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Appendix C.2: Coverage of TIMSS 2011 Target Population

Country
International Target Population Exclusions from National Target Population

Coverage Notes on Coverage
School-level 
Exclusions

Within-sample 
Exclusions

Overall Exclusions

Armenia 100% 2.0% 0.0% 2.0%
Australia 100% 2.1% 2.3% 4.4%
Austria 100% 1.3% 3.8% 5.1%

2 a Azerbaijan 100% 2.3% 4.9% 7.2%
Bahrain 100% 0.4% 0.7% 1.1%
Belgium (Flemish) 100% 0.5% 4.5% 5.0%
Chile 100% 1.8% 1.9% 3.7%
Chinese Taipei 100% 0.1% 1.4% 1.4%

2 Croatia 100% 2.9% 5.0% 7.9%
Czech Republic 100% 4.1% 0.9% 5.1%

2 Denmark 100% 1.6% 4.7% 6.3%
England 100% 1.7% 0.4% 2.0%
Finland 100% 1.6% 1.5% 3.1%

1 a Georgia 92% Students taught in Georgian 1.4% 3.5% 4.9%
Germany 100% 0.9% 1.0% 1.9%

2 Hong Kong SAR 100% 5.8% 2.7% 8.6%
Hungary 100% 2.2% 2.0% 4.2%
Iran, Islamic Rep. of 100% 4.4% 0.1% 4.5%
Ireland 100% 1.6% 0.9% 2.5%
Italy 100% 0.0% 3.7% 3.7%
Japan 100% 2.2% 1.0% 3.2%

2 Kazakhstan 100% 3.7% 2.5% 6.3%
Korea, Rep. of 100% 1.5% 1.0% 2.5%

1 Kuwait 78% Students in public schools 0.3% 0.0% 0.3%
1 2 Lithuania 93% Students taught in Lithuanian 1.9% 3.7% 5.6%

Malta 100% 0.0% 3.6% 3.6%
Morocco 100% 2.0% 0.0% 2.0%
Netherlands 100% 3.7% 0.4% 4.0%
New Zealand 100% 2.8% 2.2% 4.9%
Northern Ireland 100% 2.6% 0.9% 3.5%
Norway 100% 0.9% 3.3% 4.3%
Oman 100% 0.8% 0.7% 1.5%
Poland 100% 2.3% 1.5% 3.8%
Portugal 100% 1.4% 1.1% 2.5%

2 Qatar 100% 4.3% 1.9% 6.2%
Romania 100% 1.1% 2.9% 4.0%
Russian Federation 100% 2.9% 2.4% 5.3%
Saudi Arabia 100% 1.4% 0.2% 1.6%

2 Serbia 100% 5.3% 4.1% 9.4%
2 Singapore 100% 5.9% 0.4% 6.3%

Slovak Republic 100% 3.8% 0.8% 4.6%
Slovenia 100% 2.3% 0.3% 2.6%
Spain 100% 1.6% 3.6% 5.3%
Sweden 100% 1.9% 2.2% 4.1%
Thailand 100% 1.5% 0.0% 1.5%
Tunisia 100% 2.3% 0.1% 2.5%
Turkey 100% 1.0% 1.5% 2.5%
United Arab Emirates 100% 1.4% 1.8% 3.3%

2 United States 100% 0.0% 7.0% 7.0%
Yemen 100% 3.0% 0.7% 3.7%

1 National Target Population does not include all of the International Target Population.
2 National Defined Population covers 90% to 95% of National Target Population.
3 National Defined population covers less than 90% of National Target population (but at least 77%).
a Exclusion rates for Azerbaijan and Georgia are slightly underestimated as some conflict zones were not covered and no official statistics were available.
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Appendix C.2: Coverage of TIMSS 2011 Target Population (Continued)

Country
International Target Population Exclusions from National Target Population

Coverage Notes on Coverage
School-level 
Exclusions

Within-sample 
Exclusions

Overall Exclusions

Sixth Grade Participants

Botswana 100% 0.1% 0.2% 0.3%
Honduras 100% 3.8% 0.7% 4.5%
Yemen 100% 3.3% 0.7% 4.0%

Benchmarking Participants

2 Alberta, Canada 100% 1.5% 6.1% 7.5%
Ontario, Canada 100% 1.0% 4.3% 5.3%
Quebec, Canada 100% 2.7% 1.0% 3.7%
Abu Dhabi, UAE 100% 1.4% 1.3% 2.7%
Dubai, UAE 100% 0.4% 4.8% 5.1%

1 3 Florida, US 89% Students in public schools 0.0% 12.1% 12.1%
1 2 North Carolina, US 93% Students in public schools 0.0% 10.1% 10.1%

Appendix C.2: Coverage of TIMSS 2011 Target Population (Continued)
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Appendix C.3: Coverage of TIMSS 2011 Target Population

Country
International Target Population Exclusions from National Target Population

Coverage Notes on Coverage
School-level 
Exclusions

Within-sample 
Exclusions

Overall Exclusions

Armenia 100% 1.5% 0.0% 1.5%
Australia 100% 1.3% 1.9% 3.2%
Bahrain 100% 0.5% 1.1% 1.6%
Chile 100% 1.1% 1.7% 2.8%
Chinese Taipei 100% 0.1% 1.2% 1.3%
England 100% 2.2% 0.1% 2.2%
Finland 100% 2.6% 0.9% 3.4%

1 a Georgia 93% Students taught in Georgian 0.9% 3.7% 4.5%
Ghana 100% 0.6% 0.0% 0.6%
Hong Kong SAR 100% 3.9% 1.3% 5.3%
Hungary 100% 2.3% 2.1% 4.4%
Indonesia 100% 3.2% 0.0% 3.2%
Iran, Islamic Rep. of 100% 2.2% 0.0% 2.2%

3 Israel 100% 16.4% 6.1% 22.6%
Italy 100% 0.0% 4.6% 4.7%
Japan 100% 1.8% 1.0% 2.8%
Jordan 100% 0.0% 0.4% 0.4%
Kazakhstan 100% 3.8% 1.3% 5.1%
Korea, Rep. of 100% 1.0% 0.9% 1.9%
Lebanon 100% 1.4% 0.0% 1.4%

1 Lithuania 93% Students taught in Lithuanian 1.4% 3.4% 4.8%
Macedonia, Rep. of 100% 2.8% 0.6% 3.3%
Malaysia 100% 0.1% 0.0% 0.1%
Morocco 100% 0.1% 0.0% 0.1%
New Zealand 100% 2.0% 1.2% 3.2%
Norway 100% 0.5% 1.4% 1.9%
Oman 100% 0.9% 0.3% 1.2%
Palestinian Nat’I Auth. 100% 0.6% 0.9% 1.5%
Qatar 100% 4.0% 0.5% 4.5%
Romania 100% 0.0% 1.2% 1.3%

2 Russian Federation 100% 2.9% 3.1% 6.0%
Saudi Arabia 100% 1.2% 0.1% 1.2%

2 Singapore 100% 5.7% 0.4% 6.0%
Slovenia 100% 1.7% 0.6% 2.3%
Sweden 100% 2.2% 2.9% 5.1%
Syrian Arab Republic 100% 1.9% 0.0% 1.9%
Thailand 100% 1.4% 0.1% 1.5%
Tunisia 100% 0.3% 0.1% 0.3%
Turkey 100% 0.2% 1.2% 1.5%
Ukraine 100% 2.5% 0.4% 2.8%
United Arab Emirates 100% 1.5% 1.3% 2.8%

2 United States 100% 0.0% 7.2% 7.2%

1 National Target Population does not include all of the International Target Population.
2 National Defined Population covers 90% to 95% of National Target Population.
3 National Defined population covers less than 90% of National Target population (but at least 77%).
a Exclusion rates for Georgia are slightly underestimated as some conflict zones were not covered and no official statistics were available.
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Appendix C.3: Coverage of TIMSS 2011 Target Population (Continued)

Country
International Target Population Exclusions from National Target Population

Coverage Notes on Coverage
School-level 
Exclusions

Within-sample 
Exclusions

Overall Exclusions

Ninth Grade Participants

Botswana 100% 0.0% 0.0% 0.0%
2 Honduras 100% 3.0% 2.7% 5.6%

South Africa 100% 1.4% 0.0% 1.4%

Benchmarking Participants

2 Alberta, Canada 100% 1.5% 5.9% 7.4%
2 Ontario, Canada 100% 0.8% 4.8% 5.6%

Quebec, Canada 100% 2.0% 3.0% 4.9%
Abu Dhabi, UAE 100% 1.1% 0.6% 1.7%
Dubai, UAE 100% 0.2% 3.8% 4.0%

1 Alabama, US 92% Students in public schools 0.0% 4.6% 4.6%
1 2 California, US 91% Students in public schools 0.0% 5.6% 5.6%

1 Colorado, US 94% Students in public schools 0.0% 4.1% 4.1%
1 2 Connecticut, US 90% Students in public schools 0.0% 8.5% 8.5%
1 2 Florida, US 89% Students in public schools 0.0% 6.9% 6.9%
1 2 Indiana, US 90% Students in public schools 0.0% 6.3% 6.3%
1 2 Massachusetts, US 89% Students in public schools 0.0% 7.9% 7.9%

1 Minnesota, US 90% Students in public schools 0.0% 4.3% 4.3%
1 3 North Carolina, US 93% Students in public schools 0.0% 11.4% 11.4%

Appendix C.3: Coverage of TIMSS 2011 Target Population (Continued)
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Appendix C.4: School Sample Sizes

Country
Number of Schools in 

Original Sample
Number of Eligible 

Schools in Original Sample

Number of Schools in 
Original Sample that 

Participated

Number of Replacement 
Schools that Participated

Total Number of Schools 
that Participated

Armenia 150 150 150 0 150
Australia 290 284 275 5 280
Austria 160 158 158 0 158
Azerbaijan 170 169 142 27 169
Bahrain 174 172 159 0 159
Belgium (Flemish) 156 150 114 28 142
Chile 203 202 169 31 200
Chinese Taipei 150 150 150 0 150
Croatia 152 152 150 2 152
Czech Republic 180 178 161 16 177
Denmark 240 235 186 30 216
England 150 150 122 3 125
Finland 150 146 141 4 145
Georgia 180 177 172 1 173
Germany 200 199 190 7 197
Hong Kong SAR 154 154 134 2 136
Hungary 150 150 146 3 149
Iran, Islamic Rep. of 250 244 244 0 244
Ireland 152 151 147 3 150
Italy 205 205 166 36 202
Japan 150 150 144 5 149
Kazakhstan 150 149 147 2 149
Korea, Rep. of 150 150 150 0 150
Kuwait 150 150 148 0 148
Lithuania 160 154 145 9 154
Malta 99 96 96 0 96
Morocco 289 287 286 0 286
Netherlands 151 148 75 53 128
New Zealand 189 189 154 26 180
Northern Ireland 160 160 100 36 136
Norway 150 145 84 35 119
Oman 338 333 327 0 327
Poland 150 150 150 0 150
Portugal 150 150 132 15 147
Qatar 175 167 166 0 166
Romania 150 148 147 1 148
Russian Federation 202 202 202 0 202
Saudi Arabia 175 171 163 8 171
Serbia 160 156 152 4 156
Singapore 176 176 176 0 176
Slovak Republic 200 198 187 10 197
Slovenia 202 201 193 2 195
Spain 152 152 147 4 151
Sweden 161 153 148 4 152
Thailand 168 168 143 25 168
Tunisia 222 222 222 0 222
Turkey 260 257 251 6 257
United Arab Emirates 478 460 459 0 459
United States 450 437 347 22 369
Yemen 223 218 216 0 216

Sixth Grade Participants

Botswana 150 149 149 0 149
Honduras 152 147 133 14 147
Yemen 150 147 146 0 146

Benchmarking Participants

Alberta, Canada 150 144 141 2 143
Ontario, Canada 150 149 145 1 146
Quebec, Canada 200 197 189 1 190
Abu Dhabi, UAE 168 165 164 0 164
Dubai, UAE 152 139 139 0 139
Florida, US 81 80 77 0 77
North Carolina, US 49 49 46 0 46
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Appendix C.5: School Sample Sizes

Country
Number of Schools in 

Original Sample
Number of Eligible 

Schools in Original Sample

Number of Schools in 
Original Sample that 

Participated

Number of Replacement 
Schools that Participated

Total Number of Schools 
that Participated

Armenia 153 153 153 0 153
Australia 290 287 276 1 277
Bahrain 97 96 95 0 95
Chile 197 196 166 27 193
Chinese Taipei 150 150 150 0 150
England 150 150 113 5 118
Finland 150 148 143 2 145
Georgia 180 175 171 1 172
Ghana 163 161 161 0 161
Hong Kong SAR 150 150 116 1 117
Hungary 150 147 144 2 146
Indonesia 154 153 153 0 153
Iran, Islamic Rep. of 250 238 237 1 238
Israel 152 151 143 8 151
Italy 204 204 166 31 197
Japan 150 150 128 10 138
Jordan 232 230 230 0 230
Kazakhstan 150 147 146 1 147
Korea, Rep. of 150 150 150 0 150
Lebanon 150 150 136 11 147
Lithuania 150 142 132 9 141
Macedonia, Rep. of 150 150 150 0 150
Malaysia 180 180 180 0 180
Morocco 285 280 279 0 279
New Zealand 162 162 141 17 158
Norway 150 150 134 0 134
Oman 338 333 323 0 323
Palestinian Nat’I Auth. 203 201 201 0 201
Qatar 113 110 109 0 109
Romania 150 147 145 2 147
Russian Federation 210 210 210 0 210
Saudi Arabia 154 153 150 3 153
Singapore 165 165 165 0 165
Slovenia 191 191 183 3 186
Sweden 159 156 152 1 153
Syrian Arab Republic 150 150 148 0 148
Thailand 172 172 160 12 172
Tunisia 217 211 207 0 207
Turkey 240 239 237 2 239
Ukraine 150 148 146 2 148
United Arab Emirates 477 460 458 0 458
United States 600 574 499 2 501

