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History

timss 1999 represents the continuation of a long series of studies con-
ducted by the International Association for the Evaluation of
Educational Achievement (iea). Since its inception in 1959, the iea
has conducted more than 15 studies of cross-national achievement in
the curricular areas of mathematics, science, language, civics, and read-
ing. iea conducted its First International Science Study (fiss) in 1970-
71, and the Second International Science Study (siss) in 19831983enth and eighth grades, and the final year of secondary school. 

In 1999, timss again assessed eighth-grade students in both mathemat-
ics and science to measure trends in student achievement since 1995.
timss 1999 1999 (see
Exhibit A.1). Twelve additional countries participated in 1999, for a
total of 38 countries. Of those taking part in 1999, 19 had also partici-
pated in 1995 at the fourth grade.

2 Since fourth-grade students in 1995
were in eighth grade in 1999, these countries can compare the eighth-
grade performance of this cohort of students with their performance at
the fourth grade, as well as with the eighth-grade performance of stu-
dents in other countries.

1 Results for 41 countries are reported in the 1995 international reports. Italy also completed the 1995 testing, but too late to be includ-
ed in the international reports. It is counted as a 1995 country in this report and included in all trend exhibits in the 1999 international
reports. Unweighted data for the Philippines were reported in an appendix to the international reports in 1995. These data were not
included in trend exhibits in the 1999 international reports.
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TIMSS 1999 TIMSS 1995
(Grade 8)

TIMSS 1995
(Grade 4)

Australia



Developing the TIMSS 1999 Science Test

The timss curriculum framework underlying the science tests was devel-
oped for timss in 1995 by groups of science educators with input from
the timss National Research Coordinators (nrc





Perspectives

Attitudes

Careers

Participation

Increasing Interest

Safety

Habits of Mind

Performance
Expectations

Understanding

Theorizing, Analyzing,
and Solving Problems

Using Tools, Routine
Procedures and Science
Processes

Investigating the Natural
World

Communicating

Content

Earth Sciences

Life Sciences

Physical Sciences

Science, Technology, and
Mathematics



1 Free response items include both short-answer and extended-response types.

2 In scoring the tests, correct answers to most items were worth one point. However, responses to
some free-response items were evaluated for partial credit with a fully correct answer awarded up to
two points. Thus, the number of score points exceeds the number of items in the test.
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Exhibit A.3 Distribution of Science Items by Content Reporting Category and
Performance Category
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A.5

In a few situations where it was not possible to test the entire interna-
tionally desired population (all students in the upper of the two adja-
cent grades with the greatest proportion of 13-year-olds), countries
were permitted to define a national desired population that excluded
part of the internationally desired population. Exhibit A.5 shows any











Before
Replacement

After
Replacement

Before
Replacement

After
Replacement

Australia

Belgium (Flemish)

Bulgaria

Canada

Chile

Chinese Taipei

Cyprus

Czech Republic

England

Finland

Hong Kong, SAR

Hungary

Indonesia

Iran, Islamic Rep. of

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

United States

School Participation Overall ParticipationStudent
Participation

83%

72%

97%

92%

98%

100%

100%

94%

49%

97%

75%

98%

84%

96%

98%

94%

93%

99%

100%

96%

100%

99%

99%

96%

99%

62%

93%

98%

98%

98%

100%

95%

98%

85%

93%

84%

99%

83%
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Data Collection

Each participating country was responsible for carrying out all aspects
of the data collection, using standardized procedures developed for the
study. Training manuals were created for school coordinators and test
administrators that explained procedures for receipt and distribution
of materials as well as for the activities related to the testing sessions.
These manuals covered procedures for test security, standardized
scripts to regulate directions and timing, rules for answering students’
questions, and steps to ensure that identification on the test booklets
and questionnaires corresponded to the information on the forms used
to track students.

Each country was responsible for conducting quality control proce-
dures and describing this effort in the nrc





A dash (–) indicates data are not available.

