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HisTory

TIMSS represents the continuation of a long series of studi@s an effort to extend what had been learned from previous studies
conducted by the International Association for the Evaluation efnd provide contextual and explanatory information, TIMSS
Educational Achievement (IEA). Since its inception in 1959, thexpanded beyond the already substantial task of measuring
IEA has conducted more than 15 studies of cross-national achievemgstiievement in two subject areas by also including a thorough
in curricular areas such as mathematics, science, language, civiagestigation of curriculum and how it is delivered in classrooms
and reading. IEA conducted its First International Mathematicsround the world. In addition, extending the work of previous IEA
Study (FIMS) in 1964, and the Second International Mathematigsudies, TIMSS included a performance assessment. In IEAs
Study (SIMS) in 1980-82. The First and Second International Sciensecond International Science Study a small subset of the partici-
Studies (FISS and SISS) were conducted in 1970-71 and 1983-B4ting countries administered practical tasks. TIMSS built on this
respectively. Since the subjects of mathematics and science gs@erience and included more countries, more tasks, and a greater
related in many respects and since there is broad interest in manyphasis on an integration of conceptual knowledge and process
countries in their students’ abilities in both mathematics and scienegills. The inclusion of a performance assessment in TIMSS also
the third studies were conducted together as an integrated efforeflected the current movement in education to measure students’

The number of participating countries, the number of grades testél&derstandmg and competence with hands-on assessments.
and the assessment of mathematics and science simultaneously has

resulted in TIMSS becoming the largest, most complex IEA study

to date and the largest international study of educational achievement

ever undertaken. Traditionally, IEA studies have systematically

worked toward gaining more in-depth understanding of how various

factors contribute to the overall outcomes of schooling. Particular

emphasis has been given to refining our understanding of students’

opportunity to learn as this opportunity becomes successively

defined and implemented by curricular and instructional practices.
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THeE CompPoNENTS OF TIMSS

Continuing the approach of previous IEA studies, TIMSS address&d measure the attained curriculum, TIMSS tested more than half
three conceptual levels of curriculum. Tiheended curriculum is ~ a million students in mathematics and science at five grade levels.
composed of the mathematics and science instructional and lgmaisg TIMSS included testing at three separate populations:

as defined at the system level. Timplemented curriculum is the . : :
y ep gt%)ulatlon 1: Students enrolled in the two adjacent grades that

mathematics and science curriculum as interpreted by teachers and ined the largest pronortion of 9-vear-old students at the time
made available to students. Téitained curriculum is the math- . |argest prop y ) St :
thtmg — third- and fourth-grade students in most countries.

ematics and science content that students have learned and '[HfGI
attitudes towards these subjects. To aid in interpretation and coRvpulation 2: Students enrolled in the two adjacent grades that

parison of results, TIMSS also collected extensive information abogibntained the largest proportion of 13-year-old students at the time
the social and cultural contexts for learning. of testing — seventh- and eighth-grade students in most countries.

Nearly 50 countries participated in one or more of the variouBopulation 3: Students in their final year of secondary education.
components of the TIMSS data collection effort, including thé\s an additional option, countries could test two special subgroups
curriculum analysis. To gather information about the intendegf these students: students taking advanced courses in mathemat-
curriculum, mathematics and science specialists within eadts and students taking courses in physics.

participating country worked section by section through curriculum

guides, textbooks, and other curricular materials to categorigeoumries participating in the study were required to administer

aspects of these materials in accordance with detailed specificatitr)?l%ts to the students in the two grades at Population 2 but could

derived from the TIMSS mathematics and science curriculuWoose whether or not to participate at the other levels. Ten countries

frameworkst Initial results from this component of TIMSS can bef[hat participated in Population 1 and 21 countries that participated

found in two companion volumesany Visions, Many Aims: in Population 2 also administered the performance assessment to

A Cross-National Investigation of Curricular Intentions in SchooPUbS""mpIeS of the upper-grade students (eighth graders and fourth

MathematicandMany Visions, Many Aims: A Cross-National In- graders in most countries) who completed the written tests. Figure A.1
vestigation of Curricular Inten’tions in School Sciefce shows the countries that participated in the various components of

TIMSS testing.

! Robitaille, D.F.,, McKnight, C.C., Schmidt, W.H., Britton, E.D., Raizen, S.A., and Nicol, C. [1993]. TIMSS Monograph No. 1: Curriculum Frameworks for Mathematics and
Science. Vancouver, B.C.: Pacific Educational Press.

2 Schmidt, W.H., McKnight, C.C., Valverde, G.A., Houang, R.T., and Wiley, D.E. (1997). Many Visions, Many Aims: A Cross-National Investigation of Curricular Intentions in
School Mathematics. Dordrecht, the Netherlands: Kluwer Academic Publishers.

Schmidt, W.H., Raizen, S.A., Britton, E.D., Bianchi, L., and Wolfe, R.G. (in press). Many Visions, Many Aims: A Cross-National Investigation of Curricular Infentions in School
Science. Dordrecht, the Netherlands: Kluwer Academic Publishers.
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TIMSS administered a broad array of questionnaires to collect data
about how the curriculum is implemented in classrooms and about
the social and cultural contexts for learning. Questionnaires were
administered at the country level about decision-making and orga-
nizational features within the educational systems. The students
who were tested answered questions pertaining to their attitudes
towards mathematics and science, classroom activities, home back-
ground, and out-of-school activities. The mathematics and science
teachers of sampled students responded to questions about teaching
emphasis on the topics in the curriculum frameworks, instructional
practices, textbook use, professional training and education, and
their views on mathematics and science. The heads of schools
responded to questions about school staffing and resources, math-
ematics and science course offerings, and support for teachers. In
addition, a volume was compiled that presents descriptions of the
educational systems of the participating counfries.

Achievement results and background data for Populations 1 and 2
(third, fourth, seventh, and eighth grades in many countries) have
been published in four volumés.

® Robitaille D.F. (Ed.). (1997). National Contexts for Mathematics and Science Education: An Encyclopedia of Education Systems Participating in TIMSS. Vancouver, B.C.: Pacific

Educational Press.

4 Mullis, 1.V.S., Marfin, M.O., Beaton, A.E., Gonzalez, EJ., Kelly, D.L., and Smith, TA. (1997). Mathematics Achievement in the Primary School Years: IEA’s Third International

Mathematics and Science Study. Chestnut Hill, MA: Boston College.