Ninth Grade Participants

Botswana 150 150 150 0 150
Honduras 160 155 134 21 155
South Africa 298 285 283 2 285

Benchmarking Participants

Alberta, Canada 150 147 133 12 145
Ontario, Canada 150 146 142 1 143
Quebec, Canada 200 198 189 0 189
Abu Dhabi, UAE 170 167 166 0 166
Dubai, UAE 143 131 130 0 130
Alabama, US 63 60 55 0 55
California, US 94 93 79 3 82
Colorado, US 60 60 50 3 53
Connecticut, US 63 62 62 0 62
Florida, US 65 64 60 0 60
Indiana, US 62 58 55 1 56
Massachusetts, US 58 56 56 0 56
Minnesota, US 60 56 51 4 55
North Carolina, US 62 60 59 0 59

Appendix C.5: School Sample Sizes
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Appendix C.6: Student Sample Sizes

Country

Within-school 
Student 

Participation 
(Weighted 
Percentage)

Number of 
Sampled  

Students in 
Participating 

Schools

Number of 
Students 

Withdrawn from 
Class/School

Number of 
Students  
Excluded

Number of  
Eligible  
Students

Number of 
Students  
Absent

Number of 
Students  
Assessed

Armenia 98% 5,292 1 0 5,291 145 5,146
Australia 95% 6,709 103 122 6,484 338 6,146
Austria 98% 4,976 25 175 4,776 108 4,668
Azerbaijan 100% 5,098 206 0 4,892 10 4,882
Bahrain 98% 4,213 32 20 4,161 78 4,083
Belgium (Flemish) 98% 5,219 84 196 4,939 90 4,849
Chile 96% 6,010 81 79 5,850 265 5,585
Chinese Taipei 99% 4,376 18 35 4,323 39 4,284
Croatia 95% 5,097 27 245 4,825 241 4,584
Czech Republic 95% 4,895 28 35 4,832 254 4,578
Denmark 95% 4,452 54 183 4,215 228 3,987
England 94% 3,689 49 13 3,627 230 3,397
Finland 96% 4,917 23 53 4,841 203 4,638
Georgia 99% 4,958 23 56 4,879 80 4,799
Germany 96% 4,229 37 21 4,171 176 3,995
Hong Kong SAR 93% 4,330 21 65 4,244 287 3,957
Hungary 97% 5,488 40 67 5,381 177 5,204
Iran, Islamic Rep. of 99% 5,932 98 5 5,829 69 5,760
Ireland 95% 4,836 22 43 4,771 211 4,560
Italy 97% 4,529 26 153 4,350 150 4,200
Japan 97% 4,595 10 48 4,537 126 4,411
Kazakhstan 99% 4,521 37 41 4,443 61 4,382
Korea, Rep. of 98% 4,494 46 42 4,406 72 4,334
Kuwait 94% 4,431 0 0 4,431 289 4,142
Lithuania 94% 5,140 37 131 4,972 284 4,688
Malta 95% 3,958 24 142 3,792 185 3,607
Morocco 97% 8,414 273 0 8,141 300 7,841
Netherlands 97% 3,461 120 13 3,328 99 3,229
New Zealand 94% 6,172 129 96 5,947 375 5,572
Northern Ireland 93% 3,942 27 49 3,866 295 3,571
Norway 85% 3,881 21 122 3,738 617 3,121
Oman 98% 10,840 129 75 10,636 225 10,411
Poland 96% 5,316 15 71 5,230 203 5,027
Portugal 94% 4,384 18 64 4,302 260 4,042
Qatar 99% 4,394 178 70 4,146 29 4,117
Romania 98% 4,879 91 12 4,776 103 4,673
Russian Federation 98% 4,693 30 89 4,574 107 4,467
Saudi Arabia 99% 4,625 42 4 4,579 64 4,515
Serbia 97% 4,603 32 54 4,517 138 4,379
Singapore 96% 6,687 33 3 6,651 283 6,368
Slovak Republic 96% 5,933 45 46 5,842 226 5,616
Slovenia 97% 4,674 13 14 4,647 155 4,492
Spain 97% 4,461 16 156 4,289 106 4,183
Sweden 92% 5,235 75 84 5,076 413 4,663
Thailand 99% 4,556 74 0 4,482 34 4,448
Tunisia 99% 5,057 81 4 4,972 60 4,912
Turkey 98% 7,905 159 105 7,641 162 7,479
United Arab Emirates 97% 15,428 135 113 15,180 460 14,720
United States 95% 14,205 185 839 13,181 612 12,569
Yemen 97% 8,794 412 20 8,362 304 8,058

Students attending a sampled class at the time the sample was chosen but leaving the class before the assessment was administered were classified  
as “withdrawn.”  
Students with a disability or language barrier that prevented them from participating in the assessment were classified as “excluded.” 
Students not present when the assessment was administered, and not subsequently assessed in a make-up session, were classified as “absent.”

Appendix C.6: Student Sample Sizes
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Appendix C.6: Student Sample Sizes (Continued)

Country

Within-school 
Student 

Participation 
(Weighted 
Percentage)

Number of 
Sampled  

Students in 
Participating 

Schools

Number of 
Students 

Withdrawn from 
Class/School

Number of 
Students  
Excluded

Number of  
Eligible  
Students

Number of 
Students  
Absent

Number of 
Students  
Assessed

Sixth Grade Participants

Botswana 99% 4,298 39 8 4,251 53 4,198
Honduras 97% 4,186 117 0 4,069 150 3,919
Yemen 96% 5,364 212 15 5,137 208 4,929

Benchmarking Participants

Alberta, Canada 96% 4,086 84 187 3,815 170 3,645
Ontario, Canada 96% 5,022 75 165 4,782 212 4,570
Quebec, Canada 95% 4,529 33 50 4,446 211 4,235
Abu Dhabi, UAE 98% 4,308 13 29 4,266 102 4,164
Dubai, UAE 96% 6,553 71 74 6,408 257 6,151
Florida, US 95% 3,121 43 265 2,813 152 2,661
North Carolina, US 95% 2,104 13 203 1,888 96 1,792

Appendix C.6: Student Sample Sizes (Continued)
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Appendix C.7: Student Sample Sizes

Country

Within-school 
Student 

Participation 
(Weighted 
Percentage)

Number of 
Sampled  

Students in 
Participating 

Schools

Number of 
Students 

Withdrawn from 
Class/School

Number of 
Students  
Excluded

Number of  
Eligible  
Students

Number of 
Students  
Absent

Number of 
Students  
Assessed

Armenia 97% 6,057 0 0 6,057 211 5,846
Australia 90% 9,007 192 141 8,674 1,118 7,556
Bahrain 98% 4,960 185 27 4,748 108 4,640
Chile 95% 6,290 95 82 6,113 278 5,835
Chinese Taipei 99% 5,166 34 22 5,110 68 5,042
England 89% 4,382 88 3 4,291 449 3,842
Finland 95% 4,549 16 26 4,507 241 4,266
Georgia 98% 4,779 66 51 4,662 99 4,563
Ghana 97% 8,073 486 0 7,587 264 7,323
Hong Kong SAR 96% 4,261 42 55 4,164 149 4,015
Hungary 96% 5,489 28 55 5,406 228 5,178
Indonesia 96% 6,201 190 0 6,011 216 5,795
Iran, Islamic Rep. of 99% 6,264 141 0 6,123 94 6,029
Israel 92% 5,174 19 64 5,091 392 4,699
Italy 96% 4,379 23 210 4,146 167 3,979
Japan 94% 4,747 14 46 4,687 273 4,414
Jordan 96% 8,439 344 28 8,067 373 7,694
Kazakhstan 98% 4,551 70 25 4,456 66 4,390
Korea, Rep. of 99% 5,315 43 42 5,230 64 5,166
Lebanon 96% 4,231 103 0 4,128 154 3,974
Lithuania 93% 5,285 50 100 5,135 388 4,747
Macedonia, Rep. of 95% 4,360 67 23 4,270 208 4,062
Malaysia 98% 6,209 334 0 5,875 142 5,733
Morocco 94% 9,869 333 0 9,536 550 8,986
New Zealand 90% 6,079 128 41 5,910 574 5,336
Norway 94% 4,229 30 53 4,146 284 3,862
Oman 98% 9,947 140 36 9,771 229 9,542
Palestinian Nat’I Auth. 98% 8,069 120 27 7,922 110 7,812
Qatar 99% 4,641 167 18 4,456 34 4,422
Romania 99% 5,704 94 1 5,609 86 5,523
Russian Federation 98% 5,146 38 96 5,012 119 4,893
Saudi Arabia 98% 4,477 35 3 4,439 95 4,344
Singapore 95% 6,314 36 48 6,230 303 5,927
Slovenia 94% 4,722 11 29 4,682 267 4,415
Sweden 94% 6,210 114 137 5,959 386 5,573
Syrian Arab Republic 93% 4,756 0 0 4,756 343 4,413
Thailand 99% 6,404 201 0 6,203 79 6,124
Tunisia 97% 5,464 195 2 5,267 139 5,128
Turkey 97% 7,348 104 94 7,150 222 6,928
Ukraine 98% 3,491 27 14 3,450 72 3,378
United Arab Emirates 97% 14,716 106 48 14,562 473 14,089
United States 94% 11,864 302 398 11,164 687 10,477

Students attending a sampled class at the time the sample was chosen but leaving the class before the assessment was administered were classified  
as “withdrawn.”  
Students with a disability or language barrier that prevented them from participating in the assessment were classified as “excluded.” 
Students not present when the assessment was administered, and not subsequently assessed in a make-up session, were classified as “absent.”

Appendix C.7: Student Sample Sizes

SO
U

RC
E:

  I
EA

’s 
Tr

en
ds

 in
 In

te
rn

at
io

na
l M

at
he

m
at

ic
s 

an
d 

Sc
ie

nc
e 

St
ud

y 
– 

TI
M

SS
 2

01
1



	 TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
444 	 APPENDIX C

Appendix C.7: Student Sample Sizes (Continued)

Country

Within-school 
Student 

Participation 
(Weighted 
Percentage)

Number of 
Sampled  

Students in 
Participating 

Schools

Number of 
Students 

Withdrawn from 
Class/School

Number of 
Students  
Excluded

Number of  
Eligible  
Students

Number of 
Students  
Absent

Number of 
Students  
Assessed

Ninth Grade Participants

Botswana 98% 5,610 94 0 5,516 116 5,400
Honduras 96% 4,975 339 0 4,636 218 4,418
South Africa 95% 13,179 455 0 12,724 755 11,969

Benchmarking Participants

Alberta, Canada 93% 5,579 96 294 5,189 390 4,799
Ontario, Canada 95% 5,198 31 143 5,024 268 4,756
Quebec, Canada 93% 6,879 91 75 6,713 564 6,149
Abu Dhabi, UAE 97% 4,513 11 4 4,498 125 4,373
Dubai, UAE 96% 5,915 57 36 5,822 251 5,571
Alabama, US 92% 2,414 27 87 2,300 187 2,113
California, US 94% 2,898 52 47 2,799 185 2,614
Colorado, US 94% 2,395 60 47 2,288 121 2,167
Connecticut, US 94% 2,356 16 115 2,225 126 2,099
Florida, US 91% 1,986 25 87 1,874 162 1,712
Indiana, US 96% 2,501 49 97 2,355 95 2,260
Massachusetts, US 96% 2,296 20 112 2,164 89 2,075
Minnesota, US 95% 2,720 32 61 2,627 127 2,500
North Carolina, US 95% 2,434 24 203 2,207 104 2,103

Appendix C.7: Student Sample Sizes (Continued)
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Appendix C.8: Participation Rates (Weighted)

Country
School Participation Class  

Participation
Student  

Participation

Overall Participation
Before  

Replacement
After  

Replacement
Before  

Replacement
After  

Replacement
Armenia 100% 100% 100% 98% 98% 98%
Australia 96% 98% 100% 95% 91% 93%
Austria 100% 100% 100% 98% 98% 98%
Azerbaijan 84% 100% 100% 100% 84% 100%
Bahrain 92% 92% 100% 98% 90% 90%
Belgium (Flemish) 76% 95% 99% 98% 75% 92%
Chile 86% 99% 100% 96% 82% 95%
Chinese Taipei 100% 100% 100% 99% 99% 99%
Croatia 99% 100% 100% 95% 94% 95%
Czech Republic 90% 99% 100% 95% 85% 94%
Denmark 79% 92% 100% 95% 75% 87%
England 81% 83% 100% 94% 76% 78%
Finland 97% 99% 100% 96% 93% 96%
Georgia 97% 98% 100% 99% 95% 96%
Germany 96% 99% 100% 96% 92% 95%
Hong Kong SAR 87% 88% 100% 93% 81% 82%
Hungary 98% 99% 100% 97% 94% 96%
Iran, Islamic Rep. of 100% 100% 100% 99% 99% 99%
Ireland 97% 99% 100% 95% 93% 95%
Italy 81% 98% 100% 97% 78% 95%
Japan 96% 99% 100% 97% 93% 97%
Kazakhstan 99% 100% 100% 99% 98% 99%
Korea, Rep. of 100% 100% 100% 98% 98% 98%
Kuwait 99% 99% 99% 94% 91% 91%
Lithuania 94% 100% 100% 94% 89% 94%
Malta 100% 100% 100% 95% 95% 95%
Morocco 100% 100% 100% 97% 96% 96%

† Netherlands 49% 82% 99% 97% 47% 79%
New Zealand 83% 96% 100% 94% 77% 90%

† Northern Ireland 62% 85% 100% 93% 58% 79%
‡ Norway 57% 82% 100% 85% 48% 70%

Oman 98% 98% 100% 98% 96% 96%
Poland 100% 100% 100% 96% 96% 96%
Portugal 87% 98% 99% 94% 81% 92%
Qatar 100% 100% 100% 99% 99% 99%
Romania 99% 100% 100% 98% 97% 97%
Russian Federation 100% 100% 100% 98% 98% 98%
Saudi Arabia 95% 100% 100% 99% 94% 99%
Serbia 97% 100% 100% 97% 94% 97%
Singapore 100% 100% 100% 96% 96% 96%
Slovak Republic 95% 99% 100% 96% 91% 96%
Slovenia 96% 97% 100% 97% 93% 94%
Spain 96% 99% 100% 97% 94% 97%
Sweden 97% 99% 100% 92% 89% 91%
Thailand 85% 100% 100% 99% 84% 99%
Tunisia 100% 100% 100% 99% 99% 99%
Turkey 97% 100% 100% 98% 95% 98%
United Arab Emirates 100% 100% 100% 97% 97% 97%
United States 79% 84% 100% 95% 76% 80%
Yemen 99% 99% 100% 97% 95% 95%

TIMSS guidelines for sampling participation: The minimum acceptable participation rates were 85% of both schools and students, or a combined 
rate (the product of school and student participation) of 75%. Participants not meeting these guidelines were annotated as follows: 
† Met guidelines for sample participation rates only after replacement schools were included. 
‡ Nearly satisfied guidelines for sample participation rates after replacement schools were included. 

