Highlights from
TIMSS 2011

Jack Buckley
National Center for Education Statistics
Washington, DC

December 11, 2012

Focus on Mathematics



Overview

**What is TIMSS and which education systems
participate in it?

*¢*How are U.S. students performing compared to their
International peers in:

*» 4th-grade mathematics?

¢ 8th-grade mathematics?

*¢*How are students performing
In participating U.S. states?
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What are...? TIMSS

 Trends in International Mathematics
and Science Study (TIMSS)

» 4th- and 8th-grade mathematics and
science assessment

» Developed by the TIMSS & PIRLS International Study Center at Boston
College, under contract to the International Association for the Evaluation of
Educational Achievement (IEA)
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1995  1999* 2003 2007 2011
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TIMSS participating education systems
(in either/both grades)

A

74 education systems

2011
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Participating states

®* O states participated as separate entities to obtain scores in PIRLS or
TIMSS or both

TIMSS grade 4 TIMSS grade 8

Florida Florida

North Carolina North Carolina
Alabama
California
Colorado
Connecticut
Indiana
Massachusetts
Minnesota

®* Each participated as part of the nation and on its own

®* NCES funded participation at grade 8 of all states except Florida as
part of a study to statistically link NAEP (National Assessment of
Educational Progress) and TIMSS (Florida received other Education
Department funding)
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U.S. national sample size

TIMSS

4th grade
Schools: 369
Students: 12,569

8th grade
Schools: 501
Students: 10,477
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U.S. state sample sizes
(public schools only)

TIMSS

4th grade

(FL, NC)

Schools: 46 — 77
Students:

1,792 — 2,661

8th grade

(AL, CA, CO, CT, FL, IN, MA, MN, NC)

Schools: 53 — 82
Students:
1,712 — 2,614
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TIMSS 2011 mathematics framework

- TIMSS mathematics

Content Grade 4

dimensions Number
Geometric Shapes and Measures
Data Display

Grade 8

Number

Algebra
Geometry

Data and Chance

Cognitive Knowing
dimensions  Applying
Reasoning
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4 What is on the TIMSS mathematics assessment?

MATH

In which of the following figures is the dotted line a line of symmetry?

Percentage of
4th-graders
answering
correctly:
U.S.: 80%

Int'l Avg.: 54%
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4 What is on the TIMSS mathematics assessment?

MATH
Ingredients
Eggs 4
Flour 8 cups
Milk % cup

The above ingredients are used to make a recipe for 6 people. Sam wants to
make this recipe for only 3 people.

Complete the table below to show what Sam needs to make the recipe for
3 people. The number of eggs he needs is shown.

Ingredients Percentage of 4th-
graders answering
Eggs 2 _
; correctly:
Four | Houps U.S.: 76%
Milk cup Int’l Avg.: 65%
o
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What is on the TIMSS mathematics assessment?

1es

titute of Educatien

2 b}

6

2
3

> 4
¥ 4 3 5 ¥

A. What is the next term in this pattern?

MNATIOMNAL CENTER roR
EDUCATION STATISTICS

Sciences

Percentage of 8th-
graders answering
correctly:

U.S.: 87%

Int’'l Avg.: 70%

MATH

12



What is on the TIMSS mathematics assessment?

MATH

There are 10 marbles in a bag: 5 red, and 5 blue.
Sue draws a marble from the bag at random. The marble is red.
She puts the marble back into the bag.

What is the probability that the next marble she draws at random is red?

Percentage of 8th-
graders answering

correctly:
U.S.: 66%
Int’l Avg.: 45%

®
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MATH

U.S. average score (541) higher than
the TIMSS scale average (500)

UNITED STATES 541
Denmark 537
Quebec-CAN 533

Germany 528

Ontario-CAN 518
Hungary 515
Czech Republic 511

Alberta-CAN; Slovak Republic 507
Kazakhstan 501

542 England-GBR; Russian Federation
540 Netherlands

534 Lithuania
532 Portugal

527 Ireland

516 Australia; Serbia
513 Slovenia

508 Austria; Italy
504 Sweden

500

L
I e s MNATIOMNAL CENTER ror
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Education Sciences

Singapore 606
Hong Kong-CHN 602

Japan 585

Morth Carolina-USAS54

Finland; Floridz-USA 545
United States 541
Denmark 537
Quebec-CANS33
Germany 528

Ontario-CANS518

Hungary 515

Czech Republic511
Albertz-CAN; Slovak Re public507
Kazakhstan 501

Morway 495

New Zealand 456

Poland 481

Dubai-UAE468
Chile 462

Armeniad52

Bahrain 436
Iran, Islamic Rep. of 431

Qatar 413

B Higher than U.S.

