
Ina V.S. Mullis

Michael O. Martin

Eugenio J. Gonzalez

Steven J. Chrostowski

International Association 
for the Evaluation of 
Educational Achievement



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE

© 2004 International Association for the Evaluation of Educational Achievement 
(IEA)

TIMSS 2003 International Mathematics Report / by Ina V.S. Mullis, Michael O. 
Martin, Eugenio J. Gonzalez, Steven J. Chrostowski.

Publisher:
TIMSS & PIRLS International Study Center,



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE

Contents

 3 Executive Summary

 13 Introduction
 13 What is TIMSS?

 14 Who Conducts TIMSS?

 15 Which Countries Participated in 
TIMSS 2003?

 16 Exhibit 1
Countries Participating in TIMSS 

 18 What Is the Comparability Across 
the Grades and Ages Tested?

 20 Exhibit 2
Information About the Grades Tested 
in TIMSS 2003 

 25 What Was the Nature of the 
Mathematics Test and Background 
Questionnaires?

 26 How Do Country Characteristics 



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE

 69 Grade 8: Achievement at 
the Advanced International 
Benchmark

 71 Exhibit 2.5
Description of TIMSS 2003 Advanced 
International Benchmark (625) of 
Mathematics Achievement

 72 Exhibit 2.6 
TIMSS 2003 Advanced International 
Benchmark (625) of Mathematics 
Achievement – Example Item 1 (Part C)

 73 Exhibit 2.7
TIMSS 2003 Advanced International 
Benchmark (625) of Mathematics  
Achievement – Example Item 2

 74 Grade 8: Achievement at the High 
International Benchmark

 75 Exhibit 2.8
Description of TIMSS 2003 High International 
Benchmark (550) of Mathematics 
Achievement

 76 Exhibit 2.9
TIMSS 2003 High International Benchmark 
(550) of Mathematics Achievement –  
Example Item 3

 77 Exhibit 2.10 
TIMSS 2003 High International Benchmark 
(550) of Mathematics Achievement –  
Example Item 4

 78 Grade 8: Achievement at the 
Intermediate International 
Benchmark

 79 Exhibit 2.11
TIMSS 2003 Intermediate International 
Benchmark (475) of Mathematics 
Achievement

 80 Exhibit 2.12
TIMSS 2003 Intermediate International 
Benchmark (475) of Mathematics  
Achievement – Example Item 5

 81 Exhibit 2.13 
TIMSS 2003 Intermediate International 
Benchmark (475) of Mathematics 
Achievement – Example Item 6

 82 Grade 8: Achievement at the Low 
International Benchmark 

 83 Exhibit 2.14
Description of TIMSS 2003 Low International 

Benchmark (400) of Mathematics 
Achievement

 84 Exhibit 2.15
TIMSS 2003 Low International Benchmark 
(400) of Mathematics Achievement –  
Example Item 7

 85 Grade 4: Achievement at 
the Advanced International 
Benchmark

 86 Exhibit 2.16
Description of TIMSS 2003 Advanced 
International Benchmark (625) of 
Mathematics Achievement

 87 Exhibit 2.17
TIMSS 2003 Advanced International 
Benchmark (625) of Mathematics 
Achievement – Example Item 1

 88 Exhibit 2.18
TIMSS 2003 Advanced International 
Benchmark (625) of Mathematics 
Achievement – Example Item 2

 89 Grade 4: Achievement at the High 
International Benchmark

 90 Exhibit 2.19
Description of TIMSS 2003 High International 
Benchmark (550) of Mathematics 
Achievement 

 91 Exhibit 2.20
TIMSS 2003 High International Benchmark 
(550) of Mathematics Achievement –  
Example Item 3

 92 Exhibit 2.21
TIMSS 2003 High International Benchmark 
(550) of Mathematics Achievement –  
Example Item 4 (Part B)

 93 Grade 4: Achievement at the 
Intermediate International 
Benchmark 

 94 Exhibit 2.22
Description of TIMSS 2003 Intermediate 
International Benchmark (475) of  
Mathematics Achievement

 95 Exhibit 2.23
TIMSS 2003 Intermediate International 
Benchmark (475) of Mathematics  
Achievement – Example Item 5

 96 Exhibit 2.24
TIMSS 2003 Intermediate International 

Contents (...Continued)