¶ Did not satisfy guidelines for sample participation rates.

Appendix C.8: Participation Rates (Weighted)
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Appendix C.8: Participation Rates (Weighted) (Continued)

Country
School Participation Class  

Participation
Student  

Participation

Overall Participation
Before  

Replacement
After  

Replacement
Before  

Replacement
After  

Replacement

Sixth Grade Participants

Botswana 100% 100% 100% 99% 99% 99%
Honduras 91% 100% 100% 97% 88% 97%
Yemen 99% 99% 100% 96% 96% 96%

Benchmarking Participants

Alberta, Canada 98% 99% 100% 96% 93% 95%
Ontario, Canada 97% 98% 100% 96% 93% 94%
Quebec, Canada 95% 96% 100% 95% 90% 91%
Abu Dhabi, UAE 99% 99% 100% 98% 97% 97%
Dubai, UAE 100% 100% 100% 96% 96% 96%
Florida, US 96% 96% 100% 95% 91% 91%
North Carolina, US 94% 94% 100% 95% 89% 89%

Appendix C.8: Participation Rates (Weighted) (Continued)
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Appendix C.9: Participation Rates (Weighted)

Country
School Participation Class  

Participation
Student  

Participation

Overall Participation
Before  

Replacement
After  

Replacement
Before  

Replacement
After  

Replacement
Armenia 100% 100% 100% 97% 97% 97%
Australia 96% 98% 100% 90% 87% 88%
Bahrain 99% 99% 100% 98% 97% 97%
Chile 88% 99% 100% 95% 84% 95%
Chinese Taipei 100% 100% 100% 99% 99% 99%

‡ England 75% 79% 100% 89% 67% 70%
Finland 97% 98% 100% 95% 91% 93%
Georgia 97% 98% 100% 98% 96% 97%
Ghana 100% 100% 100% 97% 97% 97%
Hong Kong SAR 77% 78% 100% 96% 74% 75%
Hungary 98% 99% 100% 96% 94% 95%
Indonesia 100% 100% 100% 96% 96% 96%
Iran, Islamic Rep. of 100% 100% 100% 99% 98% 99%
Israel 94% 100% 100% 92% 87% 92%
Italy 83% 97% 100% 96% 80% 93%
Japan 85% 92% 100% 94% 80% 87%
Jordan 100% 100% 100% 96% 96% 96%
Kazakhstan 99% 100% 100% 98% 98% 98%
Korea, Rep. of 100% 100% 100% 99% 99% 99%
Lebanon 90% 98% 100% 96% 87% 94%
Lithuania 92% 99% 100% 93% 85% 92%
Macedonia, Rep. of 100% 100% 100% 95% 95% 95%
Malaysia 100% 100% 100% 98% 98% 98%
Morocco 100% 100% 100% 94% 94% 94%
New Zealand 87% 98% 100% 90% 78% 88%
Norway 89% 89% 100% 94% 84% 84%
Oman 99% 99% 100% 98% 97% 97%
Palestinian Nat’I Auth. 100% 100% 100% 98% 98% 98%
Qatar 99% 99% 100% 99% 99% 99%
Romania 99% 100% 100% 99% 97% 99%
Russian Federation 100% 100% 100% 98% 98% 98%
Saudi Arabia 98% 100% 100% 98% 96% 98%
Singapore 100% 100% 100% 95% 95% 95%
Slovenia 96% 98% 100% 94% 91% 92%
Sweden 97% 98% 100% 94% 91% 92%
Syrian Arab Republic 99% 99% 100% 93% 92% 92%
Thailand 92% 100% 100% 99% 90% 99%
Tunisia 99% 99% 100% 97% 97% 97%
Turkey 99% 100% 100% 97% 96% 97%
Ukraine 98% 100% 100% 98% 97% 98%
United Arab Emirates 100% 100% 100% 97% 97% 97%
United States 87% 87% 100% 94% 81% 81%

TIMSS guidelines for sampling participation: The minimum acceptable participation rates were 85% of both schools and students, or a combined 
rate (the product of school and student participation) of 75%. Participants not meeting these guidelines were annotated as follows: 
† Met guidelines for sample participation rates only after replacement schools were included. 
‡ Nearly satisfied guidelines for sample participation rates after replacement schools were included. 

¶ Did not satisfy guidelines for sample participation rates.

Appendix C.9: Participation Rates (Weighted)
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Appendix C.9: Participation Rates (Weighted) (Continued)

Country
School Participation Class  

Participation
Student  

Participation

Overall Participation
Before  

Replacement
After  

Replacement
Before  

Replacement
After  

Replacement

Ninth Grade Participants

Botswana 100% 100% 100% 98% 98% 98%
Honduras 88% 100% 100% 96% 84% 96%
South Africa 100% 100% 100% 95% 94% 95%

Benchmarking Participants

Alberta, Canada 91% 99% 100% 93% 85% 92%
Ontario, Canada 97% 98% 100% 95% 92% 93%
Quebec, Canada 96% 96% 99% 93% 88% 88%
Abu Dhabi, UAE 99% 99% 100% 97% 96% 96%
Dubai, UAE 99% 99% 100% 96% 95% 95%
Alabama, US 92% 92% 100% 92% 84% 84%
California, US 85% 88% 99% 94% 79% 82%
Colorado, US 84% 89% 100% 94% 79% 84%
Connecticut, US 100% 100% 100% 94% 94% 94%
Florida, US 94% 94% 98% 91% 84% 84%
Indiana, US 94% 97% 100% 96% 91% 93%
Massachusetts, US 100% 100% 100% 96% 96% 96%
Minnesota, US 91% 98% 100% 95% 86% 94%
North Carolina, US 98% 98% 100% 95% 93% 93%

Appendix C.9: Participation Rates (Weighted) (Continued)
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Appendix C.10: Trends in Student Populations

Country
Years of Formal Schooling* Average Age at Time of Testing Overall Exclusion Rates

Overall Participation Rates 
 (After Replacement)

2011 2007 2003 1995 2011 2007 2003 1995 2011 2007 2003 1995 2011 2007 2003 1995

a Armenia 4 4 10.0 10.9 2.0% 2.9% 98% 90%
Australia 4 4 4 4 or 5 10.0 9.9 9.9 10.2 4.4% 4.0% 2.7% 1.8% 93% 95% 85% 66%
Austria 4 4 4 10.3 10.3 10.5 5.1% 5.0% 2.8% 98% 97% 69%
Belgium (Flemish) 4 4 10.0 10.0 5.0% 6.3% 92% 97%
Chinese Taipei 4 4 4 10.2 10.2 10.2 1.4% 2.8% 3.1% 99% 100% 99%
Czech Republic 4 4 4 10.4 10.3 10.4 5.1% 4.9% 4.1% 94% 92% 86%
Denmark 4 4 11.0 11.0 6.3% 4.1% 87% 85%
England 5 5 5 5 10.2 10.2 10.3 10.0 2.0% 2.1% 1.9% 12.1% 78% 84% 76% 83%

b Georgia 4 4 10.0 10.1 4.9% 4.8% 96% 98%
Germany 4 4 10.4 10.4 1.9% 1.3% 95% 96%
Hong Kong SAR 4 4 4 4 10.1 10.2 10.2 10.1 8.5% 5.4% 3.8% 2.7% 82% 81% 83% 83%
Hungary 4 4 4 4 10.7 10.7 10.5 10.4 4.2% 4.4% 8.1% 3.8% 96% 96% 93% 92%
Iran, Islamic Rep. of 4 4 4 4 10.2 10.2 10.4 10.5 4.5% 3.0% 5.7% 1.3% 99% 99% 98% 97%
Ireland 4 4 10.3 10.3 2.5% 6.9% 95% 90%
Italy 4 4 4 9.7 9.8 9.8 3.7% 5.3% 4.2% 95% 97% 97%
Japan 4 4 4 4 10.5 10.5 10.4 10.4 3.2% 1.1% 0.8% 3.0% 96% 95% 97% 92%
Korea, Rep. of 4 4 10.4 10.3 2.5% 6.6% 98% 95%
Lithuania 4 4 4 10.7 10.8 10.9 5.6% 5.4% 4.6% 94% 94% 87%
Morocco 4 4 4 10.5 10.6 11.0 2.0% 1.4% 2.2% 96% 77% 81%
Netherlands 4 4 4 4 10.2 10.2 10.2 10.3 4.0% 4.8% 5.2% 4.4% 79% 91% 84% 59%
New Zealand 4.5–5.5 4.5–5.5 4.5–5.5 4.5–5.5 9.9 10.0 10.0 10.0 4.9% 5.4% 4.0% 1.3% 90% 96% 93% 95%
Norway 4 4 3 3 9.7 9.8 9.8 9.9 4.3% 5.1% 4.4% 3.1% 70% 92% 88% 91%
Portugal 4 4 10.0 10.4 2.5% 7.3% 92% 92%
Russian Federation 4 4 3 or 4 10.8 10.8 10.6 5.3% 3.6% 6.8% 98% 98% 97%
Singapore 4 4 4 4 10.4 10.4 10.3 10.3 6.3% 1.5% 0.0% 0.0% 96% 96% 98% 98%
Slovak Republic 4 4 10.4 10.4 4.6% 3.3% 96% 97%
Slovenia 4 4 3 or 4 3 9.9 9.8 9.8 9.9 2.6% 2.1% 1.3% 1.9% 94% 93% 91% 76%
Sweden 4 4 10.7 10.8 4.1% 3.1% 91% 97%
Tunisia 4 4 4 10.0 10.2 10.4 2.5% 2.9% 0.9% 99% 99% 99%
United States 4 4 4 4 10.2 10.3 10.2 10.2 7.0% 9.2% 5.1% 4.7% 80% 84% 78% 80%
Yemen 4 4 11.2 11.2 3.7% 2.0% 95% 98%

Benchmarking Participants

Alberta, Canada 4 4 4 9.9 9.8 9.8 7.5% 7.6%    – 95% 94% 91%
Ontario, Canada 4 4 4 4 9.8 9.8 9.8 9.8 5.3% 6.3% 4.8%    – 94% 92% 90% 92%
Quebec, Canada 4 4 4 4 10.1 10.1 10.1 10.3 3.7% 6.4% 3.6%    – 91% 84% 91% 81%
Dubai, UAE 4 4 9.8 10.0 5.1% 5.4% 96% 67%

* Represents years of schooling counting from the first year of ISCED Level 1.
a Age in 2011 lower due to educational reforms.
b Schools in South Ossetia and Abkhazia were excluded due to lack of access and absence of official statistics. Abkhazia refugee schools in other territories of Georgia were included in the 

sample frame.
A dash (–) indicates comparable data not available.

Appendix C.10: Trends in Student Populations

SO
U

RC
E:

  I
EA

’s 
Tr

en
ds

 in
 In

te
rn

at
io

na
l M

at
he

m
at

ic
s 

an
d 

Sc
ie

nc
e 

St
ud

y 
– 

TI
M

SS
 2

01
1



	 TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
450 	 APPENDIX C

Appendix C.11: Trends in Student Populations

Country
Years of Formal Schooling* Average Age at Time of Testing

2011 2007 2003 1999 1995 2011 2007 2003 1999 1995

a Armenia 9 8 14.6 14.9
Australia 8 8 8 8 or 9 14.0 13.9 13.9 14.2

c Bahrain 8 8 8 14.4 14.1 14.1
Chile 8 8 8 14.2 14.2 14.4
Chinese Taipei 8 8 8 8 14.2 14.2 14.2 14.2
England 9 9 9 9 9 14.2 14.2 14.3 14.2 14.0
Finland (Grade 7) 7 7 13.8 13.8

b Georgia 8 8 14.2 14.2
Ghana 8 8 8 15.8 15.8 15.5
Hong Kong SAR 8 8 8 8 8 14.2 14.4 14.4 14.2 14.2
Hungary 8 8 8 8 8 14.7 14.6 14.5 14.4 14.3
Indonesia 8 8 14.3 14.3
Iran, Islamic Rep. of 8 8 8 8 8 14.3 14.2 14.4 14.6 14.6
Italy 8 8 8 8 13.8 13.9 13.9 14.0
Japan 8 8 8 8 8 14.5 14.5 14.4 14.4 14.4
Jordan 8 8 8 8 13.9 14.0 13.9 14.0

c Korea, Rep. of 8 8 8 8 8 14.3 14.3 14.6 14.4 14.2
Lebanon 8 8 8 14.3 14.4 14.6

c Lithuania 8 8 8 8.5 8 14.7 14.9 14.9 15.2 14.3
Macedonia, Rep. of 8 8 8 14.7 14.6 14.6
Malaysia 8 8 8 8 14.4 14.3 14.3 14.4
New Zealand 8.5–9.5 8.5–9.5 8.5–9.5 8.5–9.5 14.1 14.1 14.0 14.0
Norway 8 8 7 7 13.7 13.8 13.8 13.9
Oman 8 8 14.1 14.3
Palestinian Nat’l Auth. 8 8 8 13.9 14.0 14.1
Romania 8 8 8 8 8 14.9 15.0 15.0 14.8 14.6
Russian Federation 8 7 or 8 7 or 8 7 or 8 7 or 8 14.7 14.6 14.2 14.1 14.0
Singapore 8 8 8 8 8 14.4 14.4 14.3 14.4 14.5
Slovenia 8 7 or 8 7 or 8 7 13.9 13.8 13.8 13.8
Sweden 8 8 8 7 14.8 14.8 14.9 14.9
Syrian Arab Republic 8 8 13.9 13.9
Thailand 8 8 8 14.3 14.3 14.5
Tunisia 8 8 8 8 14.3 14.5 14.8 14.8
Ukraine 8 8 14.2 14.2
United States 8 8 8 8 8 14.2 14.3 14.2 14.2 14.2

Benchmarking Participants

Alberta, Canada 8 8 8 13.9 13.9 14.0
Ontario, Canada 8 8 8 8 8 13.8 13.8 13.8 13.9 14.0
Quebec, Canada 8 8 8 8 8 14.2 14.2 14.2 14.3 14.5

c Dubai, UAE 8 8 13.9 14.2
Connecticut, US 8 8 14.1 14.0
Indiana, US 8 8 8 14.4 13.5 14.4
Massachusetts, US 8 8 8 14.2 14.2 14.1
Minnesota, US 8 8 8 14.3 14.3 14.3
North Carolina, US 8 8 14.2 14.2

* Represents years of schooling counting from the first year of ISCED Level 1
a Age in 2011 lower due to educational reforms.
b Schools in South Ossetia and Abkhazia were excluded due to lack of access and absence of official statistics. Abkhazia refugee schools in 

other territories of Georgia were included in the sample frame.
c Bahrain in 2011, Korea in 2003, Lithuania in 1999, and Dubai (UAE) in 2007 tested the same cohort of students as other countries, but later in 

the assessment year.

