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1. What is TIMSS?

TIMSS = Trends in International Mathematics and Science Study
Under the auspices of the International Association for the
Evaluation of Educational Achievement (IEA)

Started in 1995 and repeated every four years: 1999, 2003, 2007,

2011, 2015, 2019, ...
Assesses student achievement in mathematics and science at

Grades 4 (Primary 4) and 8 (Secondary 2)

Goals

“The goal of TIMSS is to provide the best policy-relevant information
to help improve mathematics and science teaching and learning.”
(TIMSS 2019 Report, p. 3)

TIMSS is NOT a competition!
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TIMSS 2019

TIMSS 2019 is the 7t cycle of the TIMSS assessments
since 1995, so it monitors 24 years of trends in
educational achievement and contexts for learning
mathematics and science

64 participating countries/regions and 8 benchmarking
entities participated in TIMSS 2019

58 countries/regions & 6 benchmarking entities
participated in the 4t grade assessment

39 countries/regions & 7 benchmarking entities
participated in the 8t grade assessment

More than 580,000 Primary 4 and Secondary 2 students
were tested worldwide
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Countries/Regions Participating in TIMSS 2019

Albania

Armenia
Australia

Austria *
Azerbaijan
Bahrain

Belgium (Flemish)
Bosnia and Herzegovina
Bulgaria

Canada *

Chile *

Chinese Taipei *
Croatia *

Cyprus

Czech Republic *
Denmark *

Egypt

England *

Finland *

France *

Georgia *
Germany *

Hong Kong SAR *
Hungary *

Iran, Islamic Rep. of

* Transitioned to eTIMSS

Ireland

Israel *

Italy *

Japan

Jordan
Kazakhstan
Korea, Rep. of *
Kosovo

Kuwait

Latvia

Lebanon
Lithuania *
Malaysia *
Malta *
Montenegro
Morocco
Metherlands *
New Zealand
North Macedonia
Northern Ireland
Norway *
Oman

Pakistan
Philippines
Poland

Portugal *

Qatar *

Romania

Russian Federation *
Saudi Arabia

Serbia

Singapore *

Slovak Republic *
South Africa

Spain *

Sweden *

Turkey *

United Arab Emirates *
United States *

Benchmarking Participants
Ontario, Canada *

Quebec, Canada *
Moscow, Russian Fed. *
Madrid, Spain *

Gauteng, RSA

Western Cape, RSA

Abu Dhabi, UAE *

Dubai, UAE *



Curriculum Framework for TIMSS

TIMSS Curriculum Model

National, Social
and Educational
Contexts

Intended

Curriculum

Home, School, Teacher,
and Classroom
Contexts

Implemented

Curriculum

. 5“::*3"3”; Attained
Chievement an Curriculum

Attitudes
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Two Dimensions of Assessment

TIMSS assessment is organized around two dimensions,
a content dimension and a cognitive dimension

A content dimension specifies the content to be

assessed & cognitive dimension specifies the thinking
processes to be assessed

Content domains of mathematics:

P4: Number, Measurement & Geometry, Data

S2: Number, Algebra, Geometry, Data and Probability
Cognitive domains: Knowing, Applying, Reasoning
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Mathematics Content and
Cognitive Domains in TIMSS 2019

Content Domains for Grade 4 Content Domains for Grade 8

Number (30%)
Number (50%)

Algebra (30%)
Measurement and geometry (30%)

Geometry (20%)
Data (20%) Data and Probability (20%)
Cognitive Domains for Grades 4 Cognitive Domains for Grades 8
Knowing (40%) Knowing (35%)
Applying (40%) Applying (40%)

Reasoning (20%) Reasoning (25%)




Mathematics Content Domains

Content Domain (Grade 8)

Number (30%) Integers (10%)
Fractions and decimals (10%)
Ratio, proportion, and percent (10%)

Algebra (30%) Expressions, operations, and
equations (20%)

Relationships and functions (10%)

Geometry (20%) Geometric shapes and measurements
(20%)

Data and probability (20%) Data (15%)
Probability (5%)

= Faculty of EAucation @ 21
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Cognitive Domain

Cognitive domain (Grade 8)

, Recall, recognize, classify/order, compute,
Knowing (35%) _
retrieve, measure

Applying (40%) Determine, represent/model, implement

Reasoning (25%)  Analyze, integrate/synthesize, evaluate, draw
conclusions, generalize, justify
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eTIMSS 2019