B Not measurably
different than U.S.

E Lower than U.S.

605 Kores, Rep. of
600

551 Chinese Taipei-CHN

562 Northern Ireland-GBR

549 Belgium [Flemish }-BEL

542 England-GBR; Russian Federtion

540 Netherlands
534 Lithuaniz
532 Portugal
527 Ireland

516 Australia; Serbia
513 Slovenia

S08 Austriz; [taly
504 Sweden
500

496 Malta

490 Croatia

482 Romania; Spain
469 Turkey

463 Azerbaijan
458 Thailand

450 Georgia
434 United Arab Emirates

417 Abu Dhabi-UAE

410 Saudi Arabiz

400

359 Tunisia

235 Morocco

300
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Singapore 606
Hong Kong-CHN 602

U.S. average score (541) lower thanin ..

AT 8 education systems

Singapore 606
Hong Kong-CHN 602

Japan 585

North Carolina-USA 554

605 Korea, Rep. of

600

591 Chinese Taipei-CHN

562 Northern Ireland-GBR

549 Belgium (Flemish)-BEL

Morth Carolina-USAS54

Finland; Floridz-USA 545
United States 541
Denmark 537
Quebec-CANS33
Germany 528

Ontario-CANS518

Hungary 515

Czech Republic511
Albertz-CAN; Slovak Re public507

Kazakhstan 501
Morway 495
New Zealand 456

Poland 481

Dubai-UAE468
Chile 462

Armeniad52

Bahrain 436
Iran, Islamic Rep. of 431

Qatar 413

Oman 285

Kuwait 342

605 Kores, Rep. of
600

551 Chinese Taipei-CHN

562 Northern Ireland-GBR

549 Belgium [Flemish }-BEL

542 England-GBR; Russian Federtion

540 Netherlands
534 Lithuaniz
532 Portugal
527 Ireland

516 Australia; Serbia
513 Slovenia

S08 Austriz; [taly
504 Sweden
500

496 Malta
490 Croatia

482 Romania; Spain
469 Turkey

463 Azerbaijan
458 Thailand

450 Georgia
434 United Arab Emirates
417 Abu Dhabi-UAE

410 Saudi Arabiz

400

359 Tunisia

235 Morocco

B Higher than U.S. 300

B Not measurably

different than U.S.
)

o I es ® Lower than U.S. 15
MATIOMAL CEMTER ror
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U.S. average (541) not measurably
wev  different than in 6 education systems

Morth Carolinz-USAS54

549 Belgium [Flemish}-BEL
Finland; Floridz-USA 545 . -
fnian Unitueré States5dl 542 England-GBR; Russian Federtion

Denmark 537 2‘_‘\3 LN.Eihfrl.a_nds
Quebec-CANS33 [ 233 Lithuzni=

532 Portugal

Germany528 W 557 |ralznd

Albertz-CAN; Slo

Norway 495

Finland; Florida-USA 545 _ _ _
UNITED STATES 541 542 England-GBR; Russian Federation e |
540 Netherlands
Den mark 537 Chile 452 | 463 Azerbaijan

458 Thailand

Armeniad52

450 Georgia

Bahrain 238 434 United Arab Emirates
Iran, Islamic Rep. of 431

417 Abu Dhabi-UAE

Oatard13 B 410saudi Arabia
400
Oman 285
359 Tunisia

Kuwait 342

235 Morocco

B Higher than U.S. 300

B Not measurably
different than U.S.
@

o I es ® Lower than U.S. 16
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MATH