A dash (–) indicates comparable data not available.
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Appendix C.11: Trends in Student Populations (Continued)

Country
Overall Exclusion Rates

Overall Participation Rates 
 (After Replacement)

2011 2007 2003 1999 1995 2011 2007 2003 1999 1995

a Armenia 1.5% 2.9% 97% 89%
Australia 3.2% 1.9% 1.3% 0.8% 88% 93% 83% 70%

c Bahrain 1.6% 1.5% 0.0% 97% 97% 98%
Chile 2.8% 2.2% 2.8% 95% 99% 96%
Chinese Taipei 1.3% 3.3% 4.8% 1.6% 99% 99% 99% 99%
England 2.2% 2.3% 2.1% 5.0% 11.3% 70% 75% 46% 77% 77%
Finland (Grade 7) 3.8% 3.7% 96% 96%

b Georgia 4.5% 3.9% 97% 97%
Ghana 0.6% 0.9% 0.9% 97% 98% 93%
Hong Kong SAR 5.3% 3.8% 3.4% 0.8% 2.0% 75% 75% 80% 74% 81%
Hungary 4.4% 3.9% 8.5% 4.3% 3.8% 95% 96% 94% 93% 87%
Indonesia 3.2% 3.4% 96% 97%
Iran, Islamic Rep. of 2.2% 0.5% 6.5% 4.4% 0.3% 99% 98% 98% 98% 98%
Italy 4.7% 5.0% 3.6% 6.7% 93% 96% 97% 97%
Japan 2.8% 3.5% 0.6% 1.3% 0.6% 87% 91% 93% 89% 90%
Jordan 0.4% 2.0% 1.3% 3.0% 96% 96% 96% 99%

c Korea, Rep. of 1.9% 1.6% 4.9% 4.0% 3.8% 99% 99% 98% 100% 95%
Lebanon 1.4% 1.4% 1.4% 94% 85% 91%

c Lithuania 4.8% 4.2% 2.6% 4.5% 6.6% 92% 90% 84% 89% 83%
Macedonia, Rep. of 3.3% 12.5% 1.1% 95% 96% 98%
Malaysia 0.1% 3.3% 4.0% 4.6% 98% 98% 98% 99%
New Zealand 3.2% 4.4% 2.4% 1.7% 88% 90% 91% 94%
Norway 1.9% 2.6% 2.3% 2.2% 84% 86% 85% 93%
Oman 1.2% 1.2% 97% 99%
Palestinian Nat’l Auth. 1.5% 1.0% 0.5% 98% 98% 99%
Romania 1.3% 1.8% 0.5% 3.7% 2.8% 99% 97% 98% 97% 89%
Russian Federation 6.0% 2.3% 5.5% 1.7% 6.3% 98% 97% 96% 97% 95%
Singapore 6.0% 1.8% 0.0% 0.0% 4.6% 95% 95% 97% 98% 95%
Slovenia 2.3% 1.9% 1.4% 2.6% 92% 92% 91% 77%
Sweden 5.1% 3.6% 2.8% 0.9% 92% 94% 87% 90%
Syrian Arab Republic 1.9% 0.6% 92% 96%
Thailand 1.5% 3.4% 3.3% 99% 99% 99%
Tunisia 0.3% 0.0% 1.8% 0.1% 97% 98% 98% 98%
Ukraine 2.8% 0.2% 98% 95%
United States 7.2% 7.9% 4.9% 3.9% 2.1% 81% 77% 73% 85% 78%

Benchmarking Participants

Alberta, Canada 7.4%      –      – 92% 95% 92%
Ontario, Canada 5.6% 6.2% 6.0% 5.1%      – 93% 89% 89% 93% 90%
Quebec, Canada 4.9% 13.6% 4.8% 1.3%      – 88% 77% 85% 92% 89%

c Dubai, UAE 4.0% 5.0% 95% 69%
Connecticut, US 8.5% 5.0% 94% 90%
Indiana, US 6.3% 7.8% 6.0% 93% 94% 79%
Massachusetts, US 7.9% 8.4% 5.0% 96% 92% 93%
Minnesota, US 4.3% 7.5%      – 94% 93%      –
North Carolina, US 11.4% 4.0% 93% 92%
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Appendix D.1: Percentage of Students with Achievement 
Too Low for Estimation*

Country
Percentage of Students  

with Achievement  
Too Low for Estimation

Average Percent Correct

Armenia 8 (0.6) 40 (0.8)
Australia 3 (0.4) 54 (0.6)
Austria 1 (0.2) 52 (0.7)
Azerbaijan 7 (0.6) 44 (1.2)
Bahrain 9 (0.6) 37 (0.6)
Belgium (Flemish) 0 (0.1) 62 (0.5)
Chile 6 (0.4) 41 (0.5)
Chinese Taipei 0 (0.1) 71 (0.4)
Croatia 3 (0.3) 48 (0.4)
Czech Republic 2 (0.3) 52 (0.6)
Denmark 1 (0.3) 58 (0.6)
England 2 (0.3) 60 (0.8)
Finland 1 (0.2) 60 (0.6)
Georgia 9 (0.6) 40 (0.6)
Germany 1 (0.2) 57 (0.6)
Hong Kong SAR 0 (0.2) 74 (0.8)
Hungary 4 (0.4) 55 (0.7)
Iran, Islamic Rep. of 11 (0.6) 37 (0.7)
Ireland 2 (0.3) 56 (0.6)
Italy 2 (0.3) 52 (0.7)
Japan 0 (0.1) 70 (0.4)
Kazakhstan 3 (0.4) 52 (1.1)
Korea, Rep. of 0 (0.1) 74 (0.4)

Ж Kuwait 28 (0.9) 23 (0.4)
Lithuania 1 (0.2) 58 (0.6)
Malta 4 (0.3) 49 (0.3)

Ж Morocco 27 (0.8) 24 (0.6)
Netherlands 0 (0.2) 59 (0.4)
New Zealand 5 (0.4) 46 (0.5)
Northern Ireland 2 (0.3) 65 (0.6)
Norway 3 (0.5) 48 (0.7)

ψ Oman 19 (0.7) 30 (0.4)
Poland 4 (0.4) 45 (0.5)
Portugal 1 (0.3) 59 (0.8)
Qatar 15 (0.7) 34 (0.6)
Romania 8 (1.1) 47 (1.2)
Russian Federation 1 (0.1) 61 (0.9)
Saudi Arabia 14 (1.0) 33 (0.9)
Serbia 4 (0.4) 54 (0.7)
Singapore 1 (0.1) 74 (0.7)
Slovak Republic 3 (0.5) 52 (0.8)
Slovenia 2 (0.3) 53 (0.5)
Spain 3 (0.4) 45 (0.6)
Sweden 2 (0.3) 50 (0.5)
Thailand 6 (0.9) 41 (1.0)

ψ Tunisia 25 (1.2) 25 (0.5)
Turkey 6 (0.6) 45 (0.8)
United Arab Emirates 11 (0.4) 37 (0.4)
United States 1 (0.1) 60 (0.5)

Ж Yemen 48 (1.6) 16 (0.4)

* Students were considered to have achievement too low for estimation if their performance 
on the assessment was no better than could be achieved by simply guessing on the multiple 
choice assessment items. However, such students were assigned scale scores (plausible values) 
by the achievement scaling procedure, despite concerns about their reliability.

Ж Average achievement not reliably measured because the percentage of students with 
achievement too low for estimation exceeds 25%.

ψ Reservations about reliability of average achievement because the percentage of students with 
achievement too low for estimation does not exceed 25% but exceeds 15%.

( ) Standard errors appear in parentheses. Because of rounding some results may appear 
inconsistent.

Appendix D.1: Percentage of Students with Achievement Too Low for Estimation*
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Appendix D.1: Percentage of Students with Achievement 
Too Low for Estimation* (Continued)

Country
Percentage of Students  

with Achievement  
Too Low for Estimation

Average Percent Correct

Sixth Grade Participants

Botswana 11 (0.6) 35 (0.7)
ψ Honduras 17 (1.5) 29 (0.9)
Ж Yemen 26 (1.5) 24 (0.6)

Benchmarking Participants

Alberta, Canada 2 (0.3) 51 (0.6)
Ontario, Canada 2 (0.3) 54 (0.8)
Quebec, Canada 0 (0.1) 58 (0.6)
Abu Dhabi, UAE 14 (1.0) 34 (0.8)
Dubai, UAE 8 (0.3) 44 (0.4)
Florida, US 1 (0.2) 61 (0.7)
North Carolina, US 1 (0.2) 63 (1.0)

Appendix D.1: Percentage of Students with Achievement Too Low for Estimation* 
(Continued)
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Appendix D.2: Percentage of Students with Achievement 
Too Low for Estimation*

Country
Percentage of Students  

with Achievement  
Too Low for Estimation

Average Percent Correct

Armenia 11 (0.7) 38 (0.6)
Australia 4 (0.4) 48 (1.3)

ψ Bahrain 19 (0.6) 29 (0.3)
Chile 15 (0.7) 29 (0.4)
Chinese Taipei 2 (0.2) 72 (0.6)
England 4 (0.7) 48 (1.4)
Finland 2 (0.3) 49 (0.7)
Georgia 15 (0.8) 33 (0.6)

Ж Ghana 33 (1.2) 19 (0.4)
Hong Kong SAR 2 (0.4) 68 (0.9)
Hungary 5 (0.6) 49 (0.8)

ψ Indonesia 21 (1.2) 24 (0.6)
ψ Iran, Islamic Rep. of 16 (0.8) 30 (0.8)

Israel 6 (0.5) 51 (1.0)
Italy 4 (0.5) 46 (0.6)
Japan 1 (0.2) 64 (0.6)

ψ Jordan 18 (0.9) 29 (0.5)
Kazakhstan 7 (0.7) 43 (1.0)
Korea, Rep. of 1 (0.1) 74 (0.5)
Lebanon 8 (0.7) 34 (0.8)
Lithuania 5 (0.4) 47 (0.6)

ψ Macedonia, Rep. of 19 (1.1) 32 (0.9)
Malaysia 12 (1.1) 34 (1.0)

Ж Morocco 27 (0.7) 22 (0.2)
New Zealand 6 (0.6) 44 (1.4)
Norway 5 (0.5) 39 (0.6)

ψ Oman 25 (0.7) 24 (0.3)
ψ Palestinian Nat’l Auth. 17 (0.7) 29 (0.6)
ψ Qatar 19 (0.6) 30 (0.5)

Romania 12 (0.7) 38 (0.8)
Russian Federation 2 (0.3) 56 (0.9)

ψ Saudi Arabia 19 (1.0) 26 (0.7)
Singapore 1 (0.1) 73 (0.9)
Slovenia 3 (0.3) 47 (0.5)
Sweden 5 (0.4) 41 (0.5)

ψ Syrian Arab Republic 23 (1.1) 25 (0.6)
Thailand 13 (0.8) 31 (0.9)
Tunisia 14 (0.7) 29 (0.6)
Turkey 12 (0.6) 38 (0.8)
Ukraine 7 (0.6) 42 (0.9)
United Arab Emirates 9 (0.3) 37 (0.5)
United States 3 (0.3) 48 (0.7)

* Students were considered to have achievement too low for estimation if their performance 
on the assessment was no better than could be achieved by simply guessing on the multiple 
choice assessment items. However, such students were assigned scale scores (plausible values) 
by the achievement scaling procedure, despite concerns about their reliability.

Ж Average achievement not reliably measured because the percentage of students with 
achievement too low for estimation exceeds 25%.

ψ Reservations about reliability of average achievement because the percentage of students with 
achievement too low for estimation does not exceed 25% but exceeds 15%.