TIMSS 2019 is transitioning from paper-and-pencil test
(paperTIMSS) to computer-based assessment (eTIMSS)
Reflect the growing use of digital devices in school and

everyday life, and
reliance on digita
Capitalize on the

keep pace with an increasing worldwide
communication and assessment

oenefits of technology to ask students to

solve mathematics problems and conduct science
Investigations in interactive situations

Problem Solving and Inquiry tasks (PSls): simulate real world
and laboratory situations where students can integrate and

apply process skil

Is and content knowledge to solve

mathematics problems and conduct scientific experiments or

Investigations
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Bridge Study

*A substantial percentage of equivalent items were administered to a
separate sample of students in the same school following a randomly
equivalent groups design

*The “bridge” data form an intermediate link between eTIMSS 2019
and the paper-based data in 2015, and strengthens the validity and
interpretability of achievement results based on linking the two modes

Exhibit 6: eTIMSS 2019 International Average Percent Correct on Paper Bridge and eTIMSS
Invariant Iltems

Mathematics 53.42 (0.23) 50.77 (0.13) 2.65 (0.26) B>E (0.05)
Science 51.51 (0.20) 49.69 (0.11) 1.82 (0.23) B>E (0.05)
Grade 8 Bridge eTIMSS Difference m
Mathematics 47.37 (0.33) 43.72 (0.18) 3.66 (0.38) B>E (0.05)
Science 47.81 (0.27) 45.72 (0.16) 2.09 (0.31) B>E (0.05)

B>E indicates the bridge students performed significantly higher than the eTIMSS students (a= 0.05).

Faculty of Education
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TIMSS 2019 in Hong Kong

Hong Kong participated in TIMSS 1995, 1999, 2003, 2007,
2011, 2015 and 2019

The Hong Kong samples included students from local and
non-local schools

139 primary schools and 136 secondary schools
participated in TIMSS 2019 in Hong Kong

2968 Primary 4 students and 3265 Secondary 2 students
were tested in eTIMSS

Avg. age of Primary 4 students tested: 10.1 years old
Avg. age of Secondary 2 students tested: 14.1 years old
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Comparisons between eTIMSS &
Bridge Study (East Asian Regions)

eTIMSS 2019 vs Bridge 2019
(Secondary 2)

Mathematics eTIMSS Bridge
Scale s.e. Scale s.e. | Significant?
scores scores

1 Chinese Taipei 612 2.7 618 5.4 n.s.

2 Hong Kong SAR 578 4.1 581 6.9 n.s.

3 Korea 607 2.8 613 3.6 n.s.

4 Singapore 616 4.0 630" 6.5 | Sign.* (0.05)

International Avg. 517 0.8 519 1.5 n.s.
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2. Achievement of Hong Kong
Students in TIMSS 2019
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Mathematics - Grade 4

Exhibit 1.1: Average Mathematics Achievement and Scale Score Distributions TIMSS

2019

Country s:verage Mathematics Achievement Distribution
ale Score

# Singapore 625 (3.9) . — —

+ Hong Kong SAR 602 (3.3) 'y — ——
Korea, Rep. of GO0 (2.2) a —— - ——
Chinese Taipei 599 (1.9) b —— - —
Japan 593 (1.8) N D —— - ———

2 Russian Federation 567 (3.3) e —— — —

T+ MNorthern lreland 566 (2.7) b ————— — ——

2 England 556 (3.0) e — — —
Ireland 548 (2.5) i ——————— - ——

2 Latwia 546 (2.6) r — - —

T Norway (5) 543 [(2.2) b —— -— —

2 Lithuania 542 (2.8) r ——— - —
Austria 539 (2.0) N ——— - ——

= Netherlands 538 (2.2) - —— - —

2+ United States 535 (2.5) i —————— - ———
Czech Republic 533 (2.5) 'y —— - —

T Belgium (Flemish) 532 (1.9) - — - —

Cyprus 532 (2.9) L —— — ——
Finland 532 (2.3) e —————— -— —

2 Portugal 525 (2.6) 'y — - —

T Denmark 525 (1.9) - ——— - —
Hungary 523 (2.6) i —— - ————

2 Turkey (5) 523 (4.4) b — ———

Sweden 521 (2.8) e — -— —
Germany 521 (2.3) b — - ——
Poland 520 (2.7) r —————— - ——
Australia 516 (2.8) ' ——— — ——
Azerbaijan 515 (2.7) e ——— — ———
Bulgaria 515 (4.3) i —————————— — ——
Italy 515 (2.4) ™ — - ——