Average of
Exact Percent
Agreement

Across Items

Average of
 Exact Percent

Agreement
Across Items

Min Max Min Max







IRT Scaling and Data Analysis

The general approach to reporting the timss achievement data was based
primarily on item response theory (irt) scaling methods.11 The science
results were summarized using a family of 2-parameter and 3-parameter
irt models for dichotomously-scored items (right or wrong), and general-
ized partial credit models for items with 0, 1, or 2 available score points.
The irt scaling method produces a score by averaging the responses of
each student to the items that he or she took in a way that takes into
account the difficulty and discriminating power of each item. The
methodology used in timss includes refinements that enable reliable
scores to be produced even though individual students responded to rela-
tively small subsets of the total science item pool. Achievement scales were
produced for each of the six science content areas (earth science, life sci-
ence, physics, chemistry, environmental and resource issues, and scientific
inquiry and the nature of science) as well as for science overall. 

The irt methodology was preferred for developing comparable estimates
of performance for all students, since students answered different test
items depending upon which of the eight test booklets they received. The
irt analysis provides a common scale on which performance can be com-
pared across countries. In addition to providing a basis for estimating
mean achievement, scale scores permit estimates of how students within
countries vary and provide information on percentiles of performance. To
provide a reliable measure of student achievement in both 1999 and
1995, the overall science scale was calibrated using students from the
countries that participated in both years. When all countries participating
in 1995 at the eighth grade are treated equally, the timss scale average
over those countries is 500 and the standard deviation is 100. Since the
countries varied in size, each country was weighted to contribute equally
to the mean and standard deviation of the scale. The average and stan-
dard deviation of the scale scores are arbitrary and do not affect scale
interpretation. When the metric of the scale had been established, stu-
dents from the countries that tested in 1999 but not 1995 were assigned
scores on the basis of the new scale. 

irt scales were also created for each of the six science content areas for
the 1999 data. However, insufficient items were used both in 1995 and in
1999 to establish reliable irt content area scales for trend purposes. The
trend exhibits presented in Chapter 3 were based on the average per-
centage of students responding correctly to the common items in each
content area. 

11 For a detailed description of the TIMSS scaling, see Yamamoto, K., and Kulick, E. (2000), “Scaling Methods and Procedures for the
TIMSS Mathematics and Science Scales” in M.O. Martin, K.D. Gregory and S.E. Stemler (eds.), TIMSS 1999 Technical Report, Chestnut
Hill, MA: Boston College.
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To allow more accurate estimation of summary statistics for student
subpopulations, the 



multiple comparison charts (Exhibit 1.2 and those in Appendix B), the
Bonferroni procedure adjusts for the number of countries in the chart,
minus one. In exhibits where a country statistic is compared to the inter-
national average, the adjustment is for the number of countries.13

Setting International Benchmarks of Student Achievement

International benchmarks of student achievement were computed at each
grade level for both mathematics and science. The benchmarks are points
in the weighted international distribution of achievement scores that sepa-
rate the 10 percent of students located on top of the distribution, the top
25 percent of students, the top 50 percent, and the bottom 25 percent.
The percentage of students in each country meeting or exceeding the
international benchmarks is reported. The benchmarks correspond to the
90th, 75th, 50th, and 25th percentiles of the international distribution of
achievement. When computing these percentiles, each country con-
tributed as many students to the distribution as there were students in the
target population in the country. That is, each country’s contribution to
setting the international benchmarks was proportional to the estimated
population enrolled at the eighth grade. 

In order to interpret the timss scale scores and analyze achievement at
the international benchmarks, timss conducted a scale anchoring analysis
to describe achievement of students at those four points on the scale.
Scale anchoring is a way of describing students’ performance at different
points on a scale in terms of what they know and can do. It involves a sta-
tistical 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 items and generalize to students’
knowledge and understandings.
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Science Curriculum Questionnaire

In an effort to collect information about the content of the intended
curriculum in science, timss asked National Research Coordinators to
complete a questionnaire about the structure, organization, and con-
tent coverage of their national curricula. nrcs reviewed 42 science top-
ics and reported the percentage of their eighth-grade students for
which each topic was intended in their curriculum. Although most
topic descriptions were used without modification, there were occasions
when nrcs found it necessary to expand on or qualify the topic descrip-
tion to describe their situation accurately. These country-specific adap-
tations to the science curriculum questionnaire are presented in
Exhibit A.11.

