Mathematics Grade 8

Average Mathematics Achievement

Average Achievement and Scale Score Distributions

The TIMSS 2019 eighth grade mathematics assessment was based on a comprehensive assessment
framework developed collaboratively with the participating countries to reflect their curricular goals.
The eighth grade mathematics assessment included four content areas—number (30%), algebra (30%),
geometry (20%), and data and probability (20%). In accordance with the framework, the majority of
TIMSS 2019 mathematics items assess students’ applying and reasoning skills. To cover the framework
at the eighth grade, the TIMSS 2019 mathematics assessment comprised 211 assessment items. This
cycle marked the beginning of the transition to a computer-based assessment system. More than half

« »

of the TIMSS 2019 countries administered the assessment in an “€” (electronic) format and almost half
administered the assessment in a paper format, as in TIMSS 2015. The “¢” countries also administered
the trend items in the paper format to provide a bridge to the TIMSS 2015 and TIMSS 2019 paper-
based assessments. The assessment was carefully designed and analyzed, so that the TIMSS 2019
mathematics achievement results for all 39 countries are reported on the same TIMSS eighth grade
mathematics scale.

Exhibit 3.1 presents the average achievement at the eighth grade for each participating country
from highest to lowest together with the scale score distribution. Exhibit 3.2 shows whether relatively
small differences in average achievement between one country and the next are statistically significant.

The five East Asian countries had the highest average achievement, with Singapore, Chinese
Taipei, and Korea performing similarly and having higher average achievement than all of the other
TIMSS 2019 countries. These three countries were followed by Japan, whose eighth grade students had
higher average achievement than students in all of the other countries except those three countries,
and then by Hong Kong SAR, whose students had higher average achievement than students in
all of the other countries except those four countries. In turn, the Russian Federation had higher
achievement than all of the other remaining countries. Next, Ireland, Lithuania, Israel, Australia,
Hungary, the United States, and England also performed well. Essentially, Exhibit 3.2 shows clusters
of several similarly performing countries, followed by the next highest achieving clusters of similarly
performing countries, and so on.

A number of eighth grade TIMSS 2019 participants performed well. Fourteen countries
(including those discussed above) had higher average achievement than the centerpoint of 500
(Exhibit 3.1), which is a point of reference on the TIMSS eighth grade mathematics scale that remains
constant from TIMSS assessment to TIMSS assessment. However, there was a considerable difference
between the highest average achievement and the lowest. Also, the scale score distributions in Exhibit
3.1 show that there is wide variation in achievement in every country. Every country has some higher
achieving and some lower achieving students.
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Exhibit 3.1: Average Mathematics Achievement and Scale Score Distributions TIMSS

Country s Average Mathematics Achievement Distribution
cale Score
2 Singapore 616 (4.0) A ——— - —
Chinese Taipei 612 (2.7) A —— - ——
Korea, Rep. of 607 (2.8) A — ———
Japan 594 (2.7) A — - ———
t Hong Kong SAR 578 (4.1) A —— - —
2 Russian Federation 543 (4.5) A — - —
Ireland 524 (2.6) A — - ——
Lithuania 520 (2.9) A —— - ——
3 |srael 519 (4.3) A ——— - ——
Australia 517 (3.8) A —— - ——
Hungary 517 (2.9) A — - ——
T United States 515 (4.8) A ——— -— ——
England 515 (5.3) A ——— — ——
Finland 509 (2.6) A —— - —
t Norway (9) 503 (2.4) —— - —
2 Sweden 503 (2.5) —— - —
Cyprus 501 (1.6) — = ——
Portugal 500 (3.2) — - ——
| TiuSS Scale Contorpoint |50 |
Italy 497 (2.7) —— - ——
Turkey 496 (4.3) ——— -— ————
2 Kazakhstan 488 (3.3) v —— - —
France 483 (2.5) Y4 — - —
1 New Zealand 482 (3.4) v —— - —
Bahrain 481 (1.7) \ —— - ——
Romania 479 (4.3) v — -— ——
United Arab Emirates 473 (1.9) v — = —
1 Georgia 461 (4.3) v —— - ——
Malaysia 461 (3.2) v —— - ——
Iran, Islamic Rep. of 446 (3.7) v — -— —
¥ Qatar 443 (4.0) v —— - ——
¥ Chile 441 (2.8) v —— —
Lebanon 429 (2.9) v —— - ——
¥ Jordan 420 (4.3) v —— - ——
2v Egypt 413 (5.2) v ——— — B —
¥ Oman 411 (2.8) v — - ——
¥ Kuwait 403 (5.0) v —— -— —
2y Saudi Arabia 394 (2.5) W —— - —
K South Africa (9) 389 (2.3) v — - —
¥ Morocco 388 (2.3) v — - ——
Benchmarking Participants 1(')0 2(')0 3(')0 4(;0 5(;0 Gl:.ll) 760 860
Moscow City, Russian Fed. 575 (4.2) A — - ——
* Quebec, Canada 543 (3.7) A —— - —
2 Dubai, UAE 537 (2.0) A — - ——
Ontario, Canada 530 (4.3) A — - ——
¥ Western Cape, RSA (9) 441 (4.4) v —— - ——
¥ Abu Dhabi, UAE 436 (2.9) v —— - ————
Y Gauteng, RSA (9) 421 (3.0) v | | S— | - —— | | |
100 200 300 400 500 600 700 800
A Average sigqiﬁcantly higher than 5 zlgircentiles of Performanc;am o5
the centerpoint of the TIMSS scale -\
v Average significantly lower than ‘-,
the centerpoint of the TIMSS scale 95% Confidence Interval for Average (+2SE)

The TIMSS achievement scale was established in 1995 based on the combined achievement distribution of all countries that participated in TIMSS 1995. To provide a point of reference for country
comparisons, the scale centerpoint of 500 was located at the mean of the combined achievement distribution. The units of the scale were chosen so that 100 scale score points corresponded to the standard
deviation of the distribution.

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

X Reservations about reliability because the percentage of students with achievement too low for estimation exceeds 25%.

See Appendix B.7 for population coverage notes 1, 2, and 3. See Appendix B.10 for sampling guidelines and sampling participation notes t, f, and =.