< Kazakhstan 512 (2.5) " — - —

12 Canada 512 (1.9) - —— - —
2 Slowvak Republic 510 (3.5) i — — —
Croatia 509 (2.2) re —— - ——
Malta 509 (1.4) ' —— - —

2 Serbia 508 (3.2) b — — ——
Spain a02 (2.1 —— - ——

| Timss Scale Gentorpoint | 500
Armenia 498 (2.5) ——— -— —
Albania 494 (3.4) ————— — ——

2 Mew LZealand 487 (2.8) -_.- ———————— - ——
France 485 (3.0) il D ——— — —

' Georgia 482 (3.1 7 e — — —
United Arab Emirates 481 (1.7) L ———— - ————
Bahrain 480 (2.6) -_.- —————— - ——
Morth Macedonia 472 (5.3) il — —
Montenegro 453 (2.0) el e — - —

Bosnia and Herzegowvina 452 (2.4) ~ e —— - ——
Ciatar L. L) |:3_4}| - ———— — —————
< Kosovo 444 (3.0) il —————— — ——
Iran, Islamic Rep. of 443 (3.9) kv —— P— ——
Chile 441 (2.7) ~ —— — —
Oman 431 (3.7) - e ——————————— — ——————————
2 Saudi Arabia 398 (3.6) i e — — ——
Morocco 383 (4.3) 7 — — ——————
Kuwait 383 (4.7) ~ — e —
South Africa (5) 374 (3.6) -_.- — —
2% Pakistan 328 (12.0) ~ S — — e —
2w Philippines 297 (6.4) w7 e —————— — ————
100 200 300 400 500 600 FOoO BO0

Average significantly higher than sm 2F5?hm°"tilss of Pe ma nc?5m g5th

the centerpoint of the TIMSS scale

b

Average significantly lower than
the centerpoint of the TIMSS scale

g

5% Confidence Interval for Average (=25E)




Primary 4 Mathematics

Mathematics * Grade 4

Exhibit 1.1: Average Mathematics Achievement and Scale Score Distributions TIMSS
CONFIDENTIAL - DO NOT CITE OR CIRCULATE
Country Average Mathematics Achievement Distribution
Scale Score
3 Singapore 625 (3.9) A —— - ——
T Hong Kong SAR 602 (3.3) A — - ——
Korea, Rep. of 600 (2.2) A — - —
Chinese Taipei 599 (19) A I ] I
Japan 593 (1.8) A — - —
2 Russian Federation 567 (33) A — - —
T Northern Ireland 566 (27) A — - —
2 England 556 (30) A — - —
Ireland 548 (2.5) A — - —
2 atvia 546 [26) A — - —
T Norway (5) 543 (2.2) A —— - ——
2 | jthuania 542 (28) A — - —
Austria 539 (2.0) A — = ——
= Netherlands 538 (2.2) A — - —
21 United States 535 (25) A —— - ——
b e I
T e comerpoin of the THASS scale 95% Confidence .%g Average (+25E)

Faculty of EdUcation

The University of Hong Kong

EEHEKXKBHTFEK

CRori-

_.|_

18



Mathematics - Grade 8

Exhibit 3.1: Average Mathematics Achievement and Scale Score Distributions '|'-| MSS

Average
Country s e Mathematics Achlevement Distributlon
Z Bingapare E16 (4.0) s — —
Chinese Taipei B12 (2.7) . - —
Korea, Ben. af EOT (2.8) s ——
JHIJHI'I £aq I:E.-I'_I F Y | - ———
1 |1|:|I'I; HDI'IE SAR 576 (4.1) 9 — [
2 Russian Fedaratbon 543 (4.5) . —_— — r—
Iredand 524 {28) i ——— - —_—
Lithuaris B20 (29) F —— - ———
3 lsrael E19 {4.3) . —_— — ——
Ausiralia BT (348) F —r— - — —
Hungary BIT (24) F — - —_—
1 Unit=d Stabes 515 (4.8) i _— — —
England 815 (5.3) s _— — ——— g
Fimland 500 {28) ik e - —
1 Marway (9 805 (24) —_— - ey
E Symdan B0% {2.5) E——rE— - —
Cyprus 501 {1.8)  —— - .
Pertugal 800 {3.2) E— - E————
Iy 4497 {(2.7) ——— - —
Turkay 4496 (4.3) - — —_—
2 Karakhstan 4HE (5.3) E — - EE—
France 483 (2.5) ———— - —_—
1 Mew Zealand 482 (54) = - ey
Bahramn 481 {1.7) —_— - —_
Fomania 478 {4.3) i —_— -— —_—
Linited Arab Emirades 475 (1.9 D ——— - —_—
1 Gmrgn 451 (4.3) W —— —
Malaysia 481 (5.2) J — - —
Iran, Islamic Reg. af 446 (5T W — - _—
¥ Oatar 443 (4.0 —— — D ——
¥ Jordan 420 (4.3) W —_— -— —
ip EE""'F* 413 |:5_.':-_'| F —_— — e —
¥ Oman 411 (28] W — - ———
¥ Kuravail 403 (8.0) ——— — S
i Baudi frabia &4 (2.5) v —— - e
® South Alrica (9] 389 (23) i — - ———s
¥ Morocco EHE (2.3) W Err— - ——