Martin, M.O., Mullis, .V.S., Beaton, A.E.,, Gonzalez, EJ., Smith, TA., and Kelly, D.L. {1997). Science Achievement in the Primary School Years: IEA’s Third Infernational Mathematics

and Science Studly. Chesmut Hill, MA: Boston College

Beaton, A.E., Mullis, 1.V.S., Martin, M.O. Gonzalez, EJ., Kelly, D.L, and Smith, TA. (1996). Mathematics Achievement in the Middle School Years: IEA’s Third International

Mathematics and Science Study. Chestnut Hill, MA: Boston College.

Beaton, A.E., Martin, M.O., Mullis, 1.V.S., Gonzalez, EJ., Smith, TA., and Kelly, D.L. (1996). Science Achievement in the Middle School Years: IEA’s Third International

Mathematics and Science Studly. Chestut Hill, MA: Boston College.
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Countries Participating in Components of TIMSS Testing [l [ELEEVAM
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Written Test
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Assessment

Mathematics &
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Population 3

Advanced
Mathematics

Physics

Australia

Austria

Belgium (FI)

Belgium (Fr)
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Canada

Colombia
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Czech Republic

Denmark

England

France

Germany

Greece

Hong Kong
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Iceland

Indonesia

Iran, Islamic Rep.

Ireland

Israel

Italy

Japan

Korea

Kuwait

Latvia

Lithuania

Mexico

Netherlands

New Zealand

Norway

Philippines

Portugal

Romania

Russian Federation

Scotland

Singapore

Slovak Republic

Slovenia

South Africa

Spain

Sweden

Switzerland

Thailand

United States
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DeveLorING THE TIMSS PerRFORMANCE ASSESSMENT TASKS

The TIMSS performance assessment was developed by expertsiathematics, and human biology. There were 13 tasks altogether;
mathematics, science, and performance assessment from parfidi-were administered at both grades, although adaptations were
pating countries. It was designed to reflect the TIMSS mathematiosde in the form of scaffolding for the younger age group, one
and science curriculum frameworks and be feasible for administratianique task was administered to the fourth grade, and one unique
in a large-scale international assessment. In particular, attentitask administered to the eighth grade. Table A.1nsammes the

was focused on developing tasks that represented the rangemsithematics and science content areas and the performance expecta-
performance expectations in the TIMSS curriculum frameworksions associated with each of the performance assessment tasks.

The TIMSS Performan_ce Assessment Committee de_veloped a‘?‘ﬁte TIMSS performance assessment instruments were prepared in
of tasks, some of which were adapted from versions used é“

) : . . glish and translated into the languages of administration. In
assessments in the United Kingdom, Australia, New Zealand, and*>..~ . . . ; .
. , addition, it sometimes was necessary to adapt the international versions
the United States. In 1994, 22 tasks (at each population level) were . . . .
or cultural purposes, even in the countries that tested in English.

f!eld-tested in 19 cou_ntrles. Based on the s_student result_s _from ttllﬁis process represented an enormous effort for the national centers,
field test and evaluations of each task by field-test administrators

National Research Coordinators, and mathematics and science s\j\.aib many checks along the way. The translation effort included:
g

) ) T ) developing explicit guidelines for translation and cultural adap-
ject matter experts in the participating countries, 12 tasks for eac . . : .

) tation, 2) translation of the instruments by the national centers in
population were selected for the performance assessment. Tas

selection was based on breadth of coverage, feasibility of obtaini‘@lccoml"’mCe with the guidelines and by using two or more independent

materials and administering the tasks, ime constraints, quali rgnslators, 3) consultation with subject matter experts regarding

considerations noted by task reviewers, and field-test item ste‘i’tistic%)(.”tural.adaptatlons to ensu_r ? th_a I the meanlng and difficulty of
items did not change, 4) verification of the quality of the transla-

Difficulties in standardizing the use of live materials and soils, antczl‘3 ) . )
e . e . . tions by professional translators from an independent translation
differing climate effects — for example, great difficulty in keeping

. . : o . . ._~company, 5) correction by the national centers in accordance with
a moisture indicator dry in maritime climates — resulted in elimi: . . .
: . . ) ) : the suggestions made, 6) verification that corrections were made,
nation of certain tasks, chiefly in the life and earth science areas . - . .
. . and 7) a series of statistical checks after the testing to detect items

and reduced the overall content coverage to the physical sciencgs, )
at did not perform comparably across countries.

° See Chapter 1 of this report for a display of each task and student responses. Details of the criteria used for task selection are provided in Harmon, M. and Kelly, D.L. (1996).
"Performance Assessment” in M.O. Martin and D.L. Kelly (Eds.), Third International Mathematics and Science Study Technical Report, Volume I. Chestnut Hill, MA: Boston
College.

© More defails about the translation verification procedures can be found in: Mullis, 1.V.S., Kelly, D.L, and Haley, K. (1996). “Translation Verification Procedures” in M.O. Martin and
[.V.S. Mullis (Eds.), Third International Mathematics and Science Study: Quality Assurance in Data Collection. Chestnut Hill, MA: Boston College.
Maxwell, B. (1996). “Translation and Cultural Adaptation of the TIMSS Instruments” in M.O. Martin and D.L. Kelly (Eds.), Third International Mathematics and Science Study
Technical Report, Volume I. Chestnut Hill, MA: Boston College.
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Description of Performance Assessment Tasks with Associated Content Knowledge 2]
Areas and Performance Expectations (1 of 3)

Science Tasks

Content Areas
Description Overall Task Specific Knowledge Areas Performance Expectations
Content Areas
Pulse Student investigates changes in pulse rate during Life Science Life Process and Systems Conducting investigations
exercise; records and analyzes data; and explains results. — Energy handling . - .
) « Gathering, organizing, and representing data
* Human Biology « Interpreting investigational data
« Applying scientific principles to develop explanations
Magnets Student determines the stronger of two magnets and Physical Science » Energy and Physical Processes « Conducting investigations
describes strategies to support conclusion. — Magnetism « Interpreting investigational data
« Formulating conclusions from investigational data
Batteries Student determines which of four batteries are worn out; | Physical Science » Energy and Physical Processes « Conducting investigations
describes strategy; and uses concept knowledge to — Electricity « Interpreting investigational data
explain proper arrangement of batteries in a flashlight. « Formulating conclusions from investigational data
« Applying scientific principles to solve problems and
develop explanations
Rubber Band Student investigates the effect on the length of a rubber | Physical Science * Physical Properties of Matter « Conducting investigations
band from attaching increasing numbers of masses; — Elasticity « Gathering, organizing, and representing data
then explains results. . ]
« Interpreting and extrapolating data
« Applying scientific principles to develop explanations
Solutions Student investigates the effect of different solvent Physical Science * Physical Properties of Matter « Designing and conducting investigations
temperatures on rate of solution; collects, records, and — Solubility « Using equipment
nalyz: ; and explains results. ) . .
analyzes data; and explains results + Structure of Matter « Gathering, organizing, and representing data
— Atoms, ions, molecules « Formulating conclusions from investigational data
« Energy and Physical Processes Applyi i A :
. ing scientific principles to develop explanations
— Heat and temperature ppiying princip pexp
* Physical Transformation
— Dissolving
— Explanations of physical changes
Containers Student investigates the effect of different container Physical Science * Physical Properties of Matter « Conducting investigations
materials on heat transfer; draws a conclusion about the — Specific heat and temperature « Using equipment
best insulator; and applies concept to a new, seemingly Gatheri . d ting dat
quite different problem. athering, organizing, and representing data
« Formulating conclusions from investigational data
« Applying scientific principles to develop explanations
and solve new problems