Singapore 606
Hong Kong-CHN 602

U.S. average score (541) higher than in

42 education systems

Morth Caroli

Cuebec-CANE33
Germany 528

Ontario-CANS18

Hungary 515

Czech Republic511

Albert=-CAN; Slovak Republic507

Kzzakhstan 501
Morwsy 495

Mew Ffealand 4586
Foland 481

Dubai-UAE 468
Chile 462

534 Lithuania
5322 Portugal
27 lreland

516 Australia; Serbia
5132 Slovenia

508 Austria; Italy
504 Sweden

200
496 Malta

490 Croatia

482 Romaniz; Spain

469 Turkey

463 Azerbaijan
458 Thailand

United
De

Ge

Ontari

Kazal

Mew

Dub

Iran, Islamic

‘1es

Institute of
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Education Sciences

Japan 585

nz-USAE54

Finlznd; Florids-USA 545

States 541
nmark 537

Quebec-CANS33

rmany 528

o-CANG1E

Hungary 515
Czech Republic511
Albertz-CAN; Slovak Re public507

khstan 501

Morway 495

ealand 486

Poland 481

ai-UAE 468
Chile 462

Armeniad52

Bahrain 436

Rep. of431

Qatar 413

Oman 285

Kuwait 342

® Higher than U.S.

B Not measurably
different than U.S.

® Lower than U.S.

Yemen 248

605 Kores, Rep. of
600

551 Chinese Taipei-CHN

562 Northern Ireland-GBR

549 Belgium [Flemish }-BEL

542 England-GBR; Russian Federstion

540 Metherlands
524 Lithuania
532 Portugal
527 Ireland

516 Australia; Serbia
513 Slovenia

S08 Austriz; [taly
504 Sweden
500

496 Malta

490 Croatia

482 Romania; Spain
469 Turkey

463 Azerbaijan
458 Thailand

450 Georgia
434 United Arab Emirates

417 Abu Dhabi-UAE

410 Saudi Arabiz

400

359 Tunisia

235 Morocco

300
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586 Hong Kong-CHN

Kores, R fE13
ChineseTaipei-CHN 509 il ©
lapan
K t=-USAS
North Carolina-USA 537

Sweden 424

Bahrain40%
MNat| Auth. 404
Indan 386
Morocco 371

Ghana 331

502 Litl
.l 500

518 Colorade-USA; Cos

514 Finland

507 England-GBR
{ ithuania

431 Georgia

. U.S. average score (509) higher than

the TIMSS scale average (500)

nnecticut-USA

UNITED STATES 509

Alberta-CAN; Australia; Hungary; Slovenia 505

Italy 498

507 England-GBR
502 Lithuania

366 Oman

B Higher than U.S.

B Not measurably
different than U.S.

® Lower than U.S.
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Korea, Rep. of 613
ChineseTaipei-CHM 608

lapan570

Minnesota-USA 545

North Carolina-USA 537

Indiana-USAS522

Izrael516
Florida-UsA4 513

United States 509
Alberta-CAN; Australia; Hungary; Slovenia 505

Italy 438
Mew Zealand 4228
Sweden 424

Dubai-UAE 478

Armenia 467

Romania 458

Turkey 452

Malaysia 440

Thailand 427

Tunisia 425

Iran, IslamicRep. of 415

Bahrain40%
Palestinian Nat] Auth. 404

Indonesia 388

Morocco 371

Ghana 331

611 5ingapore

- U.S. average score (509) lower than in

11 education systems

561 Massachusetts-USA

539 Russian Federation

532 Quebec-CAN

518 Colorado-USA; Connecticut-USA

514Finland
512 Ontario-CAN

507 England-GBR

502 Lithuania
500

483 Californiz-USA

487 Kazakhstan

475 Ukraine

466 Alabama-UsA

45E United Arab Emirstes

445 Abu Dhabi-UAE; Lebanon

431 Georgia
426 Macedonia, Rep. of

416 Chile

410 Qatar
40€ Jordan

400
394 SaudiArabia

320 SyrianArabRepublic

Korea, Rep. of 613
Chinese Taipei-CHN 609

Japan 570

611 Singapore

600

526 Hong Kong-CHN

[Ea)
Lid
(V=]
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-
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[= B
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366 Oman

B Higher than U.S.