Secondary 2 Mathematics

Mathematics * Grade 8

Exhibit 3.1: Average Mathematics Achievement and Scale Score Distributions

CONFIDENTIAL - DO NOT CITE OR CIRCULATE

Country Average Mathematics Achievement Distribution
Scale Score
2 Singapare 616 (40) A — - —
Chinese Taipei 612 (2.7) A —— - —
Korea, Rep. of 607 (2.8) A — - —
Japan 594 (2.7) A —— - ——
[ T Hong Kong SAR 5?8 @1 A ——— - ——
2 Russian Federation 543 (45 A — -— —
Ireland 524 (2.6) A — - —
Lithuania 520 (2.9) A —— - ——
3 |srael 519 (4.3) A E— - ——
Australia 517 (3.8) A — - e
Hungary 517 (29 A — - _
T United States 515 (4.8) A — — ——
England 515 (5.3) A — — —
Finland 509 (2.6) A — - R
T Norway (9) 503 (2 4) — - —
A o ot TGS sene O I
7 the comerpoin ot TMSS scae Erd |%mmgeg
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International Benchmark - Grade 8

4 levels of International Benchmarks: Advanced (625), High
(550), Intermediate (475) and Low (400)

Summary of the four levels of benchmarks:
O Low International Benchmark

400  Students have some knowledge of whole numbers and basic graphs.

. Intermediate International Benchmark

475  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.

¢ It can be considered a level of minimum proficiency internationally. Many
countries had > 90% of their students reaching the Low Benchmark.

Faculty of Education

The University of Hong Kong
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Grade 8 — International Benchmark

O High International Benchmark

B50  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.

. 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.

Faculty of Education

The University of Hong Kong
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Grade 8 — International Benchmark

“* Low International Benchmark (400)

No items at the eighth grade anchored at the Low level in TIMSS 2019. However, TIMSS 2015 indicated that students at this level have an
elementary understanding of whole numbers. They could match tables to bar graphs and pictographs.

Faculty of EdUcation

The University of Hong Kong
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Example of a Low Benchmark Item (from T15) — Grade 8

Content Domaln: Data and Chance
Cognitive Domain: Knowing

Percent

Correct

Description: Identifies the table that matches the Information shown In a pictograph

z Singapore 9 (0.6) @

ong hong %509 © | The pictogram shows how many pizzas a shop sold in four months.

Korea, Rep. of 95 (0.9) ©
Chinese Taipei 95 (09) © AN @ @J %’ %
Japan 93 (1.1 ©O February @%@%} _
England 92017 O %/ represents 20 pizzas
Slovenia 90 (14 © March %) @ @/
Ireland 90 (1.2) © April @%%%

Z | ithuania 8915 © k
Australia 87013 © One of these tables shows the same information, which one?
Hungary B6(1.7) O

1t Canada 86013 O Month Pizzas Sold

t New Zealand 85(14) © ® January 60

? Italy 85(17) © February 80

t United States 84(1.0) © Bfarch L
Norway (9) 84018 © April 60
Russian Federation 8418 @
Malta 83 (15 © Month Pizzas Sold

12 Georgia 81(2.1) ® Jenuary 70

Thailand 81(1.9) G L Ll
United Arab Emirates 79 (0.9) Mmﬁ'h 60

3 |srael 78 (1.5) April 70
Sweden 78 (1.8) Month Pizzas Sold
Bahrain 75101.9) © I{z;::::; ]:g
Malaysia 75 (1.6) :
Turkey 75 (2.4) T::IH gg
Kazakhstan 730200 ®
Iran, Islamic Rep. of 70i(1.8 @ -
Chile 0019 ® Monthr Pizzas Sold
Qatar 69(18 ® ® r];'::::‘r :g
Kuwait 66 (2.1) @ March —
Lebanon 64 (26) @ April 60




Grade 8 — International Benchmark

“* Intermediate International Benchmark (475)

Students at this level can solve problems involving whole numbers, negative numbers, fractions, decimals, and ratios.
Students have some basic knowledge about properties of two-dimensional shapes.