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

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
Downloaded from http://timss2019.org/download
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Read across the row for a country to compare performance with the countries listed along the top of the chart. If no statistically significant difference was found, no symbol is present. If the
difference is significant (o < 0.05), a symbol indicates whether the estimated achievement of the country in the row is higher (A) than that of the comparison country, or lower (V).
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Scale
616 (4.0)

612 (2.7)
607 (2.8)
594 (2.7)

Average
578 (4.1)

Singapore
Chinese Taipei

Country

A A A A A A A A A A A A A AAAAAAALADAALAALDAADAAALAALAALADL
A A A A A A A A A A A A AAAAAALDAALADAALAALAAAAALADAALAALAD

Korea, Rep. of

A A A A A A A A A A A A A A AAAAAADAAADAALADAALAAALAALAD

\ARVARYS

Japan

Hong Kong SAR
Russian Federation

A A A A A A A A A A A A A A A A A A A A A AAAAAALA AN

v Vv V|V

A A A A A A A A A A A A A AAAAAAALADAALADAALAAALAAD

\ZRVARVAR VARV,

543 (4.5)
524 (2.6)
520 (2.9)
519 (4.3)
517 (3.8)
517 (2.9)
515 (4.8)
515 (5.3)
509 (2.6)
503 (2.4)
503 (2.5)
501 (1.6)
500 (3.2)
497 (2.7)
496 (4.3)
488 (3.3)
483 (2.5)
482 (3.4)
481 (1.7)
479 (4.3)

473 (1.9)

A A A A A A A A A A A AAAAAAALAALAALAD
A A A A A A A A A A A AAAAAAALNAALAALAD
A A A A A A A A A A A AAAAAAALDAALAALNAD

v v VvV Vv VvV V
vV v VvV VvV V.V
v v vV Vv VvV V
vV v vV VvV V. V
v v vV Vv V.V
vV v VvV VvV VvV V
v v VvV VvV VvV V

Ireland
Lithuania

Israel
Australia

A A A A A A A A A A A A AAAAAANAADL

A A A A A A A A A A A AAAAAAANAADL
A A A A A A A A A A A A AAAAAANAADL

Hungary

United States

A A A A A A A A A A A A A A AAAADAALMADL

England

A A A A A A A A A A A AAAAAADL

v Vv VvV VvV VvV VvV VvV VvV

Finland
Norway (9)

A A A A A A A A A A A A A
A A A A A A A A A A A A A
A A A A A A A A A A A A A
A A A A A A A A A A A A A
A A A A A A A A A A A AADS

viv Vv VvV ViV V VVVVVV
v Vv VvV VvV Vv VvV VVVVV

Sweden

v v VvV VvV VvV VVVV VIV VYV
vV Vv VvV VvV vV VVVVVVVV
v v Vv VvV ViV VVV VIV VYV
v v VvV Vv VvV VvV VVVVVV

Cyprus
Portugal

Italy
Turkey

Kazakhstan

A A A A A A A A A A A A

A A A A A A A A A
A A A A A A A A A
A A A A A A A A A
A A A A A A A A A

viv v VvV VvV iV VVVVVVVVVVVV

v Vv Vv Vv VvV VVVVVVVVVVVVVV
viv Vv VvV ViV iV VVVVVVVVVVVVV
v Vv VvV Vv VvV VVVVVVVVVVVVVV
viv v Vv VvV VvV VVVVVVVVVVVV

France
New Zealand

Bahrain
Romania

United Arab Emirates

A A A A A A A A
A A A A A A A A

v v Vv Vv VvV VVVVVVVVVVVVVVVVVV

A A A A A A
A A A A A A

viv v Vv ViV iV VVVVVVVVVVVVVVVVVVV
v v Vv VvV VVVVVVVVVVVVVVVVVVV VYV

461 (4.3)
461 (3.2)
446 (3.7)
443 (4.0)
441 (2.8)
429 (2.9)
420 (4.3)
413 (5.2)
411 (2.8)
403 (5.0)
394 (2.5)
389 (2.3)
388 (2.3)

Georgia
Malaysia

Iran, Islamic Rep. of

A
A
A

viv Vv VvV iV ViV VVVVVVVVVVVVVVVVVVV VYV
v v Vv Vv VvV VvV VVVVVVVVVVVVVVVVVV VYV
viv Vv VvV ViV iV VVVVVVVVVVVVVVVVVVVVV

Qatar

Chile
Lebanon

v Vv Vv VvV vV VvV VVVVVVVVVVVVVVVVVVVVVVV
viv Vv VvV ViV iVVVVVVVVVVVVVVVVVVVVVVVVV

Jordan

v vVv VvV VvV VVVVVVVVVVVVVVVVVVVVVVVVVVV
vv Vv VvV ViV iV VIV VVVVVVVVVVVVVVVVVVVVVVV

Egypt
Oman

v v Vv VvV VvVvVVVVVVVVVVVVVVVVVVVVVVVVVYV

Kuwait
Saudi Arabia
South Africa (9)

viv Vv Vv ViV VvV VVVVVVVVVVVVVVVVVVVVVVVVVV

v v Vv VvV vV vVVVVVVVVVVVVVVVVVVVVVVVVVVVV
viv Vv VvV vV vV iVVVVVVVVVVVVVVVVVVVVVVVVVVVV

Morocco

Benchmarking Participants

A A A A A A A A A A A A A A A A A A A A A A A A ALAAALAALAD

v v V| VvV

575 (4.2)
543 (3.7)
537 (2.0)
530 (4.3)
441 (4.4)
436 (2.9)
421 (3.0)

Moscow City, Russian Fed.

A A A A A A A A A A A A A AAAAAALAALADAALADAALAAALAALAD

\ZARVARVAR VARV,
\ARVARVARVARVS

Quebec, Canada

A A A A A A A A A A A A A A A A A A A A A A A A AAArAag

Dubai, UAE
Ontario, Canada

Western Cape, RSA (9)

A A A A A A A A A A A A A AAAAALAAALDALAALAALAAD

vV Vv VvV VvV VvV V

A

viv Vv VvV ViV VvV VVVVVVVVVVVVVVVVVV VYV

v Vv Vv VvV VVVVVVVVVVVVVVVVVVVVVVVV

Abu Dhabi, UAE
Gauteng, RSA (9)

vv Vv Vv ViV iV VVVVVVVVVVVVVVVVVVVVV VI VVV

A Average achievement significantly higher than comparison country
V' Average achievement significantly lower than comparison country

Significance tests were not adjusted for multiple comparisons. Five percent of the comparisons would be statistically significant by chance alone.