( ) Standard errors appear in parentheses. Because of rounding some results may appear 
inconsistent.
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Appendix D.2: Percentage of Students with Achievement 
Too Low for Estimation* (Continued)

Country
Percentage of Students  

with Achievement  
Too Low for Estimation

Average Percent Correct

Ninth Grade Participants

ψ Botswana 19 (0.6) 25 (0.4)
Ж Honduras 39 (1.3) 17 (0.5)
Ж South Africa 32 (0.9) 20 (0.4)

Benchmarking Participants

Alberta, Canada 3 (0.4) 47 (0.7)
Ontario, Canada 3 (0.4) 49 (0.6)
Quebec, Canada 1 (0.2) 54 (0.7)
Abu Dhabi, UAE 10 (0.7) 35 (0.8)
Dubai, UAE 8 (0.5) 42 (0.5)
Alabama, US 8 (1.0) 38 (1.4)
California, US 4 (0.6) 45 (1.2)
Colorado, US 2 (0.4) 51 (1.2)
Connecticut, US 4 (0.6) 51 (1.3)
Florida, US 3 (0.7) 49 (1.7)
Indiana, US 2 (0.5) 51 (1.4)
Massachusetts, US 1 (0.3) 62 (1.5)
Minnesota, US 1 (0.3) 58 (1.3)
North Carolina, US 2 (0.4) 55 (1.8)

Appendix D.2: Percentage of Students with Achievement Too Low for Estimation* 
(Continued)
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Appendix E.1: Average Percent Correct in the Mathematics 
Content and Cognitive Domains

Country
Overall 

Mathematics

Mathematics Content Domains Mathematics Cognitive Domains

Number
Geometric  
Shapes and  
Measures

Data Display Knowing Applying Reasoning

Armenia 40 (0.8) 44 (0.8) 37 (0.8) 36 (0.9) 48 (0.8) 38 (0.8) 29 (0.7)
Australia 54 (0.6) 48 (0.7) 58 (0.6) 64 (0.7) 58 (0.7) 55 (0.7) 44 (0.6)
Austria 52 (0.7) 47 (0.6) 53 (0.9) 64 (0.8) 56 (0.7) 51 (0.8) 43 (0.7)
Azerbaijan 44 (1.2) 46 (1.3) 41 (1.3) 40 (1.3) 51 (1.2) 42 (1.4) 32 (1.1)
Bahrain 37 (0.6) 34 (0.6) 37 (0.6) 48 (0.9) 43 (0.6) 36 (0.6) 28 (0.6)
Belgium (Flemish) 62 (0.5) 59 (0.6) 62 (0.5) 69 (0.7) 69 (0.5) 62 (0.6) 46 (0.6)
Chile 41 (0.5) 37 (0.5) 42 (0.6) 53 (0.7) 45 (0.5) 41 (0.5) 33 (0.5)
Chinese Taipei 71 (0.4) 71 (0.4) 65 (0.5) 82 (0.5) 75 (0.4) 72 (0.4) 59 (0.6)
Croatia 48 (0.4) 45 (0.4) 48 (0.5) 58 (0.6) 55 (0.5) 46 (0.5) 38 (0.5)
Czech Republic 52 (0.6) 48 (0.6) 53 (0.7) 65 (0.8) 55 (0.6) 53 (0.7) 46 (0.8)
Denmark 58 (0.6) 54 (0.7) 61 (0.6) 68 (0.7) 61 (0.6) 60 (0.7) 50 (0.7)
England 60 (0.8) 56 (0.9) 62 (0.8) 71 (0.8) 66 (0.8) 61 (0.9) 49 (0.8)
Finland 60 (0.6) 57 (0.6) 59 (0.6) 73 (0.7) 63 (0.6) 60 (0.7) 52 (0.7)
Georgia 40 (0.6) 41 (0.6) 36 (0.6) 46 (0.9) 45 (0.7) 39 (0.6) 30 (0.6)
Germany 57 (0.6) 51 (0.6) 59 (0.6) 72 (0.7) 60 (0.6) 58 (0.6) 48 (0.7)
Hong Kong SAR 74 (0.8) 73 (0.8) 74 (0.7) 81 (0.8) 80 (0.7) 75 (0.9) 61 (0.8)
Hungary 55 (0.7) 51 (0.8) 56 (0.8) 63 (0.9) 60 (0.8) 54 (0.8) 45 (0.8)
Iran, Islamic Rep. of 37 (0.7) 34 (0.6) 40 (0.7) 39 (0.8) 43 (0.7) 36 (0.7) 26 (0.6)
Ireland 56 (0.6) 54 (0.7) 56 (0.6) 67 (0.8) 63 (0.6) 57 (0.7) 42 (0.8)
Italy 52 (0.7) 49 (0.7) 53 (0.7) 59 (0.8) 58 (0.7) 52 (0.8) 41 (0.7)
Japan 70 (0.4) 67 (0.4) 68 (0.4) 82 (0.4) 74 (0.4) 70 (0.4) 63 (0.5)
Kazakhstan 52 (1.1) 52 (1.1) 50 (1.1) 56 (1.3) 57 (1.0) 51 (1.2) 41 (1.1)
Korea, Rep. of 74 (0.4) 73 (0.4) 72 (0.4) 84 (0.4) 79 (0.4) 74 (0.4) 65 (0.5)

Ж Kuwait 23 (0.4) 20 (0.4) 25 (0.4) 30 (0.6) 29 (0.5) 22 (0.4) 16 (0.3)
Lithuania 58 (0.6) 56 (0.7) 58 (0.6) 68 (0.6) 61 (0.6) 60 (0.6) 49 (0.7)
Malta 49 (0.3) 46 (0.3) 49 (0.4) 61 (0.5) 56 (0.4) 50 (0.4) 35 (0.4)

Ж Morocco 24 (0.6) 21 (0.6) 28 (0.6) 21 (0.6) 28 (0.6) 22 (0.7) 18 (0.5)
Netherlands 59 (0.4) 57 (0.5) 54 (0.5) 74 (0.6) 61 (0.4) 60 (0.5) 51 (0.6)
New Zealand 46 (0.5) 42 (0.6) 47 (0.5) 59 (0.7) 49 (0.6) 47 (0.6) 39 (0.5)
Northern Ireland 65 (0.6) 63 (0.7) 65 (0.6) 73 (0.6) 71 (0.7) 66 (0.7) 49 (0.7)
Norway 48 (0.7) 43 (0.7) 52 (0.8) 60 (0.7) 51 (0.6) 50 (0.8) 41 (0.7)

ψ Oman 30 (0.4) 27 (0.4) 31 (0.4) 36 (0.6) 35 (0.4) 28 (0.5) 21 (0.4)
Poland 45 (0.5) 42 (0.5) 45 (0.5) 58 (0.6) 49 (0.6) 45 (0.5) 38 (0.5)
Portugal 59 (0.8) 53 (0.9) 61 (0.7) 72 (0.7) 63 (0.7) 60 (0.9) 48 (0.9)
Qatar 34 (0.6) 32 (0.6) 34 (0.7) 43 (0.7) 39 (0.7) 33 (0.6) 26 (0.6)
Romania 47 (1.2) 47 (1.2) 46 (1.1) 52 (1.3) 53 (1.2) 47 (1.2) 39 (1.1)
Russian Federation 61 (0.9) 59 (0.9) 60 (0.9) 68 (0.9) 65 (0.8) 60 (1.0) 51 (0.9)
Saudi Arabia 33 (0.9) 30 (1.0) 34 (0.9) 39 (1.1) 39 (1.0) 31 (1.0) 24 (0.9)
Serbia 54 (0.7) 54 (0.7) 50 (0.7) 61 (0.9) 60 (0.7) 53 (0.8) 45 (0.7)
Singapore 74 (0.7) 76 (0.8) 70 (0.7) 80 (0.6) 81 (0.6) 75 (0.7) 61 (0.9)
Slovak Republic 52 (0.8) 50 (0.9) 50 (0.8) 62 (0.8) 56 (0.8) 52 (0.9) 43 (0.9)
Slovenia 53 (0.5) 47 (0.6) 57 (0.5) 68 (0.6) 57 (0.5) 54 (0.5) 44 (0.7)
Spain 45 (0.6) 43 (0.7) 44 (0.7) 56 (0.7) 50 (0.7) 45 (0.7) 35 (0.6)
Sweden 50 (0.5) 45 (0.6) 49 (0.5) 67 (0.7) 50 (0.5) 51 (0.5) 45 (0.6)
Thailand 41 (1.0) 38 (1.0) 39 (0.9) 53 (1.3) 45 (1.1) 40 (1.1) 32 (0.9)

ψ Tunisia 25 (0.5) 25 (0.5) 25 (0.5) 23 (0.8) 31 (0.6) 23 (0.5) 16 (0.4)
Turkey 45 (0.8) 43 (0.9) 43 (0.8) 57 (0.9) 51 (0.9) 45 (0.9) 33 (0.7)
United Arab Emirates 37 (0.4) 35 (0.4) 37 (0.4) 46 (0.4) 43 (0.4) 36 (0.4) 28 (0.4)
United States 60 (0.5) 57 (0.5) 59 (0.5) 71 (0.4) 67 (0.5) 60 (0.5) 46 (0.5)

Ж Yemen 16 (0.4) 16 (0.5) 16 (0.5) 16 (0.6) 19 (0.6) 15 (0.5) 11 (0.3)
International Avg. 50 (0.1) 47 (0.1) 49 (0.1) 58 (0.1) 55 (0.1) 50 (0.1) 40 (0.1)

Ж Average achievement not reliably measured because the percentage of students with achievement too low for estimation exceeds 25%.
ψ Reservations about reliability of average achievement because the percentage of students with achievement too low for estimation does not exceed 25% but exceeds 15%.
( ) Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Appendix E.1: Average Percent Correct in the Mathematics Content and Cognitive Domains (Continued)

Country
Overall 

Mathematics

Mathematics Content Domains Mathematics Cognitive Domains

Number
Geometric  
Shapes and  
Measures

Data Display Knowing Applying Reasoning

Sixth Grade Participants

Botswana 35 (0.7) 32 (0.7) 35 (0.7) 45 (0.9) 41 (0.8) 34 (0.8) 22 (0.6)
ψ Honduras 29 (0.9) 28 (1.0) 27 (0.8) 35 (1.3) 32 (1.0) 29 (1.0) 23 (0.8)
Ж Yemen 24 (0.6) 23 (0.6) 22 (0.5) 29 (0.9) 27 (0.7) 23 (0.7) 18 (0.5)

Benchmarking Participants

Alberta, Canada 51 (0.6) 46 (0.7) 50 (0.6) 67 (0.7) 53 (0.7) 52 (0.7) 43 (0.7)
Ontario, Canada 54 (0.8) 47 (0.8) 59 (0.8) 69 (0.8) 57 (0.7) 56 (0.8) 46 (0.9)
Quebec, Canada 58 (0.6) 54 (0.7) 58 (0.6) 70 (0.7) 63 (0.6) 57 (0.7) 48 (0.9)
Abu Dhabi, UAE 34 (0.8) 32 (0.8) 34 (0.9) 42 (0.9) 40 (1.0) 33 (0.9) 25 (0.8)
Dubai, UAE 44 (0.4) 42 (0.4) 42 (0.4) 54 (0.5) 50 (0.4) 43 (0.4) 34 (0.4)
Florida, US 61 (0.7) 59 (0.8) 62 (0.8) 71 (0.6) 70 (0.7) 61 (0.8) 45 (0.9)
North Carolina, US 63 (1.0) 63 (0.9) 59 (1.3) 74 (1.1) 71 (1.1) 64 (1.0) 47 (1.2)

Appendix E.1: Average Percent Correct in the Mathematics Content and Cognitive 
Domains (Continued)
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Appendix E.2: Average Percent Correct in the Mathematics 
Content and Cognitive Domains

Country
Overall 

Mathematics

Mathematics Content Domains Mathematics Cognitive Domains

Number Algebra Geometry
Data  

and Chance
Knowing Applying Reasoning

Armenia 38 (0.6) 43 (0.6) 41 (0.6) 35 (0.7) 31 (0.6) 50 (0.7) 36 (0.6) 26 (0.5)
Australia 48 (1.3) 52 (1.4) 38 (1.4) 45 (1.3) 59 (1.2) 57 (1.3) 47 (1.3) 36 (1.3)

ψ Bahrain 29 (0.3) 29 (0.3) 27 (0.4) 27 (0.4) 36 (0.4) 37 (0.4) 27 (0.3) 21 (0.4)
Chile 29 (0.4) 30 (0.5) 22 (0.4) 28 (0.5) 37 (0.5) 34 (0.5) 29 (0.4) 20 (0.4)
Chinese Taipei 72 (0.6) 72 (0.6) 72 (0.7) 73 (0.6) 69 (0.6) 77 (0.6) 72 (0.6) 63 (0.7)
England 48 (1.4) 53 (1.6) 39 (1.4) 45 (1.4) 61 (1.4) 57 (1.4) 48 (1.5) 37 (1.6)
Finland 49 (0.7) 56 (0.7) 39 (0.7) 45 (0.7) 61 (0.7) 58 (0.6) 50 (0.7) 37 (0.7)
Georgia 33 (0.6) 35 (0.7) 33 (0.7) 30 (0.7) 34 (0.6) 43 (0.8) 31 (0.6) 22 (0.6)

Ж Ghana 19 (0.4) 18 (0.5) 18 (0.5) 17 (0.5) 21 (0.4) 25 (0.6) 17 (0.4) 12 (0.4)
Hong Kong SAR 68 (0.9) 72 (0.9) 64 (1.0) 69 (0.9) 68 (0.8) 77 (0.8) 67 (0.9) 56 (1.0)
Hungary 49 (0.8) 53 (0.9) 42 (0.8) 47 (0.9) 56 (0.7) 59 (0.9) 47 (0.8) 36 (0.8)

ψ Indonesia 24 (0.6) 24 (0.7) 22 (0.5) 24 (0.6) 29 (0.7) 31 (0.7) 23 (0.6) 17 (0.4)
ψ Iran, Islamic Rep. of 30 (0.8) 29 (0.8) 27 (0.8) 33 (0.9) 32 (0.7) 37 (0.9) 28 (0.8) 23 (0.7)

Israel 51 (1.0) 55 (1.0) 48 (1.1) 45 (1.0) 56 (0.9) 60 (1.0) 50 (1.0) 40 (1.0)
Italy 46 (0.6) 49 (0.7) 39 (0.6) 48 (0.7) 52 (0.6) 55 (0.7) 45 (0.6) 34 (0.6)
Japan 64 (0.6) 63 (0.7) 60 (0.7) 67 (0.7) 68 (0.6) 70 (0.6) 64 (0.6) 56 (0.7)