Students can read and interpret data presented in tables, bar graphs, and line graphs. They have some rudimentary knowledge of
probability.

s Faculty of Education
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Example of an Intermediate Benchmark Item — Grade 8

Content Domain: Number

Percent o z :
Country Full Credit Cognitive Domain: Knowing
Description: Solves a word problem involving subtraction of negative numbers
Finland 85 (1.5) A
T Norway (9) 82 (2.0) A
Chinese Taipei | 82 (1.5) & On Thursday, the lowest temperature in City X was 6 °C and the
England 82 (1.6) “ lowest temperature in City ¥ was -3 °C. What was the difference
Japan 81 (1.6) & between the lowest temperatures in the cities?
2 Singapore 80 (2.0) A
Ireland 80 (1.7} A Answer:1 9 o
T Hong Kong SAR 80 (2.0) A
< Sweden 80 (2.1) A
Korea, Rep. of | 80 (1.9) A
Australia 79 (1.8) A
Hungary 76 (2.4) A The answer shown illustrates the type of response that would receive full credit (1 point).
T United States 70 (1.7) A
T New Zealand 69 (2.5) A
Lithuania 68 (2.3) A
3 |srael 67 (1.9) A
Cyprus 65 (1.9) A
France 63 (2.3) A
2 Russian Federation 61 (3.1)
Portugal 61 (2.8)
L 59(03)
Italy o7 (2.5)
Romania 25 (2.4)
United Arab Emirates 53 (1.2) v
Turkey 22 (1.9) W
Bahrain 31 (22) v
Qatar 47 (2.4) W
Chile 46 (2.4) v
2 Kazakhstan 45 (2.7) W
1 Georgia 44 (2.6) v
Malaysia 43 (1.6) v

Faculty of Education

The University of Hong Kong
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Grade 8 — International Benchmark

“* High International Benchmark (550)
Students can solve problems with fractions, decimals, ratios, and proportions.

Students at this level show basic procedural knowledge related to algebraic expressions. They can simplify expressions with integers. They
can evaluate a variety of expressions and formulas, including those with exponents. They can identify algebraic expressions that represent
real world situations. Students can identify the solutions of linear equations, a pair of simultaneous linear equations in two variables, and
identify the values that satisfy two inequalities. They can determine a specific term of a numerical or geometric pattern.

Students can solve a variety of problems with angles, including problems involving triangles, parallel lines, rectangles, and congruent and
similar figures. They can identify points in the Cartesian plane to draw lines and shapes. They can visualize rectangular solids.

Students can interpret data from pie charts, line graphs, and bar graphs to solve problems and provide explanations. They can calculate
means. They can solve simple problems involving outcomes and probabilities.

e Faculty of Education », %
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Example of a High Benchmark Item — Grade 8

Content Domain: Algebra

Percent i 2 .
Country Full Credit Cognitive Domain: Applying
Description: Solves a word problem involving evaluating a formula with exponents

2 Singapore 73 (2.1) A

Chinese Taipei 66 (2.0 A
T Hong Kong SAR 66 (2.3) A | The stopping distance (d) meters depends on the speed (V) meters
2 Russian Federation 60 (2.6) A per second of the car when the brakes are applied. A formula for

Korea, Rep.of | 55 (2.3) A calculating this distance is:

Ireland 48 (2.4) A St A

Lithuania 48 (2.4) A = 20
2 Kazakhstan 47 (2.7) A
3 |srael 46 (2.4) A What is the stopping distance when v= 207

Japan | 44 (1.9) A
T United States 43 (2.3) A d=| 22 m

Hungary 43 (2.9) A

Romania 41 (2.3) '

England 40 (2.9)

Cyprus 39 (1.9) A The answer shown illustrates the type of response that would receive full credit (1 point).

Australia 37 [(21)

United Arab Emirates 36 (1.2)

International Average 35 (0.3)

ltaly 35 (2.7)
1 Georgia 4 (2.6)
Portugal 4 (2.3)
Turkey 2 [2.2)
Bahrain 1(1.7)
Oman 8 (1.7) v
Qatar 8 (2.1) v
Lebanon 7 (2.0) i
2 Egypt 7 (2.0) ¥
Finland 5 (1.8) v
France 3 (2.0) W
T Norway (9) 3 (19) v

Faculty of Education

The University of Hong Kong
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Grade 8 — International Benchmark

Advanced International Benchmark (625)

Students can solve a variety of fraction, proportion, and percent problems and justify their conclusions. They can reason with different
representations of numbers in abstract and multistep problems.