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

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019

Downloaded from http://timss2019.org/download
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®&EA
Exhibit 3.2: Significance of Differences Between Countries’ Average Mathematics Achievement TIMSS
(Continued)
2 3
c 0
ac e
C ©
Average 5 § © © ‘z >
& o © S Siw =
Country Scale al = o - 8 s ¢S5«
Score s 8 EESwi 8L
S E o 99003
< < 9 83 d2 g5 22
c s 3E88gc g0 s
E|5 3358825 ¢£8 33
O nwwm=¢=08A0023%<O0
Singapore 616 (40) A A A A A T A A A A A A A
Chinese Taipei 612 (2.7) A A A A A A A A A A A A
Korea, Rep. of 607 (2.8) A A A A A A A A A A A A
Japan 594 (2.7) A A A A A A A A A A A A
Hong Kong SAR 578 (4.1) A A A A A A A A A A A
Russian Federation 543 (4.5) A A A A A v A A A A
Ireland 524 (2.6) A A A A A v v Vv A A A
Lithuania 520 (2.9) A A A A A v VvV Vv A A A
Israel 519 (4.3) A A A A A v v Vv A A A
Australia 517 (3.8) A A A A A V V.V V A A A
Hungary 517 (2.9) A A A A A V V.V V A A A
United States 515 (4.8) A A A A A V V V V A A A
England 515 (5.3) A A A A A V V.V V A A A
Finland 509 (2.6) A A A A A V V V V A A A
Norway (9) 503 (2.4) A A A A A V V.V V A A A
Sweden 503 (2.5) A A A A A V V V V A A A
Cyprus 501 (1.6) A A A A A V V V V A A A
Portugal 500 (3.2) A A A A A V V.V V A A A
Italy 497 (2.7) A A A A A V V V V A A A
Turkey 496 (4.3) A A A A A V V.V V A A A
Kazakhstan 488 (3.3) A A A A A V V.V V A A A
France 483 (2.5) A A A A A V V.V V A A A
New Zealand 482 (34) A A A A A V V.V V A A A
Bahrain 481 (1.7) A A A A A V V.V V A A A
Romania 479 (4.3) A A A A A V V.V V A A A
United Arab Emirates 473 (1.9) A A A A A V V.V V A A A
Georgia 461 (4.3) A A A A A V V V V A A A
Malaysia 461 (3.2) A A A A A V V.V V A A A
Iran, Islamic Rep. of 446 (3.7) A A A A A \ARVARVARVS A A
Qatar 443 (4.0) A A A A A vV vV VvV V A
Chile 441 (2.8) A A A A A \ARVARVARY, A
Lebanon 429 (2.9) A A A A A vV vV VvV V V A
Jordan 420 (4.3) A A A A vV vV VvV vV VvV V
Egypt 413 (5.2) A A A vV VvV VvV V| V Vv
Oman 411 (2.8) A A A vV vV VvV vV V V V
Kuwait 403 (5.0) A A vV VvV VvV VvV V V V
Saudi Arabia 394 (2.5) v vV VvV VvV VvV V VvV V
South Africa (9) 389 (2.3) v Vv vV VvV VvV V| V V V
Morocco 388 (2.3) Y vV vV VvV vV V V V
Benchmarking Participants
Moscow City, Russian Fed. 575 (4.2) A A A A A A A A A A A
Quebec, Canada 543 (3.7) A A A A A v A A A A
Dubai, UAE 537 (2.0) A A A A A v A A A
Ontario, Canada 530 (4.3) A A A A A v v A A A
Western Cape, RSA (9) 441 (4.4) A A A A A \ARVARVARV4 A
Abu Dhabi, UAE 436 (2.9) A A A A A vV vV VvV V A
Gauteng, RSA (9) 421 (3.0) A A A A A vV V.V vV VvV V
A Average achievement significantly higher than comparison country
V' Average achievement significantly lower than comparison country
Significance tests were not adjusted for multiple comparisons. Five percent of the comparisons would be statistically significant by chance alone.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
Downloaded from http://timss2019.org/download
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Trends in Average Achievement

Exhibit 3.3 graphs the differences in average mathematics achievement between the assessment cycles
for TIMSS 2019 countries that have comparable data from previous assessments, while Exhibit 3.4
provides more details. The countries are presented in alphabetical order in both exhibits. The trends
in mathematics achievement at the eighth grade signal more improvements than downturns across
the assessment cycles internationally.

Most recently, for the 33 countries that participated in both TIMSS 2015 and 2019, 13 had
increases in average achievement and 4 had decreases. The trends between 2007 and 2019, as well as
between 1995 and 2019, also show more increases than decreases in average mathematics achievement
over the long term. In 2019, compared with 2007, for the 23 countries in both assessments, there
were 16 increases and only 2 decreases. In 2019, compared with 1995, for the 18 countries in both

assessments, there were 9 increases and 4 decreases.
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Exhibit 3.3: Trend Plots of Average Mathematics Achievement Across Assessment Years TIMSS

[ 2019 |

This exhibit displays changes in achievement for the countries and benchmarking participants that have comparable data from previous TIMSS assessments.
The accompanying table (Exhibit 3.4) provides details, including statistical significance. See Appendix A for country participation in previous assessments.

1995 1999 2003 2007 2011

560 +

460 |

Chinese Taipei

1995 1999 2003 2007 2011

650 -+
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560 -

460 -

609
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2015 2019

2015 2019

2015 2019

490 +

517

390 +

530 +

612 T

430 +

560 -

See Appendix A for country participation in previous TIMSS assessments.
The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.

T The black bars represent the 95% confidence interval.
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1995 1999 2003 2007 2011 2015 2019

460
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560
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T
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r
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SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
Downloaded from http://timss2019.org/download
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Exhibit 3.3: Trend Plots of Average Mathematics Achievement Across Assessment Years TIMSS

(Continued)

This exhibit displays changes in achievement for the countries and benchmarking participants that have comparable data from previous TIMSS assessments.
The accompanying table (Exhibit 3.4) provides details, including statistical significance. See Appendix A for country participation in previous assessments.

490

390

470

370

540

440

1995 1999 2003 2007 2011

453

431

410

2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
b T

630 + 570 +

461

1995 1999 2003 2007 2011

2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019

570 570 +

446 T

1 519 523 524 1 519

516
4 4 511

470 | 470 +

1995 1999 2003 2007 2011

494

484
479 480

2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
g T

630 460 +

L 420
497

386

530 + 360 +

See Appendix A for country participation in previous TIMSS assessments.
The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.