B Not measurably
different than U.S.

® Lower than U.S.

MATH
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Korea, Rep. of 613
ChineseTaipei-CHM 608

lapan570

North Carolina-USA 537

Indiana-USAS522

Izrael516
Florida-UsA4 513

United States 509
Alberta-CAN; Australia; Hungary; Slovenia 505

Italy 4528
Mew Zealand 4
Sweden 4

Dubai-UAE 478

Armenia 467

Romaniz 458

Turkey 452

Malaysia 440

Thailand 427

Tunisia 425

Iran, IslamicRep. of 415
Bahrain40%

Palestinian Nat] Auth. 404

Indonesia 386

Morocco 371

Ghana 331

611 5ingapore

600

“~~different than in 12 education systems

U.S. average (509) not measurably

561 Massachusetts-USA

539 Russian Federation

532 Quebec-CAN

518 Colorado-USA; Connecticut-USA

514Finland
512 Ontario-CAN

507 England-GBR
502 Lithuania

500
483 Californiz-USA

487 Kazakhstan

475 Ukraine

466 Alabama-UsA

Israel 516
Florida-USA 513

UNITED STATES 509

Alberta-CAN; Australia; Hungary; Slovenia 505

518 Colorado-USA; Connecticut-USA

514 Finland
512 Ontario-CAN

507 England-GBR
502 Lithuania

45E United Arab Emirates

445 Abu Dhabi-UAE; Lebanon

431 Georgia

426 Macedonia, Rep. of

416 Chile

410 Qatar
40€ Jordan

400

394 SaudiArabia

320 SyrianArabRepublic

366 Oman

B Higher than U.S.

B Not measurably
different than U.S.

® Lower than U.S.
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Korea, Rep. of 613
ChineseTaipei-CHM 608

lapan570

Minnesota-USA 545

North Carolina-USA 537

Indiana-USAS522

Izrael516
Florida-UsA4 513

United States 509
Alberta-CAN; Australia; Hungary; Slovenia 505

Italy 488

Mew Zealand 4228
Sweden 424

Dubai-UAE 478

Armenia 467

Romania 458

Turkey 452

Malaysia 440

Thailand 427

Tunisia 425

Iran, IslamicRep. of 415

Bahrain40%
Palestinian Nat] Auth. 404

Indonesia 388

Morocco 371

Ghana 331

611 5ingapore

586 Hong Kong-CHN

32 education systems

- U.S. average score (509) higher than in

561 Massachusetts-USA

ltaly 438

L i

539 Russian Federation
Mew Zesland 488
Sweden 484

487 Kazakhstan

532 Quebec-CAN

518 Colorado-USA; Connecticut-USA

514Finland
512 Ontario-CAN

Dubai-UAE 47 479 Ukraine

507 England-GBR
502 Lithuania
500

483 Californiz-USA

drmeniads?

487 Kazakhstan

475 Ukraine

Romania458

466 Alabama-UsA

45E United Arab Emirstes

Turkey 452

445 Abu Dhabi-UAE; Lebanon

449 Abu Dhabi-

431 Georgia
426 Macedonia, Rep. of

hzlaysia 44

416 Chile

410 Qatar
40€ Jordan
_-—

400 Thailand 427
Tunisia425

421 Georgia

394 SaudiArabia

320 SyrianArabRepublic .
AL il

(¥ ]

456 United Arab Emirates

UAE: Lebanon

426 Macedoniz, Rep. of

366 Oman

B Higher than U.S.

B Not measurably
different than U.S.

® Lower than U.S.
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4 Average mathematics scores of 4th-grade
wr  Students increased from 2007 to 2011 in 12
education systems, including the U.S.