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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P18 YWl Description of Performance Assessment Tasks with Associated Content Knowledge
Areas and Performance Expectations (Continued — 2 of 3)

Combination Tasks

Content Areas

Description Overall Task Specific Knowledge Areas Performance Expectations
Content Areas

Shadows Student manipulates the positions of light source Physical Science » Energy and Physical Processes Science
f\l;_d o?riect th:ndf i:reebpostitionfj where the stuadow is — Light « Conducting investigations
Ice the width of the object, and expresses the Mathematics « Measurement and Units : - :
relationships of distances of the light and object to the - . o < Gathering, organizing, and representing data
screen as a general rule. * Geometry: Position, Visualization, | , Interpreting investigational data
and Shape

— Two-dimensional polygons « Formulating conclusions from investigational data

« Applying scientific principles to develop explanations

Geometry: Symmetry,

Congruency and Similarity Mathematics
 Proportionality Problems « Performing routine and complex mathematical
procedures

« Problem solving
« Conjecturing
« Generalizing

Plasticine Given only two standard masses, student develops and | Physical Science « Physical Properties of Matter Science
describes strategies to weigh lumps of various specified — Weight and balance « Conducting routine experimental procedures
masses. - -
Mathematics * Measurement and Units « Applying scientific principles to solve quantitative problems
« Proportionality Concepts and Mathematics
Problems

« Performing routine mathematical procedures
« Problem solving
« Developing and describing strategy

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

A-8



Description of Performance Assessment Tasks with Associated Content Knowledge

Areas and Performance Expectations (Continued — 3 of 3)

Mathematics Tasks

Description

Overall Task

Content Areas

Specific Knowledge Areas

Table A.1

Performance Expectations

Content Areas

Dice Student applies a given algorithm to numbers that are Mathematics * Whole Number Operations « Performing routine and complex mathematical procedures
obtained from successive throws of a die, then explains « Data Representation and Analysis | » Conjecturing
why one resulting number occurs more frequently than N
others.  Probability
Calculator Student uses calculator for a series of multiplications, Mathematics « Whole Numbers: Meaning and » Using equipment
Exrapolatos the pater t salve 4 new problem. At cghth e * Recalling mathematical objects and properties
grade, student also draws on knowledge of number + Data Representation and Analysis | . performing routine and complex mathematical procedures
properties and factoring to find a set of factors. » Developing and describing strategy
 Predicting
Folding and Cutting Student reproduces patterns of increasing complexity by | Mathematics « Geometry:  Problem solving
folding along axes of symmetry and cutting paper. At Symmetry Transformations « Predicting
eighth grade, this is extended to drawing lines of symmetry
without manipulating materials.
Around the Bend Student uses models to determine which “furniture” will | Mathematics * Measurement and Units  Performing routine and complex mathematical
go around the bend in a corridor, uses scale to convert « Geometry: Position, Visualization procedures
model t_Jimen;ions (in centimetgrs) to real furniture and Shape ' « Problem solving
dlmensmn_s (m meters), makes judgements about real- — Two-dimensional polygons
world applications, and develops a general rule. _ Three-dimensional
 Proportionality Problems
Packaging Student constructs boxes for three unique arrangements | Mathematics * Measurement and Units « Performing routine and complex mathematical procedures

of four balls tightly packed; sketches nets for each box,
and draws one net to actual size.

Geometry: Position, Visualization
and Shape
— Three-dimensional

Problem solving

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

AQ
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PeERFORMANCE ASSESSMENT DESIGN AND SAMPLE IMPLEMENTATION AND PARTICIPATION RATES

ADMINISTRATION PROCEDURES _ . . . . :
The selection of valid and efficient samples is crucial to the quality

The performance assessment was administered in a “circus” fand success of an international comparative study such as TIMSS.
mat in which the materials for 12 tasks (at each grade) were d3te accuracy of the survey results depends on the quality of the
sembled at stations and students visited the stations accordingw@ilable sampling information and on the quality of the sampling
one of two rotation plans to which they were assigned during tleetivities themselves. For TIMSS, National Research Coordinators
sampling process. In each administration, there were nine statighiRCs) worked on all phases of sampling with staff from Statis-
with materials for either one or two tasks. Students visited thréies Canada. NRCs received training in how to select the school
stations, completing three to five tasks altogether. Each studemtd student samples and in the use of the sampling software. In
spent 30 minutes at each station. The administration was desigmedsultation with the TIMSS sampling referee (Keith Rust, Westat,
to accommodate 9 students; at each school, either 9 or 18 studénts), staff from Statistics Canada reviewed the national sampling
participated in the performance assessment. plans, sampling data, sampling frames, and sample execution. This
documentation was used by the TIMSS International Study Center

After completing the tasks at each station, students submitted thﬁ\"consultation with Statistics Canada, the sampling referee, and

work boqklets to the performance assessmer_wt administrator, [Ré Technical Advisory Committee to evaluate the quality of the
gether with any products. The work recorded in the booklets an

any products created during the assessment were evaluated by go n_1p|es.

ers specially trained to use the TIMSS scoring rubrics (see sectibhe sample of schools and students for the performance assess-
on scoring the TIMSS performance assessment). ment was a subsample of the schools and students that participated
L . - in the main written assessment. Consequently, the characteristics
Each participating country was responsible for providing the ma;

: - %f each country’s performance assessment sample reflect the qual-
terials for the performance assessment tasks and for admlnlsteri{%,gP ysp P d
a
h

. . . *Tibf the sampling for the written assessment and compliance with

the performance assessment, in accordance with the internatio N .
- : e guidelines for the performance assessment sampling.