ψ Jordan 29 (0.5) 27 (0.6) 29 (0.6) 28 (0.6) 31 (0.6) 37 (0.7) 26 (0.5) 21 (0.5)
Kazakhstan 43 (1.0) 43 (1.1) 43 (1.2) 43 (1.1) 40 (1.0) 53 (1.1) 41 (1.1) 31 (1.1)
Korea, Rep. of 74 (0.5) 77 (0.5) 71 (0.7) 71 (0.6) 75 (0.5) 80 (0.5) 73 (0.6) 65 (0.6)
Lebanon 34 (0.8) 37 (0.9) 35 (0.9) 33 (0.9) 31 (0.8) 47 (1.0) 31 (0.8) 21 (0.8)
Lithuania 47 (0.6) 49 (0.7) 40 (0.7) 46 (0.7) 54 (0.6) 56 (0.6) 47 (0.6) 32 (0.6)

ψ Macedonia, Rep. of 32 (0.9) 32 (1.0) 32 (1.0) 33 (1.1) 33 (0.9) 41 (1.1) 31 (0.9) 23 (0.9)
Malaysia 34 (1.0) 39 (1.3) 28 (0.9) 33 (1.1) 38 (0.9) 44 (1.2) 33 (1.0) 23 (0.9)

Ж Morocco 22 (0.2) 23 (0.3) 19 (0.3) 24 (0.4) 24 (0.3) 28 (0.3) 22 (0.3) 14 (0.2)
New Zealand 44 (1.4) 48 (1.7) 35 (1.3) 41 (1.3) 56 (1.3) 52 (1.5) 43 (1.3) 33 (1.3)
Norway 39 (0.6) 47 (0.8) 25 (0.5) 36 (0.7) 55 (0.7) 47 (0.6) 40 (0.6) 28 (0.6)

ψ Oman 24 (0.3) 23 (0.4) 23 (0.4) 25 (0.3) 27 (0.4) 31 (0.4) 22 (0.3) 17 (0.3)
ψ Palestinian Nat’l Auth. 29 (0.6) 29 (0.7) 27 (0.6) 30 (0.7) 30 (0.5) 37 (0.7) 27 (0.5) 20 (0.6)
ψ Qatar 30 (0.5) 32 (0.6) 29 (0.6) 27 (0.5) 34 (0.6) 39 (0.6) 28 (0.5) 21 (0.5)

Romania 38 (0.8) 38 (0.9) 38 (1.0) 36 (0.9) 38 (0.7) 48 (1.0) 36 (0.8) 27 (0.8)
Russian Federation 56 (0.9) 58 (0.9) 56 (1.1) 54 (1.0) 54 (0.8) 67 (0.9) 55 (1.0) 42 (1.0)

ψ Saudi Arabia 26 (0.7) 28 (0.9) 24 (0.7) 24 (0.7) 31 (0.8) 35 (0.9) 24 (0.7) 18 (0.6)
Singapore 73 (0.9) 77 (0.9) 72 (1.1) 71 (1.0) 72 (0.9) 82 (0.8) 73 (1.0) 62 (1.1)
Slovenia 47 (0.5) 52 (0.6) 38 (0.6) 46 (0.6) 55 (0.5) 57 (0.6) 45 (0.5) 35 (0.7)
Sweden 41 (0.5) 50 (0.5) 31 (0.5) 35 (0.5) 53 (0.6) 50 (0.5) 42 (0.5) 29 (0.5)

ψ Syrian Arab Republic 25 (0.6) 24 (0.6) 24 (0.7) 25 (0.8) 26 (0.6) 31 (0.7) 24 (0.6) 17 (0.6)
Thailand 31 (0.9) 33 (1.0) 27 (0.9) 29 (0.9) 38 (0.8) 38 (1.0) 30 (0.8) 22 (0.8)
Tunisia 29 (0.6) 32 (0.7) 25 (0.5) 29 (0.6) 32 (0.7) 37 (0.7) 28 (0.6) 20 (0.5)
Turkey 38 (0.8) 36 (0.8) 35 (0.9) 37 (0.8) 47 (0.7) 44 (0.8) 37 (0.8) 30 (0.8)
Ukraine 42 (0.9) 43 (1.0) 39 (1.0) 41 (1.0) 45 (0.8) 52 (1.0) 41 (0.9) 29 (0.8)
United Arab Emirates 37 (0.5) 40 (0.5) 34 (0.5) 32 (0.5) 41 (0.4) 48 (0.5) 33 (0.5) 25 (0.4)
United States 48 (0.7) 53 (0.7) 43 (0.7) 41 (0.7) 58 (0.6) 61 (0.7) 46 (0.7) 35 (0.7)
International Avg. 41 (0.1) 43 (0.1) 37 (0.1) 39 (0.1) 45 (0.1) 49 (0.1) 39 (0.1) 30 (0.1)

Ж Average achievement not reliably measured because the percentage of students with achievement too low for estimation exceeds 25%.
ψ Reservations about reliability of average achievement because the percentage of students with achievement too low for estimation does not exceed 25%  

but exceeds 15%.
( ) Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Appendix E.2: Average Percent Correct in the Mathematics Content and Cognitive Domains (Continued)

Country
Overall 

Mathematics

Mathematics Content Domains Mathematics Cognitive Domains

Number Algebra Geometry
Data  

and Chance
Knowing Applying Reasoning

Ninth Grade Participants

ψ Botswana 25 (0.4) 27 (0.5) 21 (0.4) 23 (0.4) 31 (0.5) 34 (0.5) 23 (0.4) 17 (0.4)
Ж Honduras 17 (0.5) 19 (0.6) 15 (0.5) 14 (0.3) 22 (0.6) 22 (0.6) 17 (0.4) 11 (0.4)
Ж South Africa 20 (0.4) 21 (0.4) 18 (0.4) 18 (0.3) 25 (0.4) 26 (0.5) 19 (0.3) 14 (0.3)

Benchmarking Participants

Alberta, Canada 47 (0.7) 56 (0.8) 35 (0.7) 41 (0.7) 58 (0.8) 56 (0.7) 46 (0.7) 36 (0.8)
Ontario, Canada 49 (0.6) 55 (0.7) 39 (0.6) 48 (0.7) 59 (0.7) 57 (0.7) 48 (0.6) 40 (0.7)
Quebec, Canada 54 (0.7) 61 (0.8) 44 (0.8) 51 (0.7) 62 (0.7) 64 (0.7) 54 (0.7) 40 (0.7)
Abu Dhabi, UAE 35 (0.8) 39 (0.9) 32 (0.9) 31 (0.8) 39 (0.8) 47 (0.9) 32 (0.9) 24 (0.8)
Dubai, UAE 42 (0.5) 45 (0.6) 39 (0.6) 36 (0.6) 46 (0.5) 54 (0.5) 39 (0.6) 29 (0.6)
Alabama, US 38 (1.4) 41 (1.8) 33 (1.3) 33 (1.1) 49 (1.5) 50 (1.5) 36 (1.4) 26 (1.4)
California, US 45 (1.2) 48 (1.4) 43 (1.4) 35 (1.1) 51 (1.2) 58 (1.2) 41 (1.3) 30 (1.2)
Colorado, US 51 (1.2) 55 (1.3) 43 (1.3) 46 (1.3) 61 (1.2) 61 (1.2) 49 (1.2) 38 (1.3)
Connecticut, US 51 (1.3) 56 (1.4) 43 (1.5) 43 (1.1) 61 (1.4) 63 (1.3) 48 (1.4) 37 (1.3)
Florida, US 49 (1.7) 53 (1.8) 42 (1.7) 44 (1.6) 58 (1.8) 62 (1.6) 46 (1.9) 35 (1.7)
Indiana, US 51 (1.4) 57 (1.5) 45 (1.6) 44 (1.4) 61 (1.3) 65 (1.4) 49 (1.5) 36 (1.5)
Massachusetts, US 62 (1.5) 67 (1.5) 56 (1.8) 56 (1.5) 69 (1.4) 73 (1.3) 59 (1.6) 50 (1.8)
Minnesota, US 58 (1.3) 65 (1.3) 51 (1.5) 49 (1.4) 66 (1.3) 70 (1.1) 55 (1.5) 43 (1.6)
North Carolina, US 55 (1.8) 61 (1.8) 50 (2.1) 48 (1.7) 62 (1.5) 67 (1.7) 53 (1.9) 41 (1.8)

Appendix E.2: Average Percent Correct in the Mathematics Content and Cognitive 
Domains (Continued)
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Appendix F

The Test-Curriculum Matching 
Analysis—Mathematics
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TIMSS went to great lengths to ensure that comparisons of student achievement 
across countries would be as fair and equitable as possible. The TIMSS 2011 
Assessment Frameworks were designed to specify the important aspects of 
mathematics that participating countries agreed should be the focus of an 
international assessment of mathematics achievement, and the assessment items 
were developed through a collaborative process with national representatives 
to faithfully represent the specifications in the frameworks and field tested 
extensively in participating countries. Finalizing the TIMSS 2011 assessments 
involved a series of reviews by representatives of the participating countries, 
experts in mathematics, and testing specialists. At the end of this process, the 
National Research Coordinators (NRCs) from each country formally approved 
the TIMSS 2011 assessments, thus accepting them as being sufficiently fair to 
compare their students’ mathematics achievement with that of students from 
other countries.

Although the assessments were developed to represent an agreed-upon 
framework and were intended to have as much in common across countries 
as possible, it was unavoidable that the match between the TIMSS 2011 
assessment (or test) and the mathematics curriculum would not be the same in 
all countries. To restrict test items to just those topics included in the curricula 
of all participating countries and covered in the same sequence would severely 
limit test coverage and restrict the research questions that the study is designed 
to address. The tests, therefore, inevitably have some items measuring topics 
unfamiliar to some students in some countries.

The Test-Curriculum Matching Analysis (TCMA) was conducted to 
investigate the extent to which the TIMSS 2011 mathematics assessment was 
relevant to each country’s curriculum. The TCMA also investigates the impact 
on a country’s performance of including only achievement items that were 
judged to be relevant to its own curriculum.1

To gather data about the extent to which the TIMSS 2011 tests were 
relevant to the curricula of the TIMSS countries and benchmarking participants, 
NRCs were asked to examine each achievement item and indicate whether the 
item was in their country’s intended curriculum at the grade tested (fourth or 
eighth grade). The NRCs were asked to choose persons very familiar with the 
curriculum at these grades to make this determination. In some countries, the 
curriculum was prescribed for a range of grades and was not explicit about what 
was to be covered by the end of the fourth or eighth grades. For example, in 
Sweden the curriculum specifies the curricular goals to be achieved by the end of 

1	 Because there also may be curriculum areas covered in some countries that are not covered by the TIMSS 2011 tests, the 
TCMA does not provide complete information about how well the tests cover the curricula of the countries.
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the fifth and ninth grades, but does not provide a grade-by-grade specification. 
In such situations, coordinators were asked to make the best judgment possible.2 
Because an item might be in the curriculum for some but not all students 
in a country, NRCs were asked to consider an item included if it was in the 
intended curriculum for more than 50 percent of the students. All TIMSS 2011 
participants took part in the TCMA analysis except Bahrain, Georgia, Saudi 
Arabia, Honduras (sixth grade participant) and the US benchmarking states at 
the fourth grade, and Bahrain, Georgia, Ghana, Indonesia, Saudi Arabia, Syrian 
Arab Republic, Honduras (ninth grade partipant), and the US benchmarking 
states at the eighth grade.

Exhibits F.1 through F.4 present the TCMA results for the TIMSS 2011 
mathematics test at fourth and eighth grades. Exhibits F.1 and F.2 show the 
average percent correct on the mathematics items judged appropriate by each 
country at the fourth and eighth grades, respectively. Exhibits F.3 and F.4 show 
the standard errors corresponding to the percentages presented in Exhibits F.1 
and F.2. 

In Exhibit F.1, the bottom row of the exhibit shows the number of items, 
in terms of score points, identified as appropriate in each country. At the fourth 
grade, the maximum number of score points in the assessment was 184 points.3 
Generally, the proportion of items judged appropriate was fairly high. Reading 
along the bottom row, it can be seen that two of the 47 countries that took part 
in the TCMA analysis judged 100 percent of the items to be included in their 
curricula. Another 38 countries and all of the sixth grade and benchmarking 
participants judged 75 percent or more (138 score points) to be appropriate. 
Only the Russian Federation judged less than half of the mathematics items to 
be included in their curricula.

At the eighth grade, the percentage of items judged appropriate was 
somewhat higher; four of the 36 countries and one of the five benchmarking 
participants judged 100 percent of the items to be appropriate (all 230 score 
points), and an additional 30 countries, two ninth grade, and four benchmarking 
participants judged 75 percent or more (173 score points) to be appropriate.  
For all participants, the majority of the eighth grade mathematics items were 
judged to be appropriate to their curricula.

Because most countries indicated that at least some items were not 
included in their intended curriculum at the grade tested, the data were 

2	 Exhibit 5 of the TIMSS 2011 Encyclopedia provides information on the grade-to-grade structure of the curriculum for each 
TIMSS 2011 participant.

