data available for 70-84% of students. An “s" indicates teacher
response data available for 50-69% of students. An “x" indicates teacher response data available

for <50% of students.
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Korea, Rep. of o 225 (0.7)
Japan 0 223 (0.6)
Chinese Taipei o 221 (0.4)
Italy ) 210 (0.0)
Czech Republic ) 197 (0.8)
Russian Federation o 195 (1.2)
Netherlands ~ r o 191 (2.0)
England  r o 190 (0.3)
Canada o 188 (0.3)
First in the World Consort., IL S ) 185 (0.3)
Montgomery County, MD s o 184 (0.6)
Michigan Invitational Group, Ml o 183 (0.1)
Rochester City Sch. Dist., NY  r o 182 (0.1)
Michigan 0 182 (0.3)
Connecticut s o 181 (0.3)
Pennsylvania o 181 (0.4)
Maryland r o 181 (0.6)
Indiana o 181 (0.2)
SW Math/Sci. Collaborative, PA o 181 (0.5)
South Carolina o 181 (0.4)
Chicago Public Schools, IL o 180 (1.1) §
Jersey City Public Schools, NJ ) 180 (0.0) é
Massachusetts s ) 180 (0.2) 2
Project SMART Consortium, OH o 180 (0.1) g
Texas S 1) 180 (0.9) E
Singapore o) 180 (0.0) g
Guilford County, NC o 180 (0.0) Q
North Carolina  r o 180 0.0) 2
United States r o 180 (0.4) §
Delaware Science Coalition, DE 1 o 179 (0.0) 5
Idaho o 17905
Fremont/Lincoln/WestSide PS, NE  r ) 179 (0.1) =
Hlinois o 179 04) =
Naperville Sch. Dist. #203, IL o 178 (0.1) ,%
Oregon o 177 (3.2) E
Missouri  r o 176 (0.4) i
Hong Kong, SAR 1 o 176 (2.7) E
Belgium (Flemish) 0 175 (0.0) &
Academy School Dist. #20, CO o 172 (0.0) Q
Miami-Dade County PS, FL X X 3
T T T T 1
100 150 200 250 300
et |15 02
Background data provided by schools. () Standard errors appear in parentheses. Because results are rounded to the nearest whole number,

some totals may appear inconsistent.
1 Days reported averaged across students. y app
States in italics did not fully satisfy quidelines | ficipati tes (see Appendix A for details) An "r" indicates school response data available for 70-84% of students. An “s” indicates school

ates In ftafics did not fully satisly guidetines for sample participation rates {see Appendix A for Getalis). response data available for 50-69% of students. An “x" indicates school response data available for

<50% of students.

Teachers and Instruction
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Percentage of Students Whose Teachers Report Most or Every Lesson

Represent and Work on Lz
. P Problems for Explanations s E.vent§
2l Analyze Which There Is About What or Objects in
Reasoning Relationships ! Order and Give a