procedures. ThPerformance Assessment Administration Manua
specified the materials required for the tasks, the organization lofa few situations where it was not possible to implement TIMSS
tasks at stations in a “circus,” assignment of students to statiofs; all of Populations 1 and 2, as specified by the international
and all other aspects of the administration session. During the afisired population definition — all students in the upper grade of
ministration, the performance assessment administrator ensured thattwo adjacent grades with the largest proportion of 9-year-olds
the students visited the correct stations and that supplies were (feepulation 1) and 13-year-olds (Population 2) — countries were
plenished as necessary, and collected students’ work. Severalpermitted to define a national desired population that did not in-
gional training sessions were conducted around the world duricfude part of the international desired population. Tables A.2 and
which representatives from the participating countries were trainéd3 show any differences in coverage between the international
in equipment set-up and administration procedures. and national desired populations, at the upper grades of the target

7 For more information on the performance assessment design see Harmon, M. and Kelly, D.L. (1996). “Performance Assessment” in M.O. Martin and D.L Kelly (Eds.), Third
International Mathematics and Science Study Technical Report Volume I. Chestut Hill, MA: Boston College.
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populations (eighth grade and fourth grade in most countries). Masiuntries were to use random procedures to select one fourth grade
participants achieved 100% coverage. The countries with less themd one third grade mathematics class for Population 1 and one
100% coverage are identified in the tables in this report. Israel deighth grade and one seventh grade mathematics class at Population
fined its tested population according to the structure of its scho®l(or the corresponding upper and lower grades in that country).
system and tested only schools in the Hebrew education systeMl.of the students in those two classes were to participate in the
Switzerland administered TIMSS in the German-speaking cantons oflyMSS testing. This approach was designed to yield a representative
For the main written assessment, within the desired populatigrqmpIe of approximately 7,500 students per country, with approxi-
. . : mately 3,750 students at each grade.
countries could define a population that excluded a small percent-
age (less than 10%) of certain kinds of schools or students thair the performance assessment, TIMSS participants were to
would be very difficult or resource-intensive to test (e.g., schooample at least 50 schools from those already selected for the writ-
for students with special needs or schools that were very smallten assessment, and from each school a sample of either 9 or 18
located in extremely remote areas). For the performance assagsper-grade students already selected for the written assessment.
ment, in the interest of ensuring the quality of the administratiofhis yielded a sample of about 450 students in each of the eighth
countries could exclude additional schools if the schools had fewand fourth grades in each country. Typically, between 150 and 300
than nine students in the upper grade and thus could not providstadents in a country responded to each performance assessment
full complement of students for the performance assessment rotask. Tables A.4 and A.5 show the school and student sample sizes
tion or if the schools were in a remote region. The exclusion rater the main assessment sample and the performance assessment
for the performance assessment sample was not to exceed 25%udfsample for the eighth grade. Tables A.6 and A.7 show the cor-
the national desired population. Tables A.2 and A.3 show the maisponding information for the fourth grade.

assessment school exclusion rates, the performance assessment . . : S
: L . ountries were required to obtain a participation rate of at least
school exclusion rates, the within-sample exclusion rates, and t

g% of both schools and students, or a combined rate (the product

overall exclusion rates for the eighth and fourth grades, r(:"Sloeocf._school and student participation) of 75%. Tables A.8 and A.9

tively. For various reasons, at the eighth grade England and Romania . )
exceeded the 25% limit for performance assessment exclusioHresent’ for the eighth and fourth grades, respectively, the school,

At the fourth grade only New Zealand exceeded this limit. Thstsudent, and overall participation rates for the main assessment and
, . . o t e performance assessment. Because the performance assessment
exclusion rates for these countries are noted in the tables in this report. . . o
sample is drawn from the main assessment sample, the participa-
For the main assessment, TIMSS used a two-stage sample desigmrates achieved for the performance assessment reflect the par-
at Populations 1 and 2, where the first stage involved selecting 1fi€ipation of schools and students in the main assessment, as well

public and private schools within each country. Within each schoals those for the performance assessment administration.

® The sample design for TIMSS is described in detail in Foy, P., Rust, K., and Schleicher, A. (1996). “TIMSS Sample Design” in M.O. Martin and D.L. Kelly (Eds.), Third International
Mathematics and Science Study, Technical Report, Volume I. Chestnut Hill, MA: Boston College.



A PP ENUDIX A

JEL EWAWZE  Coverage of TIMSS Target Population - Performance Assessment — Eighth Grade*

The international desired target population is defined as follows:

Eighth Grade - All students enrolled in the higher of the two adjacent grades with the largest proportion of 13-year-old studen ts at the time of testing.

National Desired Target Population

International Desired Target Population

Country B Performance
Coverage Notes M%Eﬁ?j}ié‘?m Assessment | WihinSample | o101 yclusions
Exclusions
Australia 100% 0.2% 16.3% 0.6% 17.0%
Canada 100% 2.4% 15.0% 1.8% 19.1%
Colombia 100% 3.8% 0.0% 0.0% 3.8%
Cyprus 100% 0.0% 0.0% 0.0% 0.0%
Czech Republic 100% 4.9% 0.0% 0.0% 4.9%
2 England 100% 8.4% 16.6% 2.4% 27.3%
Hong Kong 100% 2.0% 1.0% 0.0% 3.0%
Iran, Islamic Rep. 100% 0.3% 17.0% 0.0% 17.3%
! Israel 74% Hebrew Public Education System 3.1% 0.0% 0.0% 3.1%
Netherlands 100% 1.2% 0.0% 0.0% 1.2%
New Zealand 100% 1.3% 10.5% 0.4% 12.1%
Norway 100% 0.3% 22.6% 1.5% 24.4%
Portugal 100% 0.0% 0.0% 0.3% 0.3%
* Romania 100% 2.8% 28.5% 0.0% 31.3%
Scotland 100% 0.3% 9.3% 1.7% 11.3%
Singapore 100% 4.6% 0.0% 0.0% 4.6%
Slovenia 100% 2.4% 0.7% 0.2% 3.2%
Spain 100% 6.0% 1.7% 2.6% 10.3%
Sweden 100% 0.0% 23.5% 0.7% 24.2%
* Switzerland 75% German Cantons 4.4% 8.4% 0.8% 13.6%
United States 100% 0.4% 1.3% 1.7% 3.4%

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.

1 National Desired Population does not cover all of International Desired Population.

2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (school-level plust within-sample exclusions).
3 School-level exclusions for performance assessment exceed 25% of the National Desired Population.

Because results are rounded to the nearest whole number, some totals may appear inconsistent.



Coverage of TIMSS Target Population - Performance Assessment — Fourth Grade* [ELs|[FA%e

The international desired target population is defined as follows:
Fourth Grade - All students enrolled in the higher of the two adjacent grades with the largest proportion of 9-year-old student s at the time of testing.