3	 The TIMSS 2011 fourth grade mathematics assessment contained 175 items, yielding 185 score points. However, following 
item review, response categories for one of the items were combined, resulting in data for 184 score points. Similarly, 
following item review, the 217 items and 232 score points in the eighth grade assessment were reduced to 230 score 
points.
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Exhibit F.1: Average Percent Correct for the Test-Curriculum Matching Analysis 

Based on a subset of items specifically identified by each country as addressing its curriculum
Read across the row to compare that country’s performance based on the test items included by each of the countries across the top. Read down the column 
under a country name to compare the performance of the country down the left on the items included by the country listed on the top. Read along the diagonal 
to compare performance for each different country based on its own decisions about the test items to include.
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Singapore 74 (0.7) 75 74 74 75 74 75 74 73 75 76 76 75 74 75 73 74 74 74 74 75 75 73 75 74 74 72 74 75 74 72
Korea, Rep. of 74 (0.4) 75 77 73 77 77 74 75 75 74 77 76 75 74 75 74 75 74 75 75 76 75 74 75 77 77 75 76 74 74 75
Hong Kong SAR 74 (0.8) 75 74 74 75 74 75 74 72 74 76 75 75 75 75 73 74 74 75 74 75 75 74 75 74 75 72 74 75 74 73
Chinese Taipei 71 (0.4) 71 73 70 74 74 72 73 72 71 73 72 71 71 71 71 71 71 71 72 73 71 70 71 73 74 71 74 70 71 71
Japan 70 (0.4) 70 72 69 73 74 70 71 70 70 72 71 70 70 70 71 71 69 71 71 72 70 70 71 72 73 70 72 70 70 70
Northern Ireland 65 (0.6) 65 63 64 65 64 66 65 60 65 67 65 66 66 65 64 65 64 65 65 66 65 64 65 64 65 62 65 66 65 62
Belgium (Flemish) 62 (0.5) 62 61 61 63 61 62 63 59 62 64 63 62 62 62 60 62 61 62 62 63 63 61 62 63 63 60 63 62 62 61
Russian Federation 61 (0.9) 60 61 60 62 62 61 61 65 61 63 62 61 62 61 61 63 60 63 60 63 62 63 61 65 64 63 62 61 61 63
England 60 (0.8) 60 58 59 59 59 61 59 55 60 62 61 61 61 61 59 62 59 61 60 61 61 60 61 60 61 57 60 61 60 58
United States 60 (0.5) 60 59 59 60 59 61 60 56 60 62 61 60 60 60 59 60 60 61 60 62 61 60 60 61 61 58 60 61 60 58
Finland 60 (0.6) 59 59 58 60 59 61 60 55 60 62 61 61 61 60 59 61 59 60 61 62 61 60 60 62 62 58 62 60 60 58
Denmark 59 (0.6) 58 58 57 58 58 59 59 55 59 60 59 60 59 59 57 60 57 59 59 59 59 59 59 60 60 57 60 58 59 58
Netherlands 59 (0.4) 58 59 57 59 59 59 59 57 59 61 60 60 61 59 58 60 57 59 60 61 60 59 59 62 62 58 61 59 59 59
Portugal 59 (0.8) 58 58 56 58 59 59 58 57 59 60 59 59 59 59 58 62 58 60 59 59 59 60 59 60 61 58 59 58 59 59
Lithuania 58 (0.6) 57 58 56 58 59 58 58 58 58 60 59 59 60 59 59 60 57 60 59 60 59 59 59 60 61 58 59 58 58 58
Germany 57 (0.6) 56 55 54 55 57 57 57 56 57 59 57 58 58 57 57 61 56 58 57 58 59 60 58 60 60 57 57 57 57 58
Ireland 56 (0.6) 56 55 55 57 56 57 56 52 57 58 57 57 57 57 56 57 56 57 57 58 57 55 57 57 57 53 57 57 57 54
Hungary 55 (0.7) 54 54 53 54 54 55 55 55 55 56 55 56 55 55 54 57 54 57 54 57 57 57 55 57 58 56 56 55 55 55
Australia 54 (0.6) 53 52 52 53 53 55 53 48 54 55 55 55 55 54 53 55 53 55 54 55 55 54 55 55 55 52 55 54 54 53
Serbia 54 (0.7) 54 55 53 56 56 55 55 57 54 56 54 55 55 54 55 56 54 56 55 58 56 56 55 57 58 56 56 54 54 57
Slovenia 53 (0.5) 52 52 51 52 52 54 53 50 53 55 54 54 54 53 53 57 52 56 53 55 56 56 54 56 57 53 54 54 53 53
Czech Republic 52 (0.6) 51 53 50 52 52 53 53 54 52 54 53 53 53 53 52 56 51 55 52 55 55 56 53 57 57 55 54 52 53 55
Italy 52 (0.7) 51 52 50 53 52 52 52 50 52 54 53 52 51 52 51 54 51 53 52 53 53 53 53 54 54 51 53 52 52 52
Slovak Republic 52 (0.8) 51 53 50 53 53 52 52 55 52 54 53 53 53 52 52 55 51 53 52 55 54 54 52 57 56 54 53 51 52 54
Austria 52 (0.7) 51 51 49 51 52 52 52 53 52 54 52 52 53 52 52 56 51 53 52 54 53 54 52 55 56 53 53 52 52 53
Kazakhstan 52 (1.1) 52 52 51 52 52 52 52 56 52 53 52 52 52 52 51 53 52 53 51 53 53 53 52 54 54 53 52 51 52 53
Sweden 50 (0.5) 49 51 48 51 51 50 50 50 50 52 51 51 51 50 50 53 49 51 51 52 51 52 51 54 54 50 53 50 50 51
Malta 49 (0.3) 49 47 48 48 48 50 48 44 49 51 50 50 50 49 49 50 48 50 49 50 51 49 49 49 50 45 48 50 49 45
Norway 48 (0.7) 47 47 46 48 47 49 48 46 49 50 50 49 49 49 48 51 47 50 49 50 50 50 49 50 51 47 50 48 49 48
Croatia 48 (0.4) 47 49 46 50 49 48 49 54 48 50 48 48 47 48 47 52 47 50 48 52 49 51 48 53 53 52 50 47 48 52
Romania 47 (1.2) 47 48 46 48 48 48 48 50 47 49 48 48 48 47 48 49 47 48 48 49 49 48 48 49 50 48 49 47 47 48
New Zealand 46 (0.5) 45 44 43 45 45 47 46 40 46 48 47 47 48 46 45 48 45 47 47 48 48 47 47 47 48 44 47 47 46 44
Spain 45 (0.6) 44 46 42 46 46 46 45 43 45 47 46 46 45 45 45 48 44 46 46 47 46 46 46 48 48 44 47 45 45 45
Poland 45 (0.5) 45 46 43 46 46 46 46 47 45 48 46 46 46 45 45 49 44 47 46 48 47 48 46 49 49 47 48 45 45 47
Turkey 45 (0.8) 45 46 44 48 47 46 45 46 45 47 46 45 45 45 45 47 45 46 45 47 46 45 45 47 47 44 46 45 45 44
Azerbaijan 43 (1.2) 44 44 44 46 44 44 44 51 43 45 44 44 44 44 43 44 44 44 43 45 44 44 44 45 46 46 44 43 44 46
Chile 41 (0.5) 40 41 39 41 41 42 41 39 41 43 42 42 41 41 42 44 41 43 42 43 43 42 42 43 44 40 43 41 42 40
Thailand 41 (1.0) 41 42 41 44 42 41 41 42 40 42 42 41 41 41 41 42 41 42 41 41 41 41 41 43 43 40 42 41 41 40
Armenia 40 (0.8) 40 41 40 42 41 40 41 46 40 42 40 40 41 40 40 41 40 41 40 42 41 41 40 42 42 43 41 40 40 42
United Arab Emirates 37 (0.4) 37 37 35 38 37 38 37 35 37 38 38 38 37 37 37 38 37 38 37 38 38 37 37 38 38 35 38 37 37 36
Iran, Islamic Rep. of 37 (0.7) 36 37 37 39 36 37 36 37 36 37 37 37 36 37 37 38 37 38 36 38 37 37 37 37 38 36 37 36 37 37
Qatar 34 (0.6) 34 33 32 34 33 34 34 31 34 35 34 35 34 34 34 35 34 35 34 35 35 34 34 35 35 32 35 34 34 32
Oman 30 (0.4) 29 29 29 31 29 30 29 28 29 30 30 30 29 29 29 30 29 30 29 30 30 29 30 30 30 28 30 29 30 28
Tunisia 25 (0.5) 25 26 25 27 26 25 25 31 24 26 25 25 25 25 25 26 25 25 25 26 25 26 25 26 27 27 25 25 25 27
Morocco 24 (0.6) 23 23 22 24 23 23 23 24 23 24 24 24 23 24 23 25 23 24 23 23 23 24 24 23 24 23 23 23 23 24
Kuwait 23 (0.4) 23 22 22 24 22 23 23 21 23 24 23 24 23 23 23 23 23 24 23 24 23 23 23 23 23 21 23 23 23 21
Yemen 16 (0.4) 16 16 15 18 16 16 16 17 16 16 16 16 16 16 16 16 16 16 16 17 15 15 16 16 16 16 17 16 16 16
International Avg. 50 (0.1) 50 50 49 51 51 51 50 50 50 52 51 51 51 51 50 52 50 51 51 52 51 51 51 52 53 50 51 50 51 50
Botswana (6) 35 (0.7) 34 34 33 35 34 35 34 31 34 36 35 35 35 35 34 35 34 35 34 36 35 34 35 35 36 32 34 35 35 33
Yemen (6) 24 (0.6) 24 24 22 25 24 24 24 24 23 24 24 24 23 24 24 24 24 24 24 25 24 23 24 25 25 24 24 23 24 24

Benchmarking Participants
Quebec, Canada 58 (0.6) 57 58 56 58 58 58 58 55 58 60 59 58 58 58 57 60 57 59 58 60 59 59 58 60 61 56 60 58 58 57
Ontario, Canada 54 (0.8) 53 53 52 53 53 55 53 49 54 55 55 55 55 54 54 57 53 56 54 55 56 55 55 55 56 51 55 55 54 52
Alberta, Canada 51 (0.6) 50 50 49 50 50 51 50 46 51 53 52 51 52 51 51 53 50 52 51 53 53 52 51 53 53 48 52 51 51 49
Dubai, UAE 44 (0.4) 44 44 42 44 44 45 44 42 44 46 45 44 44 44 43 45 44 45 44 46 45 44 44 45 45 42 45 44 44 43
Abu Dhabi, UAE 34 (0.8) 34 33 32 35 33 34 34 31 34 35 34 34 34 34 34 35 34 35 34 35 35 34 34 35 35 32 34 34 34 32

Number of Items  
(Score Points) Identified* 184 158 138 134 111 127 170 163 65 178 160 169 179 158 170 154 146 171 164 169 145 162 146 176 132 138 119 156 158 181 120

* Of the 175 items in the Mathematics test, some extended-response items were scored on a two-point scale, resulting in 185 score points. Following item review, response categories for 
   one of the items were combined, resulting in 184 score points.
( ) Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.

Appendix F.1: Average Percent Correct for the Test-Curriculum Matching Analysis 
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Appendix F.1: Average Percent Correct for the Test-Curriculum Matching Analysis
(Continued) 

Read across the row to compare that country’s performance based on the test items included by each of the countries across the top. Read down the column 
under a country name to compare the performance of the country down the left on the items included by the country listed on the top. Read along the diagonal 
to compare performance for each different country based on its own decisions about the test items to include.
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 Country