No Immediately ~ Was Observed

Behind an Idea SHTr 1L Obvious Method and Why it

Charts, or Graphs

Reason for the
Organization

of Solution Happened
Countries
United States r 80 (3.2) r 40 (3.1) r 18 (2.3) r 59 (3.3) r 40 (3.3)
Belgium (Flemish) 53 (3.4) 37 (2.6) r 6 (1.5) 12 (2.0) 9 (1.7)
Canada r 85 (2.5) r 35 (3.3) r 17 (3.1) r 78 (2.4) r 36 (3.7)
Chinese Taipei 42 (3.6) 35 (3.7) 14 (2.9) 57 (4.4) 34 (3.7)
Czech Republic 89 (2.0) 17 (1.9 10 (1.9 32 (2.9) 32 (2.8)
England s 64 (4.8) s 24 (3.7) S 3(1.2) s 67 (4.6) s 21 (3.7)
Hong Kong, SAR 50 (4.6) 22 (4.0) 10 (2.6) 34 (4.2) 23 (3.5)
Italy 88 (2.4) 44 (3.6) 25 (3.4) 46 (4.1) 43 (4.1)
Japan 69 (4.1) 60 (4.0) 32 (4.0) 57 (4.0) 48 (4.2)
Korea, Rep. of 58 (4.0) 47 (4.0) 16 (2.9 50 (3.6) 17 (3.0
Netherlands 57 3.7) 15 (2.5) 18 (2.8) 34 (4.7) 20 (2.5)
Russian Federation 55 (2.2) 35 (1.8) 10 (1.6) 36 (1.9) 71 (2.2)
Singapore 63 (4.3) 13 (2.8) 8 (1.9) 44 (4.7) 30 (4.1)
States
Connecticut S 82 (5.0) S 41 (8.8) S 24 (6.4) S 69 (6.6) s 34 (7.3)
Idaho r 73 (5.0) r 36 (6.0) r 12 (4.8) r 47 (7.3) r 25 (5.6)
lllinois 76 (4.6) 37 (6.7) 21 (6.0) 51 (6.8) 31 (6.8)
Indiana 86 (3.3) 30 (5.6) 36 (6.0) 69 (6.7) 37 (1.7)
Maryland r 85 (3.9) s 60 (5.5) S 29 (5.3) s 79 (5.3) s 40 (5.5)
Massachusetts 84 (4.2) 49 (6.3) 24 (4.7) r 68 (4.9) r 36 (5.3)
Michigan r 81 (5.4) r 46 (6.5) r 18 (4.8) r 63 (6.2) r 36 (6.1)
Missouri r 81 (4.7) r 43 (5.8) r 24 (5.6) r 54 (6.5) r 39 (4.8) )
North Carolina 81 (5.9) 38 (7.0) 24 (5.2) 64 (4.9) 45 (4.7) §
Oregon 76 (6.1) 45 (6.5) 21 (6.0) 56 (6.6) 35 (5.3) é
Pennsylvania 77 (6.4) 38 (8.5) 9 (2.5) 51 (8.5) 33 (8.1) 9
South Carolina 81 (5.6) 65 (4.3) 21 (4.5) 51 (6.6) 36 (5.6) g
Texas r 81 (4.8) r 64 (5.3) r 27 (6.7) r 69 (5.3) r 59 (6.9) L;/
Districts and Consortia §
Academy School Dist. #20, CO 92 (0.1) 56 (0.4) 26 (0.3) 92 (0.1) 36 (0.3) ¢
Chicago Public Schools, IL r 81 (8.5) r 30 (10.7) r 6 (3.6) r 62 (10.5) r 35 (11.7) §
Delaware Science Coalition, DE r 86 (6.1) r 24 (3.4) r 18 (5.2) r 49 (8.5) r 33 (6.8) 'f%
First in the World Consort., IL 82 (2.5) 33 (3.3) 36 (6.3) 69 (3.8) 35 (6.0) %
Fremont/Lincoln/WestSide PS, NE 71 (7.6) 56 (3.7) 15 (6.9) 62 (7.0) 19 (8.5 £
Guilford County, NC 91 (2.6) 62 (4.3) 47 (5.9) 61 (5.2) 35 (5.0) fgg
Jersey City Public Schools, NJ r 79 (2.0) r 57 (4.3) r 24 (6.7) r 71 (6.3) r 40 (4.9) T
Miami-Dade County PS, FL s 82 (8.5) s 40 (9.2) S 13 (4.6) s 79 (5.9) s 48 (8.4) %
Michigan Invitational Group, MI 67 (1.9) 33 (4.5) 7 (0.7) 55 (6.1) 29 (5.5) é
Montgomery County, MD X X X X X X X X X X -
Naperville Sch. Dist. #203, IL 100 (0.0) 79 (1.0) 29 (1.9) 98 (0.6) 44 (4.2) i
Project SMART Consortium, OH r 70 (3.5) r 46 (4.0) r 18 (3.5) r 50 (3.1) r 28 (4.2) f
Rochester City Sch. Dist., NY r 94 (3.7) r 26 (5.5) r 10 (3.7) r 69 (4.8) r 16 (3.8) %
SW Math/Sci. Collaborative, PA 85 (5.2) 27 (5.0) 23 (7.3) 48 (8.0) 28 (5.5 2
International Avg. 68 (0.6) 35 (0.5) 15 (0.4) 52 (0.6) 42 (06)
(All Countries)
Background data provided by teachers. An "r" indicates teacher response data available for 70-84% of students. An “s” indicates teacher

response data available for 50-69% of students. An “x” indicates teacher response data available

States in jtalics did not fully satisfy guidelines for sample participation rates (see Appendix A for details). for <50% of students

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