A.11



Topic Response Comments

Australia Earth Science: Earth processes and history (weather
and climate, physical cycles, plate tectonics, fossils).

All or almost all of the
students (at least 90%)

In some states, physical cycles, plate tectonics, & fossils
not included in curriculum through grade 8.

Australia2 Biology: Interactions of living things (biomes and
ecosystems, interdependence)

All or almost all of the
students (at least 90%)

For one state, biomes not included in curriculum through
grade 8.

Australia3 Chemistry: Structure of matter (atoms, ions,
molecules, crystals)

All or almost all of the
students (at least 90%)

Taught at a rudimentary level.

Australia4 Chemistry: Acids, bases, and salts All or almost all of the
students (at least 90%)

Taught at a rudimentary level.

Australia5 Physics: Wave phenomena, sound, and vibration All or almost all of the
students (at least 90%)

Taught at a basic level.

Australia6 Physics: Forces and motion (types of forces,
balanced/unbalanced forces, fluid behavior, speed,
acceleration)

All or almost all of the
students (at least 90%)

Acceleration not included in curriculum through grade 8.

Belgium Biology: Reproduction, genetics, evolution, and
speciation

All or almost all of the
students (at least 90%)

Genetics, evolution, and speciation not included in
curriculum through grade 8.

Belgium2 Chemistry Topics Not included in curriculum
through grade 8

Chemistry is not yet taught as a formal course at grade 8,
except in Steiner schools.

Belgium3 Physics: Physical properties and physical changes of
matter (weight, mass, states of matter, boiling, freezing)

All or almost all of the
students (at least 90%)

Physics taught as a separate subject in only one
education network.

Belgium4 Physics: Energy types, sources, and conversions
(chemical, kinetic, electric, light energy; work and efficiency)

All or almost all of the
students (at least 90%)

Work not included in curriculum through grade 8.

Belgium5 Physics: Light (reflection, refraction, light and color) All or almost all of the
students (at least 90%)

Physics taught as a separate subject in only one
education network.

Chile Earth Science: Earth's physical features (layers,
landforms, bodies of water, rocks, soil)

All or almost all of the
students (at least 90%)

Rocks & soil not included in curriculum through grade 8.

Chile2 Earth Science: Earth processes and history (weather
and climate, physical cycles, plate tectonics, fossils).

All or almost all of the
students (at least 90%)

Plate tectonics & fossils not included in curriculum
through grade 8.

Chile3 Biology: Reproduction, genetics, evolution, and
speciation

All or almost all of the
students (at least 90%)

Genetics, evolution, and speciation not included in
curriculum through grade 8.

Chile4 Chemistry: Structure of matter (atoms, ions,
molecules, crystals)

All or almost all of the
students (at least 90%)

Atoms, ions, and crystals not included in curriculum
through grade 8.

Chile5 Chemistry: Chemical reactivity and transformations
(definition of chemical change, oxidation, combustion)

All or almost all of the
students (at least 90%)

Oxidation not included in curriculum through grade 8.

Chinese Taipei Biology: Human nutrition, health, and disease Not included in curriculum
through grade 8

Human nutrition, health, and disease not part of science
curriculum, but some of it is covered in health education class.

Chinese Taipei2 Physics: Energy types, sources, and conversions
(chemical, kinetic, electric, light energy; work and efficiency)

Not included in curriculum
through grade 8

Chemical, kinetic, electric and light energy not covered in
detail until grade 9.  The properties of electric and light energy

Chinese Taipei3 Physics: Gas laws (relationship between temperature
/ pressure / volume)

All or almost all of the
students (at least 90%)

Temperature not included in curriculum through grade 8.

