
2003TIMSS Assessment Frameworks
and Specifications 2003
2nd Edition

Ina V. S. Mullis

Michael O. Martin

Teresa A. Smith

Robert A. Garden

Kelvin D. Gregory

Eugenio J. Gonzalez

Steven J. Chrostowski

Kathleen M. O’Connor

Trends in Mathematics
and Science Study

The International Study Center
Lynch School of Education

The International Association for the
Evaluation of Educational Achievement



© 2003 International Association for the
Evaluation of Educational Achievement (IEA)

TIMSS Assessment Frameworks
and Specifications 2003 2nd Edition

February 2003

Publisher: International Study Center,
Lynch School of Education, Boston College

Library of Congress
Catalog Card Number: 2003101238

ISBN: 1–889938–30–0

For more information about
TIMSS contact:

TIMSS International Study Center
Lynch School of Education
Manresa House
Boston College
Chestnut Hill, MA 02467
United States

tel: +1-617-552-1600
fax: +1-617-552-1203

e-mail: timss@bc.edu

http: //timss.bc.edu

Boston College is an equal opportunity,
affirmative action employer. 

Printed and bound in the United States.



Preface i

Introduction 1
Overview 3 

The TIMSS Curriculum Model 3

The Development Process for the
TIMSS Assessment Frameworks
and Specifications 4

The TIMSS Tests 5

Student Populations Assessed 6

Mathematics Framework 7
Overview 9

Mathematics Content Domains 11

a Number 12

b Algebra 14

c Measurement 16

e Geometry 18

d Data 21

Mathematics Cognitive Domains 25

f Knowing Facts and Procedures 27

g Using Concepts 28

h Solving Routine Problems 30

i Reasoning 32

Communicating Mathematically 34

Guidelines for Calculator Use 34

Contents

Reasoning32



Science Framework 35
Overview 37

Science Content Domains 38

a Life Science 40

c Chemistry 47

b Physics 50

d Earth Science 54

e Environmental Science 58

Science Cognitive Domains 61

f Factual Knowledge 63

g Conceptual Understanding 64

h Reasoning and Analysis 66

Scientific Inquiry 69

Contextual Framework 71
Overview 73

The Curriculum 73

The Schools 75

Teachers and Their Preparation 76

Classroom Activities and Characteristics 78

The Students 81



Assessment Design 83
Scope of the Assessment 85

Dividing up the Item Pool 85

Block Design for Student Booklets 86

Question Types and Scoring Procedures 88

Scales for Reporting Student Achievement 89

Releasing Assessment Material
to the Public 90

Background Questionnaires 90

Endnotes 93

Appendix A 97
National Research Coordinators

Appendix B 103
Example Mathematics Items 

Appendix C 121
Example Science Items





Background

Advancing science and mathematics education has long been the focus of
studies by the IEA, the International Association for the Evaluation of
Educational Achievement. Reflecting the seminal place that these two key
curriculum areas hold in all educational systems as fundamental to devel-
oping technologically proficient societies, IEA has been measuring student
achievement and collecting contextual information to facilitate student
learning in mathematics and science for nearly 40 years.

The conduct of the First International Mathematics Study (FIMS)
dates back to 1964, and science first was assessed as part of the Six Subject
Study in 1970-71. Mathematics and science were again the focus of major
research efforts in 1980-82 and 1983-84, respectively. In 1990, the IEA
General Assembly determined to assess science and mathematics together
on a regular basis every four years. This decision marked the first of the
large-scale international studies to measure trends in student performance,
beginning with the original TIMSS (the Third International Mathematics
and Science Study) conducted in 1995, TIMSS-Repeat in 1999, and now
TIMSS 2003 (renamed the Trends in International Mathematics and
Science Study), also known as TIMSS Trends. 

Frameworks for TIMSS 2003

A particular challenge for TIMSS 2003 was developing this set of frame-
works articulating important content for students to have learned in math-
ematics and science, as well as describing important home and school
contexts influencing achievement in these subjects. It is important that
these frameworks capture important issues for mathematics and science
education today, while providing the vision necessary to take the TIMSS
cycle of studies beyond the 2003 assessment. The frameworks, produced
at the beginning of the new millennium, are designed to shape future IEA
assessments in mathematics and science so that they can evolve with the
times, while recognizing the axiom – If you want to measure change, do not
change the measure.

The TIMSS International Study Center at Boston College prepared
this second edition of the frameworks to provide examples of the types of
assessment questions contained in the TIMSS 2003 assessment. The exam-
ple items for mathematics are presented in Appendix B and for science in
Appendix C. The second edition also contains some minor revisions, in
particular to the section on the assessment design.
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