International Desired Target Population National Desired Target Population

. Performance
Main Assessment -
Coverage Notes Assessment Within-Sample B
s SEQ&?E'&Y:' School-Level Exclusions Ol B
Exclusions

Australia 100% 0.1% 15.1% 1.4% 16.7%
Canada 100% 2.5% 15.4% 3.1% 21.0%
Cyprus 100% 3.1% 0.0% 0.1% 3.2%
Hong Kong 100% 2.6% 1.9% 0.0% 4.6%
Iran, Islamic Rep. 100% 0.3% 17.5% 0.9% 18.7%

? |srael 72% Hebrew Public Education System 1.1% 0.0% 0.1% 1.2%
* New Zealand 100% 0.7% 25.8% 0.4% 27.0%
Portugal 100% 6.6% 0.0% 0.7% 7.3%
Slovenia 100% 1.9% 0.7% 0.0% 2.6%
United States 100% 0.4% 0.0% 4.3% 4.7%

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.

1 School-level exclusions for performance assessment exceed 25% of the National Desired Population.
2 National Desired Population does not cover all of International Desired Population.

Because results are rounded to the nearest whole number, some totals may appear inconsistent.
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Main Assessment

Performance Assessment

JEV CWAWIN  TIMSS School Sample Sizes - Performance Assessment - Eighth Grade*

Number of Number of | Total Number Total Number
Country Number of NE?Q?E{EOf Sg:%‘?:fﬂi“ Replacement gtfaScP:JooFse N;g;\t:)zrls f Ngz;l;irl:f Number of Number of of Schools
Schools in Schoolsin | Sample That STHUE LS UIES Eligible for | Sampled for original Replacement L

Original Original Participated in Pa‘rtlclpa.ted Pa.rtu:lpa.ted EeImEnes | Rerbimress Scho_o!s That Scho_o!s That |Participated in

Sample Sample Main " in Main in Main Assessment | Assessment Participated Participated | Performance

Assessment ssessment | Assessment Assessment
Australia 214 214 158 3 161 127 51 37 5 42
Canada 413 388 363 1 364 312 80 v 0 7
Colombia 150 150 136 4 140 150 54 49 0 49
Cyprus 55 55 55 0 55 55 50 48 0 48
Czech Republic 150 149 143 6 149 149 50 47 3 50
England 150 144 80 41 121 100 50 26 24 50
Hong Kong 105 104 85 0 85 84 50 27 0 27
Iran, Islamic Rep. 192 191 191 0 191 150 50 49 0 49
Israel 100 100 45 1 46 20 20 19 1 20
Netherlands 150 150 36 59 95 74 50 18 31 49
New Zealand 150 150 137 12 149 134 50 45 5 50
Norway 150 150 136 10 146 113 50 44 5 49
Portugal 150 150 142 0 142 150 50 48 0 48
Romania 176 176 163 0 163 95 50 50 0 50
Scotland 153 153 119 8 127 136 50 39 9 48
Singapore 137 137 137 0 137 137 50 46 4 50
Slovenia 150 150 121 0 121 149 50 49 1 50
Spain 155 154 147 6 153 146 50 47 3 50
Sweden 120 120 116 0 116 91 50 50 0 50
Switzerland 259 258 247 3 250 158 50 36 8 44
United States 220 217 169 14 183 216 107 76 6 82

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



TIMSS Student Sample Sizes - Performance Assessment — Eighth Grade* [E1e][ZFAWS)

Main Assessment

Performance Assessment

Country Number of Number of
Sampled Students Number of Number of Number of | Total Number
Students in Withdrawn Students Students Students of Students Total Number of Students Assessed
Participating from Excluded Eligible Absent Assessed
Schools Class/School
Australia 8027 63 61 7903 650 7253 564
Canada 9240 134 206 8900 538 8362 1240
Colombia 2843 6 0 2837 188 2649 455
Cyprus 3045 15 0 3030 107 2923 414
Czech Republic 3608 6 0 3602 275 3327 450
England 2015 37 60 1918 142 1776 440
Hong Kong 3415 12 0 3403 64 3339 217
Iran, Islamic Rep. 3770 20 0 3750 56 3694 436
Israel 1453 6 0 1447 32 1415 171
Netherlands 2112 14 2097 110 1987 435
New Zealand 4038 121 12 3905 222 3683 824
Norway 3482 26 49 3407 140 3267 438
Portugal 3589 70 13 3506 115 3391 430
Romania 3899 0 0 3899 174 3725 450
Scotland 3289 0 46 3243 380 2863 424
Singapore 4910 18 0 4892 248 4644 450
Slovenia 2869 15 8 2846 138 2708 451
Spain 4198 27 102 4069 214 3855 449
Sweden 4483 71 28 4384 309 4075 433
Switzerland 4989 16 24 4949 94 4855 396
United States 8026 104 108 7814 727 7087 712

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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IEVEVAWGN  TIMSS School Sample Sizes - Performance Assessment - Fourth Grade*

Main Assessment

Performance Assessment

Number of Number of | Total Number Total Number
N f i
Number of umber o Schoolsin | gepjacement | of Schools Number of Number of Number of Number of of Schools
¢ Eligible Original Schools Schools -
Schools in Sl in S Schools That That o Original Replacement That
20 ple That . . Eligible for Sampled for . .
Original Original Participated in P PEEE FEE Performance | Performance Schools That | Schools That | Participated in
Sample el Main in Main in Main Participated Participated | Performance
ple Assessment | Assessment

Assessment | Assessment | Assessment Assessment
Australia 268 268 169 9 178 122 50 41 5 46
Canada 423 420 390 0 390 319 84 75 1 76
Cyprus 150 150 146 0 146 150 50 49 1 50
Hong Kong 156 148 124 0 124 120 50 37 10 47
Iran, Islamic Rep. 180 180 180 0 180 140 50 49 1 50
Israel 100 100 40 0** 87 100 54 27 18 45
New Zealand 150 150 120 29 149 103 50 39 11 50
Portugal 150 150 143 0 143 150 50 48 0 48
Slovenia 150 150 121 0 121 149 50 49 1 50
United States 220 213 182 0 182 212 106 88 1 89

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.
**Does not include 47 replacement schools that were selected using unapproved methods.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



TIMSS Student Sample Sizes - Performance Assessment — Fourth Grade* HEL VAW

Main Assessment

Performance Assessment

Country Number of Number of
Sampled Students Number of Number of Number of | Total Number
Students in Withdrawn Students Students Students of Students Total Number of Students Assessed
Participating from Excluded Eligible Absent Assessed
Schools Class/School

Australia 6930 37 104 6789 282 6507 53]
Canada 9193 81 268 8844 436 8408 1150
Cyprus 3972 4 3 3965 589 3376 444
Hong Kong 4475 1 4474 63 4411 421
Iran, Islamic Rep. 3521 36 3480 95 3385 440
Israel 2486 3 2483 132 2351 402
New Zealand 2627 82 20 2525 104 2421 613
Portugal 2994 15 16 2963 110 2853 430
Slovenia 2720 3 0 2717 151 2566 447
United States 8224 61 412 7751 455 7296 777