Chinese Taipei4 Physics: Electricity and magnetism (circuits,
conductivity, magnets)

All or almost all of the
students (at least 90%)

Magnets not included in curriculum through grade 8.

Chinese Taipei5 Scientific Inquiry and the Nature of Science: Scientific
method (formulating hypotheses, making observations,

All or almost all of the
students (at least 90%)

Formulating hypotheses, drawing conclusions, and
generalizing not included in curriculum through grade 8.

Chinese Taipei6 Scientific Inquiry and the Nature of Science: Scientific
measurements (reliability, replication, experimental error,

All or almost all of the
students (at least 90%)

Reliability not included in curriculum through grade 8.

Cyprus Earth Science: Earth's physical features (layers,
landforms, bodies of water, rocks, soil)

All or almost all of the
students (at least 90%)

Landforms, rocks, & soil not included in curriculum
through grade 8.

Cyprus2 Earth Science: Earth processes and history (weather
and climate, physical cycles, plate tectonics, fossils).

All or almost all of the
students (at least 90%)

Plate tectonics & fossils not included in curriculum
through grade 8.

Cyprus3 Biology: Biology of plant and animal life (diversity,
structure, life processes, life cycles)

All or almost all of the
students (at least 90%)

Diversity not included in curriculum through grade 8.

Cyprus4 Biology: Reproduction, genetics, evolution, and
speciation

All or almost all of the
students (at least 90%)

Genetics, evolution, and speciation not included in
curriculum through grade 8.

Cyprus5 Chemistry: Structure of matter (atoms, ions,
molecules, crystals)

All or almost all of the
students (at least 90%)

Crystals not included in curriculum through grade 8.

Cyprus6 Physics: Energy types, sources, and conversions
(chemical, kinetic, electric, light energy; work and efficiency)

All or almost all of the
students (at least 90%)

Work and efficiency not included in curriculum through
grade 8.
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Topic Response Comments

Iran Chemistry: Energy and chemical change (exothermic
and endothermic reactions, reaction rates)

All or almost all of the
students (at least 90%)

Topic is briefly covered in or by the end of grade 8.

Iran2 Physics: Forces and motion (types of forces,
balanced/unbalanced forces, fluid behavior, speed,
acceleration)

Not included in curriculum
through grade 8.

Types of forces and balanced/unbalanced forcesbreifly
covered by the end of grade 8.

Israel Biology: Human bodily processes (metabolism,
respiration, digestion)

All or almost all of the
students (at least 90%)

Metabolism & digestion not included in curriculum
through grade 8.

Israel2 Biology: Reproduction, genetics, evolution, and
speciation

Not included in curriculum
through grade 8

Reproduction included in curriculum through grade 8.

Japan Physics: Forces and motion (types of forces,
balanced/unbalanced forces, fluid behavior, speed,
acceleration)

All or almost all of the
students (at least 90%)

Fluid behavior and acceleration not included in curriculum
through grade 8.

Japan2 Scientific Inquiry and the Nature of Science: Scientific
measurements (reliability, replication, experimental error,
accuracy, scales)

Not included in curriculum
through grade 8.

Replication and scales included in curriculum through
grade 8.

Korea Biology: Biology of plant and animal life (diversity,
structure, life processes, life cycles)

All or almost all of the
students (at least 90%)

Diversity and life processes are not included in curriculum
through grade 8.

Korea, Rep. of2 Chemistry: Structure of matter (atoms, ions,
molecules, crystals)

All or almost all of the
students (at least 90%)

Ions and crystals not included in curriculum through grade 8.

Korea, Rep. Of3 Chemistry: Acids, bases, and salts All or almost all of the
students (at least 90%)

Salts not included in curriculum through grade 8.

Korea, Rep. of4 Physics: Subatomic Particles (protons, electrons,
neutrons)

Not included in curriculum
through grade 8.

Electrons included in curriculum through grade 8.