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE

Benchmark (475) of Mathematics 
Achievement – Example Item 6

 97 Grade 4: Achievement at the Low 
International Benchmark

 98 Exhibit 2.25
Description of TIMSS 2003 Low International 
Benchmark (400) of Mathematics 
Achievement

 99 Exhibit 2.26
TIMSS 2003 Low International Benchmark 
(400) of Mathematics Achievement 
– Example Item 7

 100 Exhibit 2.27
TIMSS 2003 Low International Benchmark 
(400) of Mathematics Achievement –  
Example Item 8

 101 What Issues Emerge from the 
Benchmark Descriptions?

 103 Chapter 3
Average Achievement in the 



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE

163 Chapter 5 
The Mathematics Curriculum

 164 Which Countries Have a 
National Curriculum and Public 
Examinations in Mathematics?

 166 Exhibit 5.1
Intended Mathematics Curriculum

 168 How Do Countries Support 
and Monitor Curriculum 
Implementation?

 170 Exhibit 5.2
Methods Used to Support or Monitor 
Implementation of the Intended Mathematics 
Curriculum

 172 How Much Instructional Time is 
Intended for Mathematics?

 173 Exhibit 5.3
Percentage of Total Instructional Time 
Intended for Mathematics

 174 Do Countries Differentiate the 
Intended Mathematics Curriculum 
for Students with Different Levels 
of Ability?

 175 Exhibit 5.4
The Way the Intended Mathematics 
Curriculum Addresses the Issue of Students 
with Different Levels of Ability

 177 What Approaches and Processes 
Do Countries Emphasize in 
their Intended Mathematics 
Curriculum?

 178 Exhibit 5.5
Emphasis on Approaches and Processes in 
the Intended Mathematics Curriculum

 180 Are the TIMSS Mathematics 
Topics Included in the Intended 
Curriculum?

 184 Exhibit 5.6
Summary of TIMSS Mathematics Topics in the 
Intended Curriculum

 188 Are the TIMSS Mathematics 
Topics Taught in School?

 190 Exhibit 5.7
Summary of Students Taught the TIMSS 
Mathematics Topics

 193 Which TIMSS Mathematics 
Topics Are in the Intended and 
Implemented Curriculum? 

 194 Exhibit 5.8
Intended and Taught TIMSS Number Topics

 198 Exhibit 5.9
Intended and Taught TIMSS Algebra Topics

 200 Exhibit 5.10
Intended and Taught TIMSS Measurement 
Topics

 202 Exhibit 5.11
Intended and Taught TIMSS Geometry Topics

 208 Exhibit 5.12
Intended and Taught TIMSS Data Topics

 210 Exhibit 5.13
Intended and Taught TIMSS Number Topics

 214 Exhibit 5.14
Intended and Taught TIMSS Patterns and 
Relationships Topics

 216 Exhibit 5.15
Intended and Taught TIMSS Measurement 
Topics

 218 Exhibit 5.16
Intended and Taught TIMSS Geometry Topics

 221 Exhibit 5.17
Intended and Taught TIMSS Data Topics

 225 Chapter 6 
Teachers of Mathematics

 226 What Are the Requirements for 
Being a Mathematics Teacher?

 228 Exhibit 6.1 
Current Requirements for Being a 
Mathematics Teacher

 230 Exhibit 6.2
Licensing/Certification Authority for 
Mathematics Teachers

Contents (...Continued)



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE

 232 What Are the Background 
Characteristics of Mathematics 
Teachers? 

 234 Exhibit 6.3
Mathematics Teachers' Gender, Age, 
Certification, and Number of Years of 
Teaching

 236 What Preparation Do Teachers 
Have for Teaching Mathematics? 

 238 Exhibit 6.4
Highest Educational Level of Mathematics 
Teachers

 240 Exhibit 6.5
Preparation to Teach Mathematics 

 242 Exhibit 6.6
Professional Development Opportunities for 
Teachers in Mathematics and Science 

 248 Exhibit 6.7
Teachers' Participation in Professional 
Development in Mathematics

 250 Exhibit 6.8
Types of Interactions Among Mathematics 
Teachers

 254 How Ready Do Teachers Think 
They Are to Teach Mathematics?

 256 Exhibit 6.9
Readiness to Teach Mathematics

 263 Chapter 7
Classroom Characteristics and 
Instruction

 264 How Do the Characteristics of 
Mathematics Classrooms Impact 
Instruction? 

 266 Exhibit 7.1
Class Size for Mathematics Instruction

 268 Exhibit 7.2
Index of Teachers' Reports on Teaching 
Mathematics Classes with Few or No 
Limitations on Instruction Due to Student 
Factors (MCFL)