Students can construct and solve linear equations in one or two variables. They can identify properties of linear functions from tables,
graphs, and equations, including slopes and y -intercepts. Students can express generalizations either algebraically or in words, such as

expressing the n " fermin number patterns. They can simplify algebraic expressions.

Students can use their knowledge of geometric figures to solve a wide range of problems. They can solve a variety of problems about area
and surface area, and use the Pythagorean theorem to find the side length of a triangle. Students can use their knowledge of the
relationships between geometric figures, parallel lines, and angles to solve problems on the coordinate plane.

Students 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 multi-step problems. They can solve problems involving expected values.

=5 Faculty of EdUcCation (’J IEA @)hgéy

The University of Hong Kong
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Example of an Advanced Benchmark Item — Grade 8

Country Percent
Full Credit
Chinese Taipei 53 (2.0) A
Korea, Rep. of 92 (2.3) '
Japan 47 (2.1) A
2 Singapore 46 (2.1) A
Bahrain 30 (1.8) A
Cyprus 28 (2.3) A
2 Russian Federation 26 (2.5) A
t Hong Kong SAR 24 (2.8) A
Ireland 23 (2.1) 'y
Hungary 22 (19) A
3 Israel 22 (2.2)
England 22 (2.8)
Australia 21 (1.8)
2 Kazakhstan 19 (1.9)
Turkey 18 (1.8)
Iran, Islamic Rep. of 17 (1.9)
T United States 17 (1.4)
Romania 17 {1.8)
T New Zealand 16 (1.1)
Lithuania 16 {1.8)
United Arab Emirates 14 (1.0) W
Portugal 14 (1.8) W
2 Sweden 13 (1.8) W
Finland 13 (1.4) W
T Norway (9) 10 (1.4) W
France 10 (1.4) W
2 Egypt 10 (1.3) v

Faculty of Education

The University of Hong Kong
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Content Domain: Number
Cognitive Domain: Reasoning

Description: Solves a multistep problem involving addition and subtraction of fractions

In the square below:

+ The numbers in each row add to 1,
+ The numbers in each column add to 1, and
* The numbers in both diagonals add to 1.

=
15

L
5

What is the value of X7?

]

X=| —

3]

The answer shown illustrates the type of response that would receive full credit (1 point).
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Mathematics = Grade 8

Exhibit 3.8: Percentages of Students Reaching International Benchmarks of Mathematics Achievement TIMSS
| 201%
Percentages of Students Reaching ;:::;"m g o e e
Courtry ATl P dranrkn P Benchmark EBenchmark Benchmark Benchmark
o Low {625) {550) 475 (400)

4 Eingapaonx i i 0 51 (23} T8 (Z0O) a2 (1.1} a8 (0.4}
Chirsss Taapa L i i ] 48 (1.3} TH (O3} 90 DB} a8 o3}
Kored, Rep. of L] i i i 45 (1.3} T4 (0.9} 80 DB} g7 (0.4}
Japaan L o = IF (1.4} 71 [1.1} 02 [(uBj 949 (0.2}

I Honeg Kizng S48 L i i o 2 [1.9% b6 1.8} BT [1.4} 98 (0.9}

4 Rissian Faded ation L] 0 L ] 18 (1.5} 48 [Z4) B0 [Z.0} 08 [O.T}

1 lraa L L i L] 15 (1.7} &0 =3 BT [1.B} BT (1.0}

T Uniibaid Siales L i [ L] 12 (1.3} 38 (1.9} BE (1.9} BT (1.4}
Tuirkiss L L [ ] i 2 (08 2 [1.B} 56 [1.B} B (1.4}
M eairalia ] L L ] i 11 (1.4} 36 (1.8} B8 [1.5} 90 (B}
Hiiregaiy L L L i 11 (1.1} 36 (1.4} BB [1.4} 50 (0.9}
Englamd L L L ] 2 11 [1.5) a5 [Z3} B3 [Z.2} 20 [1.6}
Lithisania L o L ] 10 (1.1} ar (1.7} T (1.2} 83 (LT}
bz laimd L o L L] T [0.B) 38 (1.6} T8 1.3} 84 (0.8}
Liribad Arab Emiraios L LE L LF] T [oay 248 OLTh 50 .8} 75 [O.T}
Rioimianiia L i L L B (0.8 25 (1.6} 52 [1.9§ T8 [1.5}
Cyvioris L LE L LF B [D.5) 28 [1.1} B3 1.1} BE [0.B}

I Mew Zoalkand L LB L ] B [0OL5) 22 1.1} 53 [1.B} B2 [1.4}
Eahrain L i . i 5 [(Od) 25 (0.8} 55 8} T8 (0.8}