I The black bars represent the 95% confidence interval.
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SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
Downloaded from http://timss2019.org/download
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Exhibit 3.3: Trend Plots of Average Mathematics Achievement Across Assessment Years TIMSS

(Continued)

This exhibit displays changes in achievement for the countries and benchmarking participants that have comparable data from previous TIMSS assessments.
The accompanying table (Exhibit 3.4) provides details, including statistical significance. See Appendix A for country participation in previous assessments.

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
T T T

540 + 650 450 -+

403

392

440 + 550 + 350 +

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019

- - -
490 + 550 + 530 + 519

T T 520 T

T 449 449 T T

1 442 [ 1

1 433 L 1

429
390 + 450 + Results before 2015 do not include students taught in 430 +
Polish or Russian.

New Zealand Norway (9)

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019

- - -

430 + 540 + 550 +
501
1 + T 512
388
1 384 + 1 503
498

T 371 T T

1 1 1 487

1 1 1 475

469

T T T 461

330 + 440 + 450 + The trend line from 1995 to 2015 is for students in their

eighth year of schooling.

See Appendix A for country participation in previous TIMSS assessments.
The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.
I The black bars represent the 95% confidence interval.

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
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Exhibit 3.3: Trend Plots of Average Mathematics Achievement Across Assessment Years TIMSS

(Continued)

This exhibit displays changes in achievement for the countries and benchmarking participants that have comparable data from previous TIMSS assessments.
The accompanying table (Exhibit 3.4) provides details, including statistical significance. See Appendix A for country participation in previous assessments.

440

340

520

420

660

560

1995 1999 2003 2007 2011

411
403 8
372 i
366

2015 2019

Romania

1995 1999 2003 2007 2011 2015 2019
i

1995 1999 2003 2007 2011

475

2015 2019

Portugal Qatar

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
e T
530 + 480 +
T 500 T
| 1 443
437
T T 410
- 451 T
430 + 380 +
Russian Federation Saudi Arabia
1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
pr T
580 -+ 430 +
T T 394
479 1 83 1 394
T T 368
480 + 330 +

420 -

320

See Appendix A for country participation in previous TIMSS assessments.
The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.

I The black bars represent the 95% confidence interval.
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T T

560 +
+ 540

389

352 T

460 +

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
Downloaded from http://timss2019.org/download
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Exhibit 3.3: Trend Plots of Average Mathematics Achievement Across Assessment Years TIMSS

(Continued)

This exhibit displays changes in achievement for the countries and benchmarking participants that have comparable data from previous TIMSS assessments.
The accompanying table (Exhibit 3.4) provides details, including statistical significance. See Appendix A for country participation in previous assessments.

United Arab Emirates United States

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
5> z T

520 + 510 + 560

[ 496 [

518 515

— 458 1 436 1

452

420 + 410 + 460 +

Benchmarking Participants

Ontario, Canada Quebec, Canada Abu Dhabi, UAE

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
- T -

570 + 600 + 490 +

T 530 T T 449

442
436

470 + 500 + 390 +

Dubai, UAE

1995 1999 2003 2007 2011 2015 2019

550 +

T 461

450 +

See Appendix A for country participation in previous TIMSS assessments.
The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.
I The black bars represent the 95% confidence interval.

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019

TIMSS & PIRLS Downloaded from http://timss2019.org/download
'@ I EA International Study Center
\\J Lynch School of Education COUNTRIES’ MATHEMATICS & SCIENCE ACHIEVEMENT: MATHEMATICS GRADE 8

BOSTON COLLEGE TIMSS 2019 INTERNATIONAL RESULTS IN MATHEMATICS AND SCIENCE 159



Mathematics » Grade 8 @iEa
Exhibit 3.4: Differences in Average Mathematics Achievement Across Assessment Years TIMSS

Read across the row to determine if the performance in the row year is significantly higher (A) or significantly lower (V) than the performance in the column year.

Average Scale Differences Between Years

Mathematics Achievement Distribution
Score 2015 2011 2007 2003 1999 1995

Country

12 A 12 21 A 13 A 8

2019 517 (3.8) ———r—
2015 505 (3.1) 0 9 0 4 ———_——
2011 505 (5.2) 9 0 -4 — - —
2007 496 (3.8) -8 -13 v — - ——
2003 505 (4.7) 4 e —————
1995 509 (3.7) ———————
2019 481 (1.7) 27 A 72 A 83 A 80 A — . —
2015 454 (1.4) 454 564 534A .
v 2011 409 (1.9) 11 A 8 A —— . i
2007 398 (1.6) -3 — . —
2003 401 (1.7) ——_——
v 2019 441 (2.8) 13 A 24 A 54 A 48 A — = —
v 2015 427 (3.2) 11 A 41 A 35 A — - —
2011 416 (2.7) 204 244 ———
2003 387 (3.3) i -
1999 392 (4.4) ——————
2019 612 (2.7) 13 A 3 14 A 27 A 27 A — = —
2015 599 (2.4) 0V 1 144 144 ———— S
2011 609 (3.2) 11 24 A 24 A —— - ——
2007 598 (4.6) 134 134 —— S —
2003 585 (4.6) 0 —— S
1999 585 (4.2) ——— S
2019 501 (1.6) 36 A 42 A 25 A 34 A —— ] —
2007 465 (1.7) 6 A -11 v -2 — . ——
2003 459 (1.7) 47V 8v .
1999 476 (1.9) 94 ———
1995 468 (2.1) —— S—
2y 2019 413 (5.2) 21 A 22 A 7 e ———
v 2015 392 (4.1) 2 -14 vV —— - ——
2007 391 (3.6) 16 v — - S —
2003 406 (3.5) —_———
| engona |
2019 515 (5.3) -3 8 2 16 A 19 A 17 A — - ——
2015 518 (4.2) 11 5 204 224 214 e ——r————
1 2011 507 (5.6) -7 8 10 9 — -— —
+ 2007 513 (4.9) 15 A 17 A 16 A —— - —
= 2003 498 (4.6) 2 1 — . —
1999 496 (4.2) 1 — o —
31 1995 498 (3.0) ——————_—
2019 509 (2.6) 5 e ———
2011 514 (2.5) ————
2019 483 (2.5) -47 v — - —
1995 530 (2.8) ———r—
12019 461 (4.3 8 30 A 52 A — - —
12 2015 453 (3.4) 22 A 44 A — - —
12011 431 3.7) 22 A —— - —
12007 410 (5.8) — - —
t 2019 578 (4.1) -16 v -7 6 -8 -4 9 — - —
2015 594 (4.6) 9 22 A 8 12 25 A -
2011 586 (3.9) 13 0 4 17 A —— —
t 2007 572 (5.9) -14 v -10 4 — - —
+ 2003 586 (3.4) 4 17 A — —
t 1999 582 (4.3) 13 —— —
1995 569 (6.1) —— - —
100 200 300 400 500 600 700 800

A Average from more recent year significantly higher Percentiles of Performance
25th 75th

Vv Average from more recent year significantly lower 5 P 95t

95% Confidence Interval for Average (+2SE)

See Appendix A for country participation in previous TIMSS assessments.