Chinese Talpel-CHN
Japan

UNITED STATES
Denmark
Quebec-CAN
Slovenla

Czech Republlc
Morway

Dubal-UAE
Georgla

Iran. lslamic Rep. of

Tunlgla

15*

|

17+

|

12*

I

14*

14*

|

—
—
L

24

|

22*

|

24

|

12*

I

28°

32*

(=]

10 20 30

Change In average score

*p < .05. Change in average scores is significant.
NOTE: Education systems ordered according to average mathematics score in 2011.
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Average mathematics scores of 8th-grade
students increased from 2007 to 2011 in 10

Korea, Rep. of
Slngapore

Chinese Talpel-CHN
Russlan Federation
UNITED STATES
Italy

Ukralne

Dubal-UAE

Georgla

Bahraln

FPalestinlan Nat'| Auth
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education systems

16*

I

18*

|

—
—
L

27

|

LB

-
Lce
[

|

—
~
L]

M)
(]
[

—
—
L

(=]

10 20 30
Change in average score

*p < .05. Change in average scores is significant.
NOTE: Education systems ordered according to average mathematics score in 2011.

MATH

40
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Average mathematics scores of 8th-grade
students decreased from 2007 to 2011in6  w&
education systems

Hungary 12

Sweden -7

Malaysla 34 I ——

Thalland 14+ 1

Jordan -21* _

Syrlan Arab Republlc -15* —
-40 -?;0 -2IO -‘IIO (IJ 1I0 2IO

Changs in average scors

*p < .05. Change in average scores is significant.
NOTE: Education systems ordered according to average mathematics score in 2011.

®
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TIMSS International mathematics benchmarks

| Grade4 | Grade8

Advanced (625) Students can apply their Students can reason with
understanding and information, draw conclusions,
knowledge in a variety of make generalizations, and

relatively complex situations  solve linear equations.
and explain their reasoning.

High (550) Students can apply their Students can apply their
knowledge and understanding and knowledge
understanding to solve in a variety of relatively
problems. complex situations.

Intermediate Students can apply basic Students can apply basic

(475) mathematical knowledge in mathematical knowledge in
straightforward situations. straightforward situations.

Low (400) Students have some basic Students have some
mathematical knowledge. knowledge of whole numbers

and decimals, operations, and
basic graphs.

I e s MNATIOMNAL CENTER roR
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4 Percentages of U.S. 4th-graders reaching
waTH TIMSS mathematics benchmarks were
higher than international medians in 2011

Percent at or above

100 - 06
o0 - S0 UNITED STATES

60 | 81 m International median

70 -
60 -
50 -
40 -
30 -
20 -
10 -
0 -

47
28

13
4
i .

Low Intermead|ate High Advanced
Bsnchmark

NOTE: All U.S. percentages are significantly higher than the corresponding TIMSS
international median at the .05 level of statistical significance.

L
I e s MATIOMAL CEMTER ror
EDUCATION S5TATISTICS
Institute af Education Sciences

26



Seven systems had higher percentages of 4th-
wit  grade students reaching Advanced than the U.S.

Singapore 43
Korea, Rep. of 30
Hong Keng-CHN 37
Chinese Talpel-CHN 34
Japan 30 B Higher than U.S. (p <.05)

Northern Ireland-GBR 24 Not measurably different

England-GBR 18 than U.S. (p < .05)
North Carolina-USA 16

Florlida-USA 14
Russlan Federation 13

UNITED STATES 13
Finland 12

0 10 20 30 40 50
Psrcentage reaching Advanced benchmark

NOTE: Education systems with lower percentages of students reaching the Advanced benchmark
than the percentage of U.S. students reaching the Advanced benchmark are not included in figure.
.®
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Percentages of U.S. 8th-graders reaching
TIMSS mathematics benchmarks were MATH
higher than international medians in 2011

Percent at or above

100 - 02

80 -
0 - s UNITED STATES

20 . 68 B International median

60 -
50 -

40 -
30
30 -

17

. 7
3
. S

Low Intermead|ate High Advanced
Bsnchmark

20 -
10 -

0 -

NOTE: All U.S. percentages are significantly higher than the corresponding TIMSS
international median at the .05 level of statistical significance.
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Eleven systems had higher percentages of 8th-
graders reaching Advanced than the U.S. MATH