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Main Assessment

Performance Assessment

JEV] CWAWEN  TIMSS Participation Rates - Performance Assessment - Eighth Grade*

School School Within-School Overall Overall School School Within-School Overall Overall
Country Participation | Participation Student Participation | Participation | Participation | Participation Student Participation | Participation
Rate Before Rate After Participation Rate Before Rate After Rate Before Rate After Participation Rate Before Rate After
Replacement | Replacement Rate Replacement | Replacement | Replacement | Replacement Rate Replacement | Replacement
(Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted
Percentage) Percentage) Percentage) Percentage) Percentage) Percentage) Percentage) Percentage) Percentage) Percentage)
Australia 75% 7% 92% 69% 70% 51% 58% 73% 37% 43%
Canada 90% 91% 93% 84% 84% 97% 97% 92% 89% 89%
Colombia 91% 93% 94% 85% 87% 91% 91% 96% 88% 88%
Cyprus 100% 100% 97% 97% 97% 96% 96% 93% 88% 88%
Czech Republic 96% 100% 92% 89% 92% 94% 100% 82% 7% 82%
England 56% 85% 91% 51% 77% 46% 85% 84% 38% 71%
Hong Kong 82% 82% 98% 81% 81% 44% 44% 7% 34% 34%
Iran, Islamic Rep. 100% 100% 98% 98% 98% 98% 98% 93% 91% 91%
Israel 45% 46% 98% 44% 45% 44%** 46%** 30%** 1396+* 149%**
Netherlands 24% 63% 95% 23% 60% 18% 48% 89% 16% 43%
New Zealand 91% 99% 94% 86% 94% 90% 100% 88% 79% 88%
Norway 91% 97% 96% 87% 93% 87% 96% 91% 79% 88%
Portugal 95% 95% 97% 92% 92% 96% 96% 91% 87% 87%
Romania 94% 94% 96% 89% 89% 90% 90% 94% 84% 84%
Scotland 79% 83% 88% 69% 73% 78% 96% 85% 66% 81%
Singapore 100% 100% 95% 95% 95% 90% 100% 87% 79% 87%
Slovenia 81% 81% 95% 77% 77% 98% 100% 93% 91% 93%
Spain 96% 100% 95% 91% 94% 94% 100% 93% 87% 93%
Sweden 97% 97% 93% 90% 90% 99% 99% 88% 87% 87%
Switzerland 93% 95% 98% 92% 94% 65% 81% 97% 63% 78%
United States 77% 85% 92% 71% 78% 71% 77% 86% 61% 66%

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.
**Unweighted participation rates.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.



TIMSS Participation Rates - Performance Assessment - Fourth Grade* [ELs][EWAWS)

Main Assessment

Performance Assessment

School School Within-School Overall Overall School School Within-School Overall Overall
Country Participation | Participation Student Participation | Participation | Participation | Participation Student Participation | Participation
Rate Before Rate After Participation Rate Before Rate After Rate Before Rate After Participation Rate Before Rate After
Replacement | Replacement Rate Replacement | Replacement | Replacement | Replacement Rate Replacement | Replacement
(Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted
Percentage) Percentage) Percentage) Percentage) Percentage) Percentage) Percentage) Percentage) Percentage) Percentage)
Australia 66% 69% 96% 63% 66% 47% 56% 76% 36% 43%
Canada 90% 90% 96% 86% 86% 91% 92% 95% 87% 88%
Cyprus 97% 97% 86% 83% 83% 98% 100% 86% 85% 86%
Hong Kong 84% 84% 98% 83% 83% 61% 7% 95% 58% 73%
Iran, Islamic Rep. 100% 100% 97% 97% 97% 97% 100% 93% 90% 93%
Israel 40% 40% 94% 38% 38% 50% ** 83% ** 30% ** 15% ** 25% **
New Zealand 80% 99% 96% 7% 95% 72% 93% 90% 65% 83%
Portugal 95% 95% 96% 92% 92% 96% 96% 94% 91% 91%
Slovenia 81% 81% 94% 76% 76% 98% 100% 91% 89% 91%
United States 85% 85% 94% 80% 80% 83% 84% 88% 73% 74%

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.
**Unweighted participation rates.
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CompLIANCE WITH SAMPLING GUIDELINES

Figure A.2 shows how countries have been grouped in tablestésting the two grades with the most 13-year-olds. Their students
this report. Countries that complied with the TIMSS guidelines foiere thus somewhat older than those in the other countries. As a
grade selection and classroom sampling, and that achieved accepiult, the students sampled for the performance assessment (eighth
able participation rates — 85% of both the schools and students @jraders) also are somewhat older than those in other countries. At
combined rate (the product of school and student participation) Pbpulation 1, Slovenia tested their third- and fourth-grade students
75% with or without replacement schools, are shown in the firgsr the written assessment even though these were not the two grades
panel of Figure A.2. These countries (12 at the eighth grade angvfh the most 9-year-olds. Consequently, their fourth graders who
at the fourth grade) appear in the tables in this report ordered W¢re sampled for the performance assessment are somewhat older
achievement. Countries that met the guidelines only after inclughan students in other countries. Colombia and Romania did not
ing replacement schools are so labeled. participate in TIMSS at the primary grades. See Table A.10 for the

Countries that did not reach at least 50% school participation wit ercentages of 9- and 13-year-olds in the target grades. In this report,
lombia, Romania, and Slovenia are presented in alphabetical

out the use of replacement schools, or that failed to reach the sa Nerin at ction of the tables presenting task results
pling participation standard even with the inclusion of replacemeﬁ{ erin a separate se P 9 '

schools, are shown in the second panel of Figure A.2. These copnthe eighth grade, Hong Kong’s sample size for the performance
tries are presented in a separate section of the tables presensisgessment was very small due to low school participation, and
task performance. thus its eighth-grade results are presented in Appendix B. Israel
dé? not completely comply with the TIMSS within-school sampling

To provide a better curricular match, for the written assessment L ures atthe eiahth and fourth arades and it had a small samole
Population 2, Colombia, Romania, and Slovenia elected to test thfpcedures atihe eig g9 p

seventh- and eighth-grade students, even though that meant Size at the eighth grade; its results are also presented in Appendix B.