T NGy (95 L i L o 5 (OB} 28 1.2} B5 [1.5} 50 (0.8}

4 Exeiadion L (F L o 5 (LB} 28 (1.3} B2 1.3} 90 (0.9}
Firdard L i L ] 5 (DG} 28 (1.2} B3 1.4} 83 (0.9}

< Kazakfslan [ ] o L O 5 [OLTh 23 (1.8} 55 1.8} B5 1.2}
Foriuga [ ] o L ] Q 5 OB} 25 (1.5} B3 (1.7} 81 [1.1}
Eladassia & L L o 0.3y 1T [O.T} 42 1.5} T4 [1.T}

5 Catar ¥ O i i 3 [T 14& (1.5} r 1.8} 65 [1.5}
Faly L O L O 3 (0.5} 248 1.4 2 [1.7} 91 (0.9}
ban, Blamic Rep. of L O & a 3 LT 148 (1.4} 3T (1.6} 68 [1.4}

" Gaana L L L 2] 3 (0B} 1T (1.6} 44 [Z0} 75 (1.8}
Franca L L i o 2 0.3y 1T (1.2} 55 [1.5} BE [C.H}

& Omman .- i o 1 (035 T [O.B) 27 (1.0} 5d 1.2}

i 8 Egypl i L i 1 (o3 T (14} 27 (=0} G5 [Z.3)

7 Chia o, L L 1 [03p T [0.B) 33 (1.5} T [1.T}

® Boaath Alfrica {9 e i 5] 1 i) 3 [0.3% 13 [O.T] €1 (1.3}

5 Sordan 0 i o 0 [(0.3h 6 [O.T) 28 [1.T} B0 [Z.1}

5 Kimwait O & O O [ouAy 5 (OB 21 (1.9} 50 (23}
Lzt o L i O 02k 5 [OLB) 27 [1.T} BE 1.7}

1§ Egind] Arabla W L o O oAy 2 [0.34 15 (0.8} 4T (1.6}

¥ Woroono W & i 0 o) 2 (DA} 12 (0.9} &1 (1.3}
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International Benchmarks (S2 maths)
(first 15 countries)

@ Advanced : .
Percentages of Students Reaching OHigh Advanced High Intermediate Low
Country International Benchmarks o Intermediate Benchmark  Benchmark  Benchmark  Benchmark
oLow (625) (550) (475) (400)

2 Singapore o 0 e 0 51 (2.2) 79 (2.0) 92 (1.1) 98 (0.4)
Chinese Taipei o 0 o0 49 (1.3) 75 (0.9) 90 (0.6) 98 (0.3)
Korea, Rep. of o 0 0 45 (1.3) 74 (0.9) 90 (0.8) 97 (04)
Japan [ 0 & O 37 (1.4) 71 (1.1) 92 (06) _ _99(02

T Hong Kong SAR 0 0 o O 32 (1.9) 66 (1.8) 87 (14) 96 (0.9)

2 Russian Federation L) o L 0 16 (1.5) 48 (2.4) 80 (2.0) 96 (0.7)

3 Israel o 0 L 0 15 (1.7) 40 (2.2) 67 (1.8) 87 (1.0)

T United States o 0 o 0 14 (1.2) 38 (1.9) 66 (1.9) 87 (14)
Turkey o 0 . 0 12 (0.9) 32 (1.6) 56 (1.6) 80 (14)
Australia ° 0 ® 0 11 (14) 36 (1.8) 68 (1.9) 90 (0.8)
Hungary o 0 ° 0 11.(1.1) 36 (1.4) 68 (14) 90 (0.9)
England o 0 0 0 11 (1.9) 35 (2.3) 69 (2.2) 90 (1.6)
Lithuania o 0 o 0 10 (1.1) 37 (1.7) (12 93 (0.7)
Ireland e 0 o 0 7(08) 38 (1.6) 76 (1.3) 94 (0.8)
United Arab Emirates o 0 ¢ 0 7(04) 24 (0.7) 50 (0.9) 75 (0.7)

International Median —0 0

Faculty of EdUcation

The University of Hong Kong
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3 (a) TIMSS 2019 Findings:
Student Attitudes

= Faculty of Education
The University of Hong Kong
SODE % X BB E B K
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Attitudinal Aspects towards Learning
Mathematics

“* Like learning math 1) | enjoy learning mathematics - - - --------- -
X 2) | wish | did not have to study mathematics ™ - - -

o 3) Mathematics is boring " - - -~ - === === - == - -

4) | learn many interesting things in mathematics -
5) | like mathematicg - ----===========0=o+.
6) | like any schoolwork that involves numbers - - -
7} | like to solve mathematics problems - -------
8) | look forward to mathematics lessons - ------

9) Mathematics is one of my favorite subjects - - -

Faculty of Education

The University of Hong Kong
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Attitudinal Aspects towards Learning
Mathematics

** 1) | usually do well in mathematics -----~-~-----

+»* Confidence in math 2) Mathematics is more difficult for me than for
many of my classmates - - - - - - - - - ------.