Y Reservations about reliability because the percentage of students with achievement too low for estimation exceeds 15% but does not exceed 25%.
See Appendix B.7 for population coverage notes 1, 2, and 3. See Appendix B.10 for sampling guidelines and sampling participation notes 1, f, and =.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
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Exhibit 3.4: Differences in Average Mathematics Achievement Across Assessment Years TIMSS

(Continued)

Average Scale Differences Between Years

Country Mathematics Achievement Distribution
Score 2015 2011 2007 2003 1999 1995
2019 517 (2.9) 2 12 A 0 -13 Vv -15 Vv -10 v — - —
2015 514 (3.8) 10 -2 -15 Vv -17 Vv -12 v — —
2011 505 (3.5) -12 vV -24 v =27 vV -22 vV — - —
2007 517 (3.5) -12 vV -15 Vv -10 v —— - —
2 2003 529 (3.3) -2 3 -
1999 532 (3.6) 5 —— e —
1995 527 (3.2) -
2019 446 (3.7) 10 31 A 43 A 35 A 24 A 28 A — ——
v 2015 436 (4.6) 21 A 33 A 25 A 14 A 18 A —— - ——
v 2011 415 (4.3) 12 4 -7 -3 — - ——
2007 403 (4.1) -8 19V 15V — e —
2 2003 411 (2.4) -11 v -7 — =- —
1999 422 (3.4) 4 —— e —
1995 418 (3.9) — e —
| elad . |
2019 524 (2.6) 0 5 -
2015 523 (2.7) 5 -
1995 519 (4.9) — et
| a0 |
32019 519 (4.3) 8 3 —— - —
32015 511 (4.1) -5 — te—
3 2011 516 (4.1) — - —
2019 497 (2.7) 3 -1 18 A 14 A 18 A — - —
2 2015 494 (2.5) -4 15 A 11 A 15 A — = —
2011 498 (2.3) 19 A 15 A 19 A — = —
2007 480 (3.1) -4 0 — - —
2003 484 (3.2) 4 — o —
2 1999 479 (3.9) — - —
2019 594 (2.7) 8 A 24 A 24 A 24 A 16 A 13 A — - —
2015 586 (2.3) 174 174 174 8 A 5 — - —
2011 570 (2.6) 0 0 -9 Vv -11 v — - —
2007 570 (2.4) 0 9V v — o —
2003 570 (2.1) 9V v — n —
1999 579 (1.7) -2 — o —
1995 581 (1.6) — o —
v 2019 420 (4.3) 35 A 14 A -7 -4 -7 E— = —
X 2015 386 (3.2) -20 V -41 v -39 vV -42 Vv E— - —
v 2011 406 (3.9) -21 Vv -18 vV -22 Vv — - —
2007 427 (4.2) 3 -1 — - —
2003 424 (4.1) -3 —— - —
1999 428 (3.7) — - —
| _kazakhstan |
2 2019 488 (3.3) 1 — o —
2011 487 (4.2) — m —
Korea, Rep. of
2019 607 (2.8) 1 -6 10 A 18 A 20 A 26 A — - —
2015 606 (2.6) -7 8 A 17 A 19 A 25 A — - —
2011 613 (2.9) 16 A 24 A 26 A 32 A — —
2007 597 (2.6) 8 A 10 A 17 A —— = —
2003 589 (2.2) 2 8 A E—— = —
1999 587 (2.0) 6 A — e —
1995 581 (2.0) — —
| kwait . |
v 2019 403 (5.0) 10 E— - E—
v 2015 392 (4.6) — - —
2019 429 (2.9) -13 Vv -20 vV -20 v -4 E— = —
2015 442 (3.6) -7 -7 9 E— = E—
2011 449 (3.9) 0 16 A -
2007 449 (4.1) 16 A -
2003 433 (3.1) ‘ | i | |
100 2(;0 3[;0 460 5(;0 6(;0 7’.;0 860

A Average from more recent year significantly higher Percentiles of Performance
25"\ t

Vv Average from more recent year significantly lower 50 750 950

95% Confidence Interval for Average (+2SE)

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

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
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Exhibit 3.4: Differences in Average Mathematics Achievement Across Assessment Years

Mathematics * Grade 8 @IEA

TIMSS

(Continued)

Average Scale Differences Between Years

Count
i Score 2015 2011 2007 2003 1999 1995

Mathematics Achievement Distribution

Lithuania

2019 520 (2.9) 9 A 18 A 15 A 19 A 39 A 49 A —— - —
2 2015 511 (2.8) 9 A 5 10 A 30 A 39 A —— - —
12011 502 (2.5) -3 1 21 A 31 A —— - —
12007 506 (2.5) 4 24 A 34 A —— —
12003 502 (2.5) 20 A 30 A —— = —
11999 482 (4.3) 10 —— - ——

12 1995 472 (4.1) — - —
2019 461 (3.2) -5 21 A -13 v -48 v -59 v — - ——
2015 465 (3.6) 25 A -9 -43 vV -54 v — - ——
2011 440 (5.5) -34 v -69 vV <79 V — - ——
2007 474 (5.1) -34 v -45 vV —— - —
2003 508 (4.1) -11 — —
1999 519 (4.5) — - —

| worocco |

v 2019 388 (2.3) 4 17 A — . —

K 2015 384 (2.3) 13 A =

X 2011 371 (2.0) — - ——

t 2019 482 (3.4) -11 Vv -6 -12 -9 -19 v —— - ——
t 2015 493 (3.4) 5 -1 2 -8 — - —

2011 488 (5.4) -6 -3 -13 — - ——

2003 494 (5.5) 3 -7 — = —

1999 491 (5.3) -10 —— - —

1995 501 (4.7) — - —
t 2019 503 (2.4) 9V — = —

2015 512 (2.3) —w —

 owman |

v 2019 411 (2.8) 8 A 45 A 38 A — - —

v 2015 403 (2.4) 37 A 31 A —— = ——

v 2011 366 (2.9) -6 — - ——

2007 372 (3.4) —— - —

2019 500 (3.2) 49 A — - —

1995 451 (3.1) — w —

| Qeor |

v 2019 443 (4.0) 6 34 A —— - ———

v 2015 437 (3.0) 28 A —— - ——

v 2011 410 (3.1) —— - ——

2019 479 (4.3) 21 A 18 A 4 7 5 — - ——
2011 458 (4.1) -3 -7 Vv -14 v -16 v —— - ——
2007 461 (4.2) -14 v -11 -12 v —— - ——
2003 475 (4.9) 3 2 — - —
1999 472 (5.6) -1 — - ——
1995 474 (4.5) — - —