 269 How Much School Time Is 
Devoted to Mathematics 
Instruction? 

 270 Exhibit 7.3
Mathematics Instructional Time

 272 Exhibit 7.4
Percentage of Time in Mathematics Class 
Devoted to TIMSS Content Areas During the 
School Year

 274 What Activities Do Students Do in 
Their Mathematics Lessons?

 276 Exhibit 7.5
Students' Reports on Mathematics Content 
Related Emphasis in Classroom Activities

 278 Exhibit 7.6 
Teachers' Reports on Mathematics Content 
Related Emphasis in Students' Classroom 
Activities

 281 Exhibit 7.7
Students' Reports on Problem Solving 
Related Emphasis in Classroom Activities

 282 Exhibit 7.8
Teachers' Reports on Problem Solving Related 
Emphasis in Classroom Activities

 283 What Instructional Strategies Are 
Used in Mathematics Classes?

 284 Exhibit 7.9
Textbook Use in Teaching Mathematics

 286 Exhibit 7.10
Percentage of Time in Mathematics Lessons 
Students Spend on Various Activities in a 
Typical Week

 290 How Are Calculators and 
Computers Used?

 292 Exhibit 7.11
Emphasis on Calculators in Mathematics 
Class

 294 Exhibit 7.12





TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE

 349 Population Definition and 
Sampling

 352 Exhibit A.6
Coverage of TIMSS 2003 Target Population

 354 Exhibit A.7
School Sample Sizes

 356 Exhibit A.8
Student Sample Sizes  

 358 Exhibit A.9
Participation Rates (Weighted)

 360 Data Collection

 361 Scoring the Constructed-Response 
Items

 362 Exhibit A.10
TIMSS 2003 Within-Country Scoring 
Reliability for the Constructed-Response 
Mathematics Items

 364 Exhibit A.11
TIMSS 2003 Trend Scoring Reliability 
(1999–2003) for the Constructed-Response 
Mathematics Items

 365 Exhibit A.12
TIMSS 2003 Cross-Country Scoring Reliability 
for the Constructed-Response 
Mathematics Items

 367 Test Reliability

 368 Exhibit A.13
Cronbach's Alpha Reliability 
Coefficient – TIMSS 2003 Mathematics Test

 369 Data Processing

 370 IRT Scaling and Data Analysis

 372 Estimating Sampling Error

 373 Assessing Statistical Significance

 373 Setting International Benchmarks 
of Student Achievement

 374 Calculator Use in the TIMSS 2003 
Mathematics Assessment

 375 Exhibit A.14
Students' Reports on the Frequency of 
Calculator Use During the TIMSS 2003 Test

 379 Appendix B
Multiple Comparisons of Average 
Achievement in Mathematics Content 
Areas

 380 Exhibit B.1
Multiple Comparisons of Average 
Achievement in Number

 382 Exhibit B.2
Multiple Comparisons of Average 
Achievement in Algebra

 384 Exhibit B.3
Multiple Comparisons of Average 
Achievement in Measurement

 386 Exhibit B.4
Multiple Comparisons of Average 
Achievement in Geometry

 388 Exhibit B.5
Multiple Comparisons of Average 
Achievement in Data 

 390 Exhibit B.6
Multiple Comparisons of Average 
Achievement in Number

 391 Exhibit B.7
Multiple Comparisons of Average 
Achievement in Patterns and Relationships

 392 Exhibit B.8
Multiple Comparisons of Average 
Achievement in Measurement

 393 Exhibit B.9
Multiple Comparisons of Average 
Achievement in Geometry

 394 Exhibit B.10
Multiple Comparisons of Average 
Achievement in Data

Contents (...Continued)



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE

397 Appendix C
The Test-Curriculum Matching 
Analysis: Mathematics

 400 Exhibit C.1
Average Percent Correct for Test-Curriculum 
Matching Analysis – Mathematics

 404 Exhibit C.2
Standard Errors for the Test-Curriculum 
Matching Analysis – Mathematics

 409 Appendix D
Percentiles and Standard Deviations of 
Mathematics Achievement

 410 Exhibit D.1
Percentiles of Achievement in Mathematics

 412 Exhibit D.2
Standard Deviations of Achievement in 
Mathematics

 415 Appendix E
Descriptions of Mathematics Items at 
Each Benchmark

 416 Exhibit E.1
Descriptions of Mathematics Items at Each 
International Benchmark

 424 Exhibit E.2
Descriptions of Mathematics Items at Each 
International Benchmark

 433 Appendix F
Syrian Arab Republic and Yemen - 
Mathematics Achievement

 434 Exhibit F.1
Syrian Arab Republic – Selected Mathematics 
Achievement Results

 435 Exhibit F.2
Yemen – Selected Mathematics Achievement 
Results

 437 Appendix G
Acknowledgements

Contents (...Continued)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <    /NLD     /ESP <    /NLD     /NLD     /ESP <>>
>> setdistillerparams
<<200/HWResolution [2500 2500]200/PageSize [612.500 792.500]
>> setpagedevice