Chinese Talpel-CHN 49
Slngapore 48
Korea, Rep. of 47
Hong Kong-CHN 34
Japan 27
Massachuseatts-LUSA 12
Russlan Faderation 14
North Carollna-USA 14
Minnesota-USA 13
lsrael 12
Connectleut-USA 10
Australla 2]
England-GBR
Florlda-USA
Colorade-USA
Hungary
Turkey
Indlana-USA
UNITED STATES
Quebec-CAN 6 B Higher than U.S. (p < .05)
Romanla
Lithuanla
New Zealand
Dubal-UAE
Callfornla-USA

q"-vl-q

Not measurably different
than U.S. (p < .05)

0 10 20 30 40 50 60
Psrcentage reaching Advanced benchmark

°® NOTE: Education systems with lower percentages of students reaching the Advanced benchmark

¢ I e s than the percentage of U.S. students reaching the Advanced benchmark are not included in figure.
MATIOMAL CEMNTER ron
EDUCATION STATISTICS
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Summary of change in average U.S. scores over time

Grade 4 RIS
Mathematics

2007-2011

Grade 8 IV
Mathematics

2007-2011

-

f Change over time in U.S. average scores was statistically significant.

“ Change over time in U.S. average scores was not measurably different.
®
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Korea, Rep. of 613
ChineseTaipei-CHMN 608

Jlapan 570

Minnesota-USA 545

Morth Caroling-USA 537

Indianza-USA 522

Israel 516
Florida-Us4 513

United States 509
Alberta-CAN; Austrzlia; Hungary, Slovenia 505

Italy 458
Mew Zealand 488
Sweden 424

Dubai-UAE 478

Armenia 467

Romaniza 453

Turkey 452

Malaysiz 440

Thailand 427

Tunisia 425

Iran, IslamicRep. of 415

Bahrain40g
Falestinian Mat| Auth. 404

Indonesia 386

Morocco 371

Ghana 331

611 Singapore

€00

586 Hong Kong-CHM

561 Massachusetts-LUSA

538 Russian Federation

532 Quebec-CAN

518 Colorado-USA; Connecticut-USA

514 Finland
512 Ontario-CAN

507 England-GER
502 Lithuania
500

453 Californiz-USA

487 Kazakhstan

475 Ukraine

466 Alabama-USA

45& United Arsb Emirstes

445 Abu Dhabi-UAE; Lebanon

431 Georgia
426 Macedoniz, Rep. of

41& Chile

410 Qatar
406& lordan

400

384 SaudiArabiz

380 Syrian Arab Republic

366 Oman

l Higher than U.S.

B Not measurably different
than U.S.

B Lower than U.S.

8" Grade Results




Singapore 606
Hang Kong-CHN 602

lapan 585

Marth Caroline-USA 554

Finland; Floridz-U5SA 545
United 5tates 541
Denmark 537
Ouebec-CAN 533

Germany 528

Ontario-CAN 518

Hungary 515

Czech Republic511
Albert=-CAN; Slovak Republic507
Kazakhstan 501

Morway 495

MNew Zzaland 486

Paland 481

CDubai-UAE 468
Chile 462

Armeniz 452

Bahrain 436

Iran, Islamic Rep. of 431

Oatar 413

Oman 385

Kuwait 342

Yemen 248

605 Kores, Rep. of
600

591 Chinese Taipei-CHM

E62 Northern Ireland-GBER

549 Belgium [Flemish }-BEL

542 England-GER; Russian Federstion
E40 Netherlands

534 Lithuania

532 Portugal

527 Ireland

516 Australiz; Serbia
513 Slavenia

508 Austriz; [taly
504 Sweden

496 Malta
450 Croatia

482 Romania; Spain

465 Turkey

463 Azerbaijan
458 Thailand

450 Georgia

434 United Arab Emirates

417 Abu Dhabi-UAE
410 Szudi Arabiz

400

359 Tunisia

335 Morocco

E Higher than U.S.

B Not measurably different

than U.S.
E Lower than U.S.

4" Grade Scores




For more information

TIMSS

TIMSS at NCES:
http://nces.ed.gov/timss/
International Data Explorer:
http://nces.ed.gov/timss/idetimss/

Contact:

Stephen Provasnik
NCES
Stephen.Provasnik@ed.gov
202-502-7480
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