2 2019 543 (4.5) 5 5 32 A 35 A 17 A 20 A -

2015 538 (4.7) -1 26 A 30 A 12 14 A -

2 2011 539 (3.6) 27 A 31 A 13 15 A -

2007 512 (4.0) 4 -14 v -12 — - —

2003 508 (3.8) -18 v -16 v — - —

1999 526 (5.8) 2 — - —

2 1995 524 (5.2) —— —

2v 2019 394 (2.5) 26 A 0 — - —

K 2015 368 (4.6) -26 V — - ——

v 2011 394 (4.7) — - ——

100 200 300 400 500 600 700 300

A Average from more recent year significantly higher

vV Average from more recent year significantly lower

Percentiles of Performance
25lh 75|h gsth

95% Confidence Interval for Average (+2SE)

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

X Reservations about reliability because the percentage of students with achievement too low for estimation exceeds 25%.

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
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IEA International Study Center

Lynch School of Education
BOSTON COLLEGE

@

Downloaded from http://timss2019.org/download

COUNTRIES” MATHEMATICS & SCIENCE ACHIEVEMENT: MATHEMATICS GRADE 8
TIMSS 2019 INTERNATIONAL RESULTS IN MATHEMATICS AND SCIENCE 162



Exhibit 3.4: Differences in Average Mathematics Achievement Across Assessment Years
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TIMSS

(Continued)

Average Scale Differences Between Years

Country Mathematics Achievement Distribution
Score 2015 2011 2007 2003 1999 1995

22019 616 (4.0) -5 5 23 A 10 11 7 -

2 2015 621 (3.2) 10 A 28 A 16 A 17 A 12 A — - —

22011 611 (3.8) 18 A 6 7 2 -

2007 593 (3.8) A3V 12 16 v — W——
2003 605 (3.6) 1 -3 -

1999 604 (6.3) -4 -

1995 609 (4.0) ———

X 2019 389 (2.3) 17 A 38 A -

X 2015 372 (4.5) 20 A ———————————

X 2011 352 (2.5) — ——t—

| sweden ... |

22019 503 (2.5) 2 18 A 11 A 3 -37 vV — —
2015 501 (2.8) 16 A 9 A 2 39 v — e
2011 484 (1.9) -7V -15 v -55 v — - —

2007 491 (2.3) -8 VvV -48 vV — = —

2003 499 (2.7) -41 v — - —

1995 540 (4.3) -

2019 496 (4.3) 38 A 43 A —— - ——
2015 458 (4.7) 5 —— - —————
2011 452 (4.0) — - —
2019 473 (1.9) 9 A 18 A —— u ——
2015 465 (2.0) 9 A — . —

2011 456 (2.1) — ——

12019 515 (4.8) -3 6 7 11 14 A 23 A —— —

t 2015 518 (3.1) 9 A 10 A 14 A 17 A 26 A — = —

22011 509 (2.7) 1 5 8 17 A — - —

2t 2007 508 (2.9) 4 7 16 A — m —

+ 2003 504 (3.4) 3 12 A — - —
1999 502 (3.9) 9 — o —

1995 492 (4.9) — e —

Benchmarking Participants 100 200 300 400 500 600 700 800
2019 530 (4.3) 7 18 A 13 A 9 13 A 29 A -
2015 522 (2.9) 11 A 5 1 6 22 A — —

2 2011 512 (2.4) -6 9V -5 11 a ——

2 2007 517 (3.6) -4 1 17 A — - —

2 2003 521 (3.1) 4 20 A ———————
1999 517 (3.0) 16 A ————
1995 501 (3.0) ———

1 2019 543 (3.7) 0 12 A 15 A 0 -23 vV -13 —— = —

= 2015 543 (3.9) 12 A 15 A 0 -22 vV -13 —— wm ———
2011 532 (2.4) 3 -12 vV -34 v -25 vV — W —

3 2007 528 (3.5) -15 VvV -38 V -28 Vv — - —
2003 543 (3.1) 23 vV -13 v — W —
1999 566 (4.8) 9 —— e —
1995 556 (6.0) — e p—
Abu Dhabi, UAE

v 2019 436 (2.9) -6 13V — - ——

2015 442 (4.7) 7 — - ——
2011 449 (3.7) — - —

22019 537 (2.0) 25 A 59 A 76 A — = —
2015 512 (2.1) 34 A 51 A —— = —
2011 478 (2.2) 17 A — - —

2007 461 (2.3) — - —

100 200 300 400 500 600 700 800

A Average from more recent year significantly higher

VvV Average from more recent year significantly lower

X Reservations about reliability because the percentage of students with achievement too low for estimation exceeds 25%.

5th 2‘50‘ 75th 95th

—_—
95% Confidence Interval for Average (+2SE)

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

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
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Average Achievement by Gender

Exhibit 3.5 shows the differences in average mathematics achievement between girls and boys. In
TIMSS 2019, there was considerable gender equity in average achievement. Girls had higher average

achievement than boys in 7 countries, there was gender equity in average mathematics achievement

in 26 countries, and boys had higher average achievement than girls in 6 countries.