Eighth Grade

Countries satisfying guidelines for sample participation rates,

grade selection and sampling procedures

Canada
Cyprus
Czech Republic
Iran, Islamic Republic
New Zealand
Norway
Portugal
"Scotland
Singapore
Spain
Sweden
" Switzerland

Countries not satisfying guidelin

Australia
*England

Netherlands

United States

Colombia
*Romania
Slovenia

es for sample participation rates

Countries not meeting age/grade specifications
(high percentage of older students)

Countries with small sample sizes

Countries with unapproved sampling procedures

‘Israel

Fourth Grade

Canada

Cyprus

Iran, Islamic Republic
*New Zealand

Portugal

Australia
Hong Kong
United States

Slovenia

Israel

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

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

1 National Desired Population does not cover all of International Desired Population (see Table A.2) - German-speaking cantons only.
2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (see Table A.2).
3 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Tables A.2 and A.3).

4 Israel also had a small size at the eighth grade.

A PP ENDIX

Countries Grouped for Reporting of Performance Assessment Results According to ISTTHI =W
Their Compliance with Guidelines for Sample Implementation and Participation Rates
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* Seventh, eighth, third, and fourth grades in most countries; see Table 2 for information about the upper grades tested in each country. The international definition is the two adjacent grades with the

13-Year-Old Students

IE1o] WAWNON Coverage of 13-Year Old and 9-Year-Old Students

9-Year-Old-Students

Percent in Percent in . Percent in Percent in .
Lower Grade Upper Grade B';fhr(grn;d'zs Lower Grade Upper Grade Blz?hrcee:]at(;;
(Seventh Grade*) (Eighth Grade*) (Third Grade*) (Fourth Grade*)

Australia 64 28 92 65 29 94
Canada 48 43 91 46 48 94
Colombia 30 15 45

Cyprus 28 70 98 35 63 98
Czech Republic 73 17 90

England 57 42 99

Hong Kong 44 46 90 43 50 93
Iran, Islamic Rep. 47 25 72 51 32 83
Israel - - - - - -
Netherlands 59 31 90

New Zealand 52 47 99 50 49 99
Norway 43 57 100

Portugal 44 32 76 45 48 93
Romania 67 9 76

Scotland 24 75 99

Singapore 82 15 97

Slovenia 65 2 67 60 0 60
Spain 46 39 85

Sweden 45 54 99

Switzerland 48 44 92

United States 58 33 91 61 34 95

largest proportion of 13-year-old students, and the two with the largest proportion of 9-year-old students.
A dash (-) indicates data are not available. Israel did not test the lower grades.

A dot (.) indicates country did not participate in performance assessment at the fourth grade.

A-22

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.




APPENDIX A

SCORING THE PERFORMANCE ASSESSMENT

TIMSS developed detailed scoring rubrics in order to obtain thgy gather and document empirical information about the within-
maximum amount of information from the constructed responseguntry agreement among scorers, TIMSS developed a procedure
and to evaluate students’ work reliably. The scoring system for tb\ﬁ\ereby systematic subsamples of approximately 10% of the stu-
performance assessment used the same type of two-digit codeg@ists’ responses in each country were to be coded independently
the free-response items of the written tedthe first digit desig- py two different scorers. Tables A.11 and A.12 display the inter-
nates the correctness level of the response (3, 2, 1, or 0 poingyder agreement for the eighth and fourth grades, respectively. Data
The second digit, combined with the first, represents a diagnosfige presented for 12 countries at the eighth grade and for 4 coun-
code used to identify specific types of approaches, strategies,t8&s at the fourth grade. Unfortunately, lack of resources prevented
common errors and misconceptions. Although not used in this rgayeral countries from providing this information. The range and
port, analyses of responses based on the complete two-digit cel@rage across all performance assessment items of percent exact
should provide insight into ways to help students better understaggreement are reported for both the correctness score and the full
science and mathematics concepts and problem-solving approacligg-digit diagnostic code. A high percentage of exact agreement

To meet the goal of implementing reliable scoring procedures basgS oPserved for most items, especially at the correctness score
on the TIMSS rubrics, the TIMSS International Study Center prd€Vel- At the eighth grade, the average percent exact agreement
pared guides containing the rubrics and explanations of how @70SS items for the correctness score ranged from 79% to 100%
apply them, together with example student responses for the vatEroSs countries, with an overall average for all 12 countries of
ous rubric categories. These guides, together with additional prat-7e- At the fourth grade, the country-level averages ranged from
tice responses, were used as a basis for a series of regional traiﬁiggﬂ to 99%, with an overall average of 93%. It should be noted
sessions. These were designed to assist representatives of natifjti due to the smaller sample sizes in the performance assess-
centers who would then be responsible for training personnel f€Nt: in some countries only a small number of student responses
their respective countries to apply the two-digit codes relidbly. fOr €ach item were available in the reliability sample.

? For more information on the TIMSS scoring procedures, see lie, S., Taylor, A., and Harmon, M. (1996]. “Scoring Techniques and Criteria” in M.O. Martin and D.L. Kelly (Eds.),
Third International Mathematics and Science Study Technical Report. Volume I. Chestnut Hill, MA: Boston College.

1°The procedures used in the fraining sessions are documented in Mullis, 1.V.S., Garden, R.A., and Jones, C.A. (1996). “Training for Scoring the TIMSS Free-Response lfems” in M.O.
Martin and D.L. Kelly (Eds.), Third International Mathematics and Science Study Technical Report, Volume I. Chestnut Hill, MA: Boston College.
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IELI EVAWME TIMSS Inter-Coder Agreement for Performance Assessment — Eighth Grade*

Correctness Score Agreement Diagnostic Code Agreement
Average Number of
Country Average Percent Range of Percent of Average Percent of Range of Percent of Exact Student Respon_se;_per
of Exact Agreement Exact Agreement Exact Agreement Agreement Item in the Reliability
Across Tasks Across Tasks Sample ¥
Min Max

Australia 92 63 100 83 43 100 30
Colombia 94 68 100 82 40 100 18
Czech Republic 96 78 100 91 70 100 27
Hong Kong 89 56 100 80 44 100 9
Netherlands 82 52 100 71 22 100 23
Norway 88 67 100 81 40 100 15
Portugal 100 91 100 96 73 100 12
Scotland 79 46 100 70 27 100 12
Singapore 97 76 100 94 68 100 25
Spain 93 68 100 88 52 100 24
Switzerland 96 77 100 92 77 100 24
United States 85 62 100 74 46 100 59
AVERAGE 91 67 100 84 50 100 23

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.
¥ Number of student responses per item in reliability sample averaged over all items.

Note: Reliablity data based on 64 scored item parts. Percent agreement was computed separately for each part, and each part was treated as a separate item in computing averages and ranges.
Reliability data are not available for one item (Magnets, Item 2).