74 75 75 74 74 74 75 74 74 75 74 74 74 75 75 75 76 75 75 75 74 74 74 74 74 (0.7) Singapore
74 76 75 74 74 75 76 74 74 75 73 74 74 76 75 75 77 74 76 76 75 73 74 75 74 (0.4) Korea, Rep. of
75 76 75 74 75 75 76 74 74 75 75 74 74 74 75 75 75 74 75 75 75 74 74 75 74 (0.8) Hong Kong SAR
71 71 71 69 70 71 71 71 71 72 70 71 71 72 71 71 75 71 73 71 71 70 71 71 71 (0.4) Chinese Taipei
70 71 70 68 70 70 71 70 70 71 69 70 70 71 70 71 72 70 72 71 71 70 70 71 70 (0.4) Japan
65 66 65 64 65 65 67 65 65 66 65 65 65 64 66 66 66 65 66 66 65 65 65 65 65 (0.6) Northern Ireland
62 63 62 61 62 62 63 62 62 63 62 62 62 62 63 63 64 62 63 64 62 60 62 63 62 (0.5) Belgium (Flemish)
61 62 61 61 61 63 63 61 61 62 61 61 61 64 61 61 62 61 62 63 61 60 61 62 61 (0.9) Russian Federation
61 62 61 59 60 61 63 60 60 61 60 60 60 60 61 61 59 60 60 62 61 60 60 61 60 (0.8) England
61 62 60 59 60 61 63 60 60 61 61 60 60 61 61 61 61 60 61 61 61 60 60 61 60 (0.5) United States
61 62 60 58 60 60 61 60 60 61 59 60 60 60 61 60 59 60 61 62 60 59 60 61 60 (0.6) Finland
59 60 59 57 59 59 60 59 59 60 58 59 58 59 59 59 58 59 59 60 59 58 59 59 59 (0.6) Denmark
59 60 59 56 58 60 60 59 59 60 57 59 58 60 59 59 59 59 60 60 58 59 59 59 59 (0.4) Netherlands
58 60 59 56 58 60 60 59 59 60 57 59 58 61 60 59 58 59 59 61 59 58 59 59 59 (0.8) Portugal
59 60 59 57 58 59 60 58 58 60 58 58 58 59 59 59 58 58 59 60 58 58 58 59 58 (0.6) Lithuania
58 58 57 55 57 59 58 57 57 58 55 57 57 60 58 58 55 57 58 59 57 56 57 58 57 (0.6) Germany
57 59 57 55 56 57 60 56 56 58 57 56 56 56 57 57 58 57 57 58 57 57 56 57 56 (0.6) Ireland
56 56 55 55 55 57 58 55 55 56 56 55 55 57 56 56 55 55 56 57 55 54 55 56 55 (0.7) Hungary
55 56 55 52 54 55 57 54 54 55 54 54 54 54 55 55 53 54 55 56 55 54 54 55 54 (0.6) Australia
55 55 54 54 54 56 57 54 54 55 55 54 54 57 55 55 56 54 56 56 54 54 54 55 54 (0.7) Serbia
55 56 54 53 54 56 56 53 53 55 53 53 53 55 55 54 52 53 54 57 54 53 53 55 53 (0.5) Slovenia
54 54 53 52 53 55 55 52 52 54 52 52 52 57 54 53 52 52 53 55 53 51 52 54 52 (0.6) Czech Republic
53 53 52 52 52 53 55 52 52 53 52 52 52 54 53 53 53 52 53 54 52 51 52 53 52 (0.7) Italy
53 53 52 51 52 54 54 52 52 53 51 52 52 56 53 52 53 52 53 54 52 51 52 53 52 (0.8) Slovak Republic
52 53 52 51 52 54 54 52 52 53 51 52 51 54 53 52 52 52 53 53 52 51 52 52 52 (0.7) Austria
52 52 52 52 51 53 53 52 52 53 53 52 52 55 52 52 54 52 52 53 51 51 52 52 52 (1.1) Kazakhstan
51 52 50 47 50 51 52 50 50 51 48 50 50 53 50 50 49 50 51 52 51 50 50 51 50 (0.5) Sweden
50 51 50 47 49 50 52 49 49 51 49 49 49 49 50 50 49 49 50 51 50 50 49 50 49 (0.3) Malta
49 51 49 47 49 50 51 48 48 50 48 48 48 49 49 49 48 49 49 50 50 48 48 49 48 (0.7) Norway
49 49 48 47 48 50 50 48 48 49 48 48 48 54 49 48 50 48 50 50 48 45 48 49 48 (0.4) Croatia
49 49 48 48 48 49 50 47 47 49 48 47 48 50 49 48 49 47 48 49 48 47 47 48 47 (1.2) Romania
47 49 47 44 46 47 49 46 46 47 46 46 46 46 47 47 45 46 47 47 47 46 46 47 46 (0.5) New Zealand
46 47 45 44 45 46 49 45 45 46 45 45 45 48 46 46 46 45 46 47 46 44 45 46 45 (0.6) Spain
47 47 45 45 45 47 47 45 45 47 44 45 45 49 46 45 46 45 46 48 45 44 45 47 45 (0.5) Poland
45 46 45 44 45 46 47 45 45 46 45 45 45 47 45 46 47 45 46 46 45 45 45 46 45 (0.8) Turkey
43 44 44 45 43 45 45 43 43 45 45 43 43 45 45 44 48 44 45 44 43 44 43 44 43 (1.2) Azerbaijan
43 44 42 40 41 43 45 41 41 42 41 41 41 42 42 42 41 41 42 43 42 41 41 43 41 (0.5) Chile
41 42 41 39 40 42 42 41 41 42 39 41 40 42 41 41 42 41 41 42 41 41 41 41 41 (1.0) Thailand
40 41 40 42 40 41 42 40 40 41 42 40 40 42 41 41 44 40 41 41 40 39 40 41 40 (0.8) Armenia
38 39 37 36 37 38 39 37 37 38 37 37 37 38 38 38 38 37 38 38 37 37 37 38 37 (0.4) United Arab Emirates
37 38 37 38 37 38 39 37 37 37 39 37 37 37 38 37 40 37 37 38 37 36 37 37 37 (0.7) Iran, Islamic Rep. of
34 35 34 33 34 35 36 34 34 35 34 34 34 35 34 35 35 34 35 35 34 34 34 35 34 (0.6) Qatar
30 31 30 29 30 30 31 30 30 30 30 30 29 29 30 30 31 30 30 30 30 29 30 30 30 (0.4) Oman
25 25 25 26 25 26 26 25 25 26 26 25 25 26 26 25 28 25 26 26 25 24 25 25 25 (0.5) Tunisia
23 24 24 23 23 24 25 24 24 24 24 24 23 22 25 24 25 23 23 24 24 23 24 23 24 (0.6) Morocco
23 24 23 22 23 24 24 23 23 24 23 23 23 23 23 24 24 23 24 24 23 23 23 24 23 (0.4) Kuwait
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 19 16 17 16 16 16 16 16 16 (0.4) Yemen
51 52 51 50 50 51 52 50 50 51 50 50 50 52 51 51 51 50 51 52 51 50 50 51 50 (0.1) International Avg.
35 36 35 33 35 35 36 35 35 36 35 35 34 35 35 35 35 35 35 35 35 35 35 35 35 (0.7) Botswana (6)
24 24 24 23 23 24 24 24 24 24 23 24 24 25 24 24 26 24 25 24 23 23 24 24 24 (0.6) Yemen (6)

Benchmarking Participants
59 60 58 56 58 59 60 58 58 60 57 58 58 58 59 58 57 58 59 60 59 58 58 59 58 (0.6) Quebec, Canada
55 57 55 52 55 56 57 54 54 56 54 54 54 54 55 55 52 54 54 56 56 55 54 55 54 (0.8) Ontario, Canada
52 53 51 48 51 52 53 51 51 52 50 51 51 52 51 51 50 51 51 53 52 52 51 52 51 (0.6) Alberta, Canada
45 45 44 43 44 45 46 44 44 45 44 44 44 45 45 45 45 44 45 45 44 44 44 45 44 (0.4) Dubai, UAE
34 35 34 33 34 35 36 34 34 35 34 34 34 35 34 34 35 34 35 35 34 34 34 35 34 (0.8) Abu Dhabi, UAE

165 159 182 127 179 168 135 184 184 159 139 184 178 117 150 169 109 182 162 152 153 138 184 158 184 Number of Items  
(Score Points) Identified*

Appendix F.1: Average Percent Correct for the Test-Curriculum Matching Analysis
(Continued) 
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Appendix F.2: Average Percent Correct for the Test-Curriculum Matching Analysis 

Based on a subset of items specifically identified by each country as addressing its curriculum
Read across the row to compare that country’s performance based on the test items included by each of the countries across the top. Read down the column 
under a country name to compare the performance of the country down the left on the items included by the country listed on the top. Read along the diagonal 
to compare performance for each different country based on its own decisions about the test items to include.
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Korea, Rep. of 74 (0.5) 75 74 74 74 75 76 74 75 74 74 74 74 75 74 76 74 74 75 74 74 74 74 75 74 74 75 74 74 74 74
Singapore 73 (0.9) 74 74 74 74 74 75 74 74 74 74 73 73 75 74 75 74 74 74 74 74 73 73 75 74 74 74 73 73 74 74
Chinese Taipei 72 (0.6) 73 72 73 72 72 73 72 72 72 72 72 72 73 72 73 72 72 72 72 72 72 72 73 72 73 71 72 72 72 72
Hong Kong SAR 68 (0.9) 69 68 69 68 69 70 68 69 68 68 68 68 70 68 70 69 68 69 68 69 68 68 69 69 69 70 68 68 68 69
Japan 64 (0.6) 65 64 64 65 66 66 64 65 64 64 64 65 65 64 66 65 64 65 65 65 64 64 65 64 64 66 64 64 64 64
Russian Federation 56 (0.9) 57 57 57 57 56 59 56 57 56 56 56 56 58 57 58 57 56 57 56 57 56 56 58 56 57 56 56 56 56 57
Israel 51 (1.0) 51 51 51 51 52 53 51 51 51 52 51 51 52 51 53 52 51 52 52 52 51 51 52 52 51 52 51 51 51 51
Finland 49 (0.7) 50 49 49 49 51 52 49 51 50 50 49 50 52 50 52 51 49 51 51 52 49 49 50 50 50 54 49 49 50 49
Hungary 49 (0.8) 49 49 49 48 49 52 48 49 49 49 49 49 51 49 51 50 48 50 49 50 49 49 50 49 49 52 49 49 49 49
United States 48 (0.7) 49 48 48 48 50 51 48 49 48 49 49 49 50 48 51 50 49 49 49 50 48 48 49 50 48 51 48 48 49 48
England 48 (1.4) 49 48 48 48 50 50 48 49 48 49 49 49 50 48 51 50 48 49 50 50 48 48 48 50 48 53 48 48 49 48
Australia 48 (1.3) 48 47 47 47 49 50 47 48 48 48 48 48 49 48 50 49 48 49 49 50 48 48 48 49 48 52 48 48 48 47
Slovenia 47 (0.5) 48 47 47 47 48 50 47 48 47 47 47 47 49 47 50 48 47 48 48 49 47 47 48 48 48 51 47 47 48 47
Lithuania 47 (0.6) 47 47 47 46 48 50 47 48 47 47 47 47 49 47 50 48 46 48 48 48 47 47 48 47 48 50 47 47 47 46
Italy 46 (0.6) 46 46 46 46 46 48 46 47 46 46 46 46 48 46 49 47 46 47 46 47 46 46 47 47 47 49 46 46 46 46
New Zealand 44 (1.4) 44 43 43 43 45 46 43 45 44 44 44 44 45 44 46 45 44 45 45 46 44 44 44 45 44 48 44 44 44 43
Kazakhstan 43 (1.0) 43 43 43 43 43 45 42 43 43 43 43 43 44 43 44 43 43 44 42 43 43 43 45 43 44 43 43 43 43 44
Ukraine 42 (0.9) 42 42 42 42 42 45 42 43 42 42 42 42 43 42 44 43 42 43 42 42 42 42 43 42 43 43 42 42 42 42
Sweden 41 (0.5) 42 41 41 41 43 44 42 42 41 42 42 42 43 42 44 43 41 42 44 43 41 41 42 43 42 46 41 41 42 41
Norway 39 (0.6) 40 39 38 38 41 41 39 40 39 40 39 40 41 39 42 41 39 40 41 41 39 39 39 40 39 46 39 39 40 38
Armenia 38 (0.6) 39 39 39 39 39 41 39 39 39 39 38 39 40 39 40 39 39 39 38 38 38 38 41 39 40 37 38 38 38 40
Turkey 38 (0.8) 38 38 37 37 38 39 38 38 38 38 38 38 39 38 40 39 38 38 38 39 38 38 38 38 38 40 38 38 38 38
Romania 38 (0.8) 38 38 38 38 38 40 38 38 38 38 38 38 39 38 39 39 38 39 38 38 38 38 39 38 39 38 38 38 38 38
United Arab Emirates 37 (0.5) 37 37 37 37 37 39 37 37 37 37 37 37 38 37 39 38 37 38 37 38 37 37 38 37 37 38 37 37 37 37
Lebanon 34 (0.8) 35 35 35 35 35 38 34 35 35 34 34 35 36 35 37 35 34 36 34 34 34 34 37 34 36 34 34 34 35 36
Malaysia 34 (1.0) 35 35 35 35 35 37 34 35 34 34 34 34 36 35 37 35 34 35 35 35 34 34 36 35 35 37 34 34 34 35
Macedonia, Rep. of 32 (0.9) 33 33 33 32 33 35 33 33 33 33 32 32 34 33 34 33 32 33 33 33 32 32 34 33 33 33 32 32 33 33
Thailand 31 (0.9) 31 31 31 31 31 33 31 32 31 31 31 31 33 31 33 32 31 32 31 32 31 31 32 31 31 33 31 31 31 31
Qatar 30 (0.5) 31 30 30 30 31 32 30 31 30 31 30 31 31 30 32 31 30 31 30 31 30 30 31 31 31 31 30 30 31 31
Iran, Islamic Rep. of 30 (0.8) 30 30 30 29 30 32 29 30 30 30 29 30 31 30 31 30 30 30 29 30 30 30 31 30 30 31 30 30 30 31
Tunisia 29 (0.6) 30 29 29 29 30 31 29 30 29 29 29 30 31 29 31 30 29 30 29 30 29 29 30 30 30 31 29 29 30 30
Palestinian Nat’l Auth. 29 (0.6) 29 29 29 29 29 31 29 29 29 29 29 29 30 29 30 29 29 29 28 29 29 29 30 29 29 30 29 29 29 30
Jordan 29 (0.5) 29 29 29 29 29 31 29 29 29 29 29 29 30 29 30 29 29 29 28 29 29 29 30 29 29 29 29 29 29 29
Chile 28 (0.4) 29 29 28 28 29 31 28 29 29 29 29 29 30 29 31 30 29 29 29 30 28 28 29 29 29 31 28 28 29 29
Oman 24 (0.3) 24 24 24 24 25 26 24 25 24 24 24 24 25 24 25 25 24 25 24 25 24 24 25 24 24 25 24 24 24 24
Morocco 22 (0.2) 23 22 23 23 23 25 22 23 22 22 22 22 23 22 24 23 22 23 22 23 22 22 24 22 23 24 22 22 22 23
International Avg. 43 (0.1) 44 43 43 43 44 45 43 44 43 43 43 43 45 43 45 44 43 44 44 44 43 43 44 44 44 45 43 43 43 43
Botswana (9) 25 (0.4) 26 25 25 25 26 27 25 26 25 25 25 25 26 25 27 26 25 26 25 26 25 25 26 26 25 27 25 25 26 26
South Africa (9) 20 (0.4) 20 20 20 20 21 22 20 21 20 21 20 20 21 20 22 21 20 21 21 21 20 20 21 21 21 22 20 20 20 21

Benchmarking Participants
Quebec, Canada 54 (0.7) 55 54 54 54 56 57 54 56 54 54 54 55 56 54 57 56 54 55 56 56 54 54 55 55 55 58 54 54 55 54
Ontario, Canada 49 (0.6) 49 49 49 48 50 51 49 50 49 49 49 50 51 49 52 51 49 50 50 51 49 49 48 51 49 54 49 49 50 49
Alberta, Canada 47 (0.7) 47 47 46 47 48 49 47 48 47 47 47 48 48 47 50 48 47 48 49 49 47 47 47 49 47 52 47 47 47 46
Dubai, UAE 42 (0.5) 42 42 42 42 42 44 42 42 42 42 42 42 43 42 44 43 42 43 42 43 42 42 43 43 43 43 42 42 42 42
Abu Dhabi, UAE 35 (0.8) 35 35 35 35 36 37 35 36 35 36 35 36 36 35 37 36 35 36 35 36 35 35 36 36 35 37 35 35 35 35

Number of Items  
(Score Points) Identified* 230 219 209 212 211 205 191 220 218 227 218 222 211 208 212 200 217 224 211 193 209 230 230 185 198 197 163 230 230 218 199

* Of the 217 items in the Mathematics test, some extended-response items were scored on a two-point scale, resulting in 232 score points. Following item review, response categories for  
   two of the items were combined, resulting in 230 score points. 
( ) Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.

Appendix F.2:  Average Percent Correct for the Test-Curriculum Matching Analysis 
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