>, TIMSS & PIRLS
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Lynch School of Education
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Exhibit 3.5: Average Mathematics Achievement by Gender TIMSS
Girls Boys Difference Gender Difference
Country Percent of Average Percent of Average (Absolute Girls Boys
Students Scale Score Students Scale Score Value) Scored Higher Scored Higher
¥ Oman 8 (1.1) 432 (3.3) 52 (1.1) 391 (4.0) 41 (4.8) ——
¥ Jordan 8 (3.4) 432 (3.8) 52 (3.4) 409 (6.4) 23 (6.7) —
Bahrain 9 (0.9) 492 (2.4) 51 (0.9) 471 (2.2) 21 (3.0) —
2y Saudi Arabia 9 (0.9) 403 (3.4) 51 (0.9) 385 (3.4) 17 (4.5) —
Romania 1(0.9) 487 (4.6) 49 (0.9) 471 (4.7) 16 (3.8) —
2y Egypt 5 (2.0) 420 (5.3) 45 (2.0) 404 (7.9) 16 (8.1)
Iran, Islamic Rep. of 7 (1.3) 453 (5.0) 53 (1.3) 440 (5.6) 13 (7.6)
Turkey 0 (1.3) 501 (4.4) 50 (1.3) 490 (5.8) 11 (5.7)
v Kuwait 3 (2.2) 407 (5.4) 47 (2.2) 398 (7.9) 9 (8.8)
Malaysia 1.(1.1) 465 (3.0) 49 (1.1) 456 (4.1) 9 (34) -
t Hong Kong SAR 6 (2.1) 582 (4.9) 54 (2.1) 575 (5.4) 7 (6.5)
¥ Qatar 0 (2.4) 447 (5.0) 50 (2.4) 440 (5.4) 7 (6.6)
X South Africa (9) 2 (0.6) 393 (2.4) 48 (0.6) 386 (2.5) 6 (2.1) -
United Arab Emirates 8 (1.8) 476 (3.4) 52 (1.8) 471 (3.4) 6 (5.6)
Finland 8 (0.8) 511 (2.6) 52 (0.8) 507 (3.2) 4 (2.8)
Cyprus 9 (0.6) 503 (2.1) 51 (0.6) 499 (2.3) 4 (3.0
2 Kazakhstan 9 (1.1) 490 (3.9) 51 (1.1) 486 (3.7) 4 (3.8)
 United States 9 (0.9) 517 (4.0) 51 (0.9) 514 (6.1) 4 (3.9)
2 Singapore 9 (0.7) 617 (4.6) 51 (0.7) 614 (4.4) 3 (4.2)
2 Sweden 9 (0.9) 504 (3.0) 51 (0.9) 501 (2.9) 3 (3.1)
Chinese Taipei 0 (0.9) 614 (3.1) 50 (0.9) 611 (3.2) 2 (3.3)
Ireland 9 (1.1) 524 (2.9) 51 (1.1) 523 (3.4) 1 (3.5)
t Norway (9) 9 (0.7) 503 (2.7) 51 (0.7) 503 (3.0) 0 (3.2)
England 3 (1.9) 514 (5.6) 47 (1.9) 516 (7.2) 2 (7.3)
Lithuania 0 (1.0) 519 (2.8) 50 (1.0) 521 (3.7) 2 (2.9)
Japan 2 (1.0) 593 (2.9) 48 (1.0) 595 (3.2) 2 (2.8)
Australia 9 (1.5) 515 (3.6) 51 (1.5) 519 (5.5) 4 (5.4)
¥ Morocco 0 (0.7) 386 (2.5) 50 (0.7) 391 (2.6) 5 (2.2) =
2 Russian Federation 8 (1.0) 541 (4.8) 52 (1.0) 546 (4.9) 5 (3.4)
Korea, Rep. of 8 (1.4) 604 (3.4) 52 (1.4) 609 (3.1) 5 (3.4)
Lebanon 9 (1.4) 427 (3.5) 51 (1.4) 432 (3.3) 5 (3.5)
t New Zealand 8 (2.1) 478 (3.6) 52 (2.1) 484 (4.7) 6 (5.2)
France 9 (0.8) 478 (2.5) 51 (0.8) 487 (3.1) 8 (2.7) -
1 Georgia 8 (1.2) 457 (4.5) 52 (1.2) 465 (5.2) 8 (4.5)
v Chile 9 (1.6) 436 (3.5) 51 (1.6) 445 (3.8) 9 (4.6)
Portugal 0 (1.1) 495 (3.3) 50 (1.1) 505 (3.9) 10 (3.4) ]
3 Israel 2 (1.7) 514 (4.3) 48 (1.7) 525 (5.3) 11 (4.6) -
Italy 0 (1.0) 491 (3.0) 50 (1.0) 504 (3.3) 12 (3.0) -
Hungary 0 (0.9) 510 (3.2) 50 (0.9) 524 (3.6) 14 (35 | — | |
mm- [ 50(0.2) | 488(07) | 80 p 0 © s
Benchmarking Participants
¥ Abu Dhabi, UAE 47 (2.1) 441 (5.4) 53 (2.1) 431 (4.4) 10 (7.9)
¥ Gauteng, RSA (9) 55 (0.9) 423 (3.1) 45 (0.9) 417 (3.5) 6 (2.8) -
Ontario, Canada 50 (0.9) 528 (4.4) 50 (0.9) 531 (4.8) 3 (3.3)
 Quebec, Canada 51 (2.0) 541 (4.3) 49 (2.0) 546 (4.0) 5 (3.8)
2 Dubai, UAE 50 (3.6) 532 (4.8) 50 (3.6) 541 (5.9) 8 (10.0)
¥ Western Cape, RSA (9) 55 (1.2) 436 (5.1) 45 (1.2) 447 (5.4) 11 (5.7)
Moscow City, Russian Fed. 48 (1.1) 566 (4.2) 52 (1.1) 584 (4.8) 17 (35) . | — | |
80 40 0 40 80

l Difference statistically significant
Difference not statistically significant

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

See Appendix B.7 for population coverage notes 1, 2, and 3. See Appendix B.10 for sampling guidelines and sampling participation notes 1, f, and =.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
Downloaded from http://timss2019.org/download
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Trends in Average Achievement by Gender

For the TIMSS 2019 countries with comparable data from previous TIMSS assessments, Exhibit 3.6
contains graphs of average mathematics achievement across assessments by gender. The countries are
presented in alphabetical order. The difference in average mathematics achievement between boys
and girls has remained relatively stable in most countries, with any overall increases or decreases in
achievement from assessment to assessment occurring similarly for both girls and boys. However,
several countries with no gender gap in TIMSS 2015 had a gap favoring boys in TIMSS 2019, including
Israel and Morocco, while Saudi Arabia and South Africa (ninth grade) had a gap favoring girls in
2019. Gender gaps in average achievement favoring boys in TIMSS 2015 were closed in Chile, the
Russian Federation, and Sweden, and a gap favoring girls was closed in Singapore.
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Exhibit 3.6: Trend Plots of Average Mathematics Achievement Across Assessment Years by Gender TIMSS

This exhibit displays changes in achievement for girls and boys in each country and benchmarking participant that have comparable data from previous
assessments. See Appendix A for country participation in previous assessments.