Korea, Rep. Of5 Physics: Energy types, sources, and conversions
(chemical, kinetic, electruc, light energy; work and efficiency)

All or almost all of the
students (at least 90%)

Work and efficiency not included in curriculum through
grade 8.

Korea, Rep. of6 Physics: Light (reflection, refraction, light and color) All or almost all of the
students (at least 90%)

Light and color not included in curriculum through grade 8.

Korea, Rep. Of7 Physics: Electricity and magnetism (circuits,
conductivity, magnets)

All or almost all of the
students (at least 90%)

Conductivity not included in curriculum through grade 8.

Korea, Rep. of8 Physics: Forces and motion (types of forces,
balanced/unbalanced forces, fluid behavior, speed,
acceleration)

All or almost all of the
students (at least 90%)

Fluid behavior and acceleration not included in curriculum
through grade 8.

Korea, Rep. Of9 Scientific Inquiry and the Nature of Science: Scientific
method (formulating hypotheses, making observations,
drawing conclusions, generalizing)

Not included in curriculum
through grade 8.

Making observations included in curriculum through grade 8.

Korea, Rep. of10 Scientific Inquiry and the Nature of Science: Scientific
measurements (reliability, replication, experimental error,
accuracy, scales)

Not included in curriculum
through grade 8.

Scales included in curriculum through grade 8.

New Zealand Biology: Interactions of living things (biomes and
ecosystems, interdependence)

All or almost all of the
students (at least 90%)

Biomes not included in curriculum through grade 8.

New Zealand2 Biology: Reproduction, genetics, evolution, and
speciation

About half of the students Evolution and speciation not included in curriculum
through grade 8.

New Zealand3 Chemistry: Structure of matter (atoms, ions,
molecules, crystals)

About half of the students Ions not included in curriculum through grade 8.

New Zealand4 Chemistry: Formation of solutions (solvents, solutes,
soluble/insoluble substances)

All or almost all of the
students (at least 90%)

Experiments with the phenomena only.

New Zealand5 Chemistry: Chemical reactivity and transformations
(definition of chemical change, oxidation, combustion)

All or almost all of the
students (at least 90%)

Definition of chemical change not included in curriculum
through grade 8.

New Zealand6 Chemistry: Energy and chemical change (exothermic
and endothermic reactions, reaction rates)

About half of the students Exothermic and endothermic reactions not included in
curriculum through grade 8.

New Zealand7 Physics: Energy types, sources, and conversions
(chemical, kinetic, electric, light energy; work and efficiency)

All or almost all of the
students (at least 90%)

Kinetic energy not included in curriculum through grade 8
(Level 6).

New Zealand8 Physics: Forces and motion (types of forces,
balanced/unbalanced forces, fluid behavior, speed, acceleration)

All or almost all of the
students (at least 90%)

Fluid behavior is not included in curriculum through grade 8.

New Zealand9 Scientific Inquiry and the Nature of Science: Scientific
measurements (reliability, replication, experimental error,
accuracy, scales)

About half of the students Experimental error not included in curriculum through
grade 8.



Topic Response Comments

Russian Federation Biology: Interactions of living things (biomes and
ecosystems, interdependence)

Not included in curriculum
through grade 8

Topic is briefly covered at the end of grade 8.

Biology: Reproduction, genetics, evolution, and speciation Not included in curriculum
through grade 8

Reproduction included in curriculum through grade 8.

Chemistry: Structure of matter (atoms, ions,
molecules, crystals)

All or almost all of the
students (at least 90%)

Crystals not included in curriculum through grade 8.

Chemistry: Formation of solutions (solvents, solutes,
soluble/insoluble substances)

All or almost all of the
students (at least 90%)

Solvents and solutes not included in curriculum through
grade 8.

Physics: Energy types, sources, and conversions
(chemical, kinetic, electruc, light energy; work and efficiency)

All or almost all of the
students (at least 90%)

Light energy not included in curriculum through grade 8.

Physics: Heat and temperature All or almost all of the
students (at least 90%)

Temperature not included in curriculum through grade 8.

Physics: Forces and motion (types of forces,
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