Reliability data are not available for the following countries: Canada, Cyprus, England, Iran, Israel, New Zealand, Romania, Slovenia, and Sweden.
Because results are rounded to the nearest whole number, some totals may appear inconsistent.



TIMSS Inter-Coder Agreement for Performance Assessment — Fourth Grade™ [E1s] AW

Correctness Score Agreement Diagnostic Code Agreement
Average Number of
Country Average Percent Range of Percent of Average Percent of Range of Percent of Exact Studeqt Responses per
of Exact Agreement Exact Agreement Exact Agreement Agreement Item in the Reliability
Across Tasks Across Tasks Sample ¥
Min Max i Max
Australia 91 69 100 80 41 100 30
Hong Kong 93 75 100 86 56 100 16
Portugal 99 89 100 97 83 100 18
United States 89 60 100 77 41 100 67
AVERAGE 93 73 100 85 56 100 33

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.
Y Number of student responses per item in reliability sample averaged over all items.

Note: Reliablity data based on 56 scored item parts. Percent agreement was computed separately for each part, and each part was treated as a separate item in computing averages and ranges.
Reliability data are not available for one item (Magnets, Item 2).

Reliability data are not available for the following countries: Canada, Cyprus, Iran, Israel, New Zealand, Slovenia.
Because results are rounded to the nearest whole number, some totals may appear inconsistent.
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PeRFORMANCE ASSESSMENT TEST RELIABILITY DATA PROCESSING

Table A.13 displays a measure of the reliability of the performand® ensure the availability of comparable, high-quality data for
assessment test as a whole for each country for the eighth and foartllysis, TIMSS carried out a set of rigorous quality control steps
grades. This coefficient is the KR-21 reliability coefficient acrosso create the international datab&dselIMSS prepared manuals
the items in all tasks computed from the correlation matrix baseshd software for countries to use in entering their data so that the
on all available data for each country. Reliabilities for the fourtinformation would be in a standardized international format before
grade ranged from .85 to .89 and in the eighth grade from .86 lleing forwarded to the IEA Data Processing Center in Hamburg
.94. The international median, shown in the last row of the table,fier creation of the international database. Upon arrival at the IEA
the median of the reliability coefficients for all countries. Thes®ata Processing Center, the data from each country underwent an
international medians are .88 for the fourth grade and .90 for tle&haustive cleaning process. The data cleaning process involved
eighth grade. several iterative steps and procedures designed to identify, document,
and correct deviations from the international instruments, file
structures, and coding schemes. This process also emphasized
consistency of information within national data sets and appropriate
linking among the many student, teacher, and school data files.

Throughout the process, the data were checked and double-checked
by the IEA Data Processing Center, the TIMSS International Study
Center, and the national centers. The national centers were contacted
regularly and given multiple opportunities to review the data for
their countries. In conjunction with the Australian Council for
Educational Research (ACER), the TIMSS International Study
Center reviewed item statistics for each performance assessment
item in each country to identify poorly performing items. Usually
the poor statistics were a result of translation, adaptation, or
printing deviations.

"' These steps are detailed in Jungclaus, H. and Bruneforth, M. [1996]. “Data Consistency Checking Across Countries” in M.O. Martin and D.L. Kelly, (Eds.), Third Infernational
Mathematics and Science Study Technical Report, Volume I. Chestnut Hill, MA: Boston College.



Reliability Coefficientst for the TIMSS Performance Assessment
Eighth and Fourth Grades* Ueloliz el

Country Eighth Grade Fourth Grade
Australia 0.90 0.87
Canada 0.89 0.85
Colombia 0.89
Cyprus 0.92 0.88
Czech Republic 0.93
England 0.93
Hong Kong - 0.87
Iran, Islamic Rep. 0.89 0.89
Israel - -
Netherlands 0.88
New Zealand 0.90 0.85
Norway 0.89
Portugal 0.89 0.88
Romania 0.89
Scotland 0.94
Singapore 0.91
Slovenia 0.86 0.88
Spain 0.89
Sweden 0.92
Switzerland 0.90
United States 0.92 0.88
meéi’;?]t'ona' 0.90 0.88

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Eighth and fourth grades in most countries; see Table 2 for information about the grades tested in each country.

1 The reliability coefficient for each country is the KR-21 reliability coefficient across the tasks computed from the correlation matrix based on all available data for the country.

A dash (-) indicates data are not available.

A dot (.) indicates country did not participate at the fourth grade.
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Data ANALYSIS

The analytic approach underlying the majority of the results presenigghectation categories. The average of percentage scores across
in this report involved calculating the average percentage score Qitasks (shown in the first column) are the same as the overall
each item within each task. The percentage score on an item isg{}@rages computed in Chapter 2. Again, the international averages

score achieved by a student expressed as a percentage of the mgjfisct the unweighted average of the country-level average per-
mum points available on that item. The average percentage scgg@tage scores for each category.

shown for each item in Chapter 1 is this score averaged over the o _
students in each country. Results shown in Figures 3.2 to 3.6 are based on calculating the

_ percentage of students internationally obtaining full credit (maxi-
The overall task averages for each country shown in Chapteitm points) and also the percentage obtaining partial credit

(also shown in Tables 2.1 and 2.2) were obtained by averaging {He point on a two-point item; one or two points on a three-point item)
country’s average percentage scores across all items in a task, Witheach example item.

each item being weighted equally. The unweighted average of items
within a task was chosen to equalize the contribution of each item,
since the scoring scheme for each item was developed indep8ATIMATING SAMPLING ERROR

dently, and the maximum point values were not required to be cog- — . . .
: ecause the statistics presented in this report are estimates of
parable across items. The overall averages for each country shown

in Chapter 2 (also shown in Tables 3.1 to 3.4) reflect that countr)(/nsa“onéII performance based on s_amples of studer_1ts, rather than the
alues that could be calculated if every student in every country
task-level average percentage scores averaged across all tasks, wit o
: . . had answered every question, it is important to have measures of
each task weighted equally. The international averages shown,in : : . )
. . e degree of uncertainty of the estimates. The jackknife proce-
all tables in Chapters 1 and 2 are the unweighted averages of thé . . .
ure was used to estimate the standard error associated with each

country-level average percentage scores.

statistic presented in this report. The use of confidence intervals,
Two different methods of analysis were used for the results showased on the standard errors, provides a way to make inferences
in Chapter 3 on performance expectations. The average percentalgeut the population means and proportions in a manner that reflects
scores by performance expectation categories in Tables 3.1 to 8@ uncertainty associated with the sample estimates. An estimated
were computed by the method described in the previous paragragdunple statistic plus or minus two standard errors represents a 95%
In these tables, however, average percentage scores for subsetewofidence interval for the corresponding population result.

items were computed based on their assignment to performance