Girls —@— Boys =ill— * Average significantly higher than other gender

T T TR

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
T T

550 +

488

450

492* s
460 +

379

360

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
T T T
650 530 + 450 +
420
1 1 1 407
1 1 1 406 397* 397 404
1 1 1 387
583 582 384
550 430 + 350 +

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
T T T
550 | 560 | 560 |
T T 1 533
T 4 516 | 528
1 507 1
1 1 1 487"
1 1 1 478
450 + 460 -+ 460

See Appendix A for country participation in previous TIMSS assessments.
The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.
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Exhibit 3.6: Trend Plots of Average Mathematics Achievement Across Assessment Years by Gender TIMSS

(Continued)

This exhibit displays changes in achievement for girls and boys in each country and benchmarking participant that have comparable data from previous
assessments. See Appendix A for country participation in previous assessments.

Girls —@— Boys =—jill— * Average significantly higher than other gender
Georgia Hong Kong SAR Hungary
1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
T T T
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See Appendix A for country participation in previous TIMSS assessments.
The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.
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Exhibit 3.6: Trend Plots of Average Mathematics Achievement Across Assessment Years by Gender
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(Continued)

This exhibit displays changes in achievement for girls and boys in each country and benchmarking participant that have comparable data from previous
assessments. See Appendix A for country participation in previous assessments.
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Exhibit 3.6: Trend Plots of Average Mathematics Achievement Across Assessment Years by Gender TIMSS

(Continued)

This exhibit displays changes in achievement for girls and boys in each country and benchmarking participant that have comparable data from previous
assessments. See Appendix A for country participation in previous assessments.
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See Appendix A for country participation in previous TIMSS assessments.

The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.
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Exhibit 3.6: Trend Plots of Average Mathematics Achievement Across Assessment Years by Gender TIMSS

(Continued)

This exhibit displays changes in achievement for girls and boys in each country and benchmarking participant that have comparable data from previous
assessments. See Appendix A for country participation in previous assessments.
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The scale interval is 10 points for each country, but a different part of the scale is shown according to each country's average achievement.
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Performance at TIMSS International Benchmarks in Mathematics

TIMSS 2019 International Benchmarks

To provide an interpretation of the results on the TIMSS eighth grade mathematics achievement
scale in relation to the students’ performance on the assessment items, TIMSS describes achievement
at four points along the scale as International Benchmarks: Advanced International Benchmark
(625), High International Benchmark (550), Intermediate International Benchmark (475), and Low
International Benchmark (400). The descriptions of mathematics achievement at the International
Benchmarks were updated from TIMSS 2015 based on an analysis of the items that students with
average achievement at each of the benchmarks answered successfully in TIMSS 2019.

Exhibit 3.7 summarizes what eighth grade students who reached each of the TIMSS International
Benchmarks in 2019 could do in mathematics. The progression in mathematics achievement is
evident from benchmark to benchmark, from demonstrating some knowledge of whole numbers and
basic graphs at the Low International Benchmark to applying and reasoning in a variety of complex
situations at the Advanced International Benchmark. As much as possible, each description references
achievement in the four content areas covered in the assessment at the eighth grade: number, algebra,
geometry, and data and probability. The following tables show the target percentages for the content
and cognitive domains.

Target Percentages of Assessment Devoted to Content
and Cognitive Domains — TIMSS 2019 Eighth Grade Mathematics

Content Domain Percentage

Number 30%
Algebra 30%
Geometry 20%
Data and Probability 20%
Knowing 35%
Applying 40%
Reasoning 25%

The interactive map of the benchmark descriptions links to example items. It provides an
overview of the mathematics understanding demonstrated by the eighth grade students who
performed at the four levels of the achievement scale. The following sections provide more information
about students’ achievement in TIMSS 2019 at each International Benchmark as well as more detailed
descriptions of each level together with example items.
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Exhibit 3.7: Summary of TIMSS 2019 International Benchmarks of Mathematics Achievement TIMSS

‘ Advanced International Benchmark

625

Students can apply and reason in a variety of problem situations, solve linear equations, and make generalizations. They
can solve a variety of fraction, proportion, and percent problems and justify their conclusions. They can understand
linear functions and algebraic expressions. Students can use their knowledge of geometric figures to solve a wide range
of problems involving angles, area, and surface area. They can calculate means and medians, and understand how
changing data points can impact the mean. Students can interpret a wide variety of data displays to draw and justify
conclusions, and solve multistep problems. They can solve problems involving expected values.

O High International Benchmark

550

Students can apply their understanding and knowledge in a variety of relatively complex situations. They can solve
problems with fractions, decimals, ratios, and proportions. Students at this level show basic procedural knowledge
related to algebraic expressions and equations. They can solve a variety of problems with angles, including problems
involving triangles, parallel lines, rectangles, and congruent and similar figures. Students can interpret data in a variety of
graphs and solve simple problems involving outcomes and probabilities.

Intermediate International Benchmark

475

o

Students can apply basic mathematical knowledge in a variety of situations. They can solve problems involving whole
numbers, negative numbers, fractions, decimals, and ratios. Students have some basic knowledge about properties of
two-dimensional shapes. They can read and interpret data in graphs and have some rudimentary knowledge of
probability.

Low International Benchmark

400

Students have some knowledge of whole numbers and basic graphs.

SOURCE: IEA’s Trends in International Mathematics and Science Study TIMSS 2019
Downloaded from http://timss2019.org/download
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Percentages of Students Reaching International Benchmarks

Exhibit 3.8 presents the percentage of students reaching each TIMSS 2019 International Benchmark.
The results are presented in descending order according to the percentage of students reaching the
Advanced International Benchmark, which is indicated in the bar graph with black dots. Because
students who reached the Advanced Benchmark also reached the other benchmarks, the percentages
illustrated in the exhibit and shown in the columns to the right are cumulative.

The five high-performing East Asian countries had the highest percentages of students reaching
the Advanced International Benchmark. Half the eighth grade students reached the Advanced
International Benchmark in Singapore (51%) and Chinese Taipei (49%), as well as 45 percent in
Korea, 37 percent in Japan, and 32 percent in Hong Kong SAR. Eight countries had 10 to 16 percent,
but most countries had fewer than 10 percent of their eighth grade stude