3) Mathematics is not one of my strengths p—

4} | learn things quickly in mathematics - -------

N/
0’0

5) Mathematics makes me nervous ® - - - - - - - - -

6) | am good at working out difficult mathematics
problems ------=--------“----------.

7) My teacher tells me | am good at mathematics -

8) Mathematics is harder for me than any
other subject® - - - - - -

9) Mathematics makes me confused A oo

Chotity .

R =+ —

Faculty of Education

The University of Hong Kong
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Attitudinal Aspects towards Learning
Mathematics

0:0 1) | think learning mathematics will help me in

my daily iffe - - - - --------------"-"------
o
*%* 2) | need mathematics to learn other school

N subjects - - ----------“““--““““"-==-----
** Value (Grade 8 on Iy) 3) | need to do well in mathematics to get into

the university of my choice - - - - - - - - - - - - - -

4) | need to do well in mathematics to get the
joblwant----------ccccommm e oo - -

2) | would like a job that involves using
mathematics -------=----- - - ---- -

6) It is important to learn about mathematics
to get ahead intheworld - - - - - - - - - - - - - - - -

7) Learning mathematics will give me more job
opportunities whenlamanadult ----------

8) My parents think that it is important that |
do well in mathematics - ----------===--- -

) It is important to do well in mathematics - - - - -

(\% IEA %lzcy .,

Bk —

Faculty of Education

The University of Hong Kong
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Students Like Learning Mathematics Scale

|
I learn many interesting things in mathematics 19.2 41.9 13.0
2 _
g
E I like mathematics 20.8 37.8 16.8
g
& _
2
g  llike any schoolwork that involves numbers 20.2
8
m -
I like to solve mathematics problems 17.7 REM) 18.4
I look forward to mathematics class 14.5 28.8 22.3
Mathematics is one of my favorite subjects 19.3 25.7 26.2
Z
=
)
£ _
&
<
@ I wish I did not have to study mathematics 21.2 25.5 22.6
<
>
g _
& o
|

aculty of EdUcation

The University of Hong Kong
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I usually do well in mathematics

I learn things quickly in mathematics

I am good at working out difficult mathematics problems

Positive Statements

My teacher tells me I am good at mathematics

Mathematics is more difficult for me than for many of my classmates

Mathematics is not one of my strengths

Mathematics makes me nervous

Mathematics is harder for me than any other subject

Negative Statements

Mathematics makes me confused

24.4

15.6

19.6

Students Confident in Mathematics Scale

28.0

29.8

43.5

30.5

14.1

15.2 37.4 13.6

29.0

16.6

15.7

19.6

aculty of EdUcation

The University of Hong Kong
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I think learning mathematics will help me in my daily life

I need mathematics to learn other school subjects

I need to do well in mathematics to get into the university of my choice

I need to do well in mathematics to get the job I want

I would like a job that involves using mathematics

Positive Statements

It is important to learn about mathematics to get ahead in the world

Learning mathematics will give me more job opportunities when I am an adult

My parents think that it is important that I do well in mathematics

It is important to do well in mathematics

L

L

L

Students Value Mathematics Scale

9.4

6.9

8.6

20.0

10.5

8.3

6.4

6.6

23.9 48.9

31.0 43.6

25.3 43.2

14.4 30.
21.7 42.6

25.7 46.0
30.6 44.2
29.7 48.2

aculty of EdUcation

The University of Hong Kong
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Attitudinal Results (S2 maths)

Students Very Students

Much Like Somewhat Like Stl}dents DO.NOt
. . Like Learning
Learning Learning Mathematics
Secondary 2 Mathematics Mathematics
International % | 20% 39% 41%
Students Very e Students Not
. Somewhat .
Confident in . Confident in
Mathematics SOt Mathematics
Secondary 2 Mathematics
International % | 15% 42% 44%
Students Strongly Students Students Do Not
Value Somewhat Value Value
Secondary 2 Mathematics Mathematics Mathematics
185 sav 28
International % | 37% 47% 16%

40



3 (b) Background of Students

School Composition by Socioeconomic Background
of the Students

Approximately what percentage of students in your school have the following backgrounds?

0 to 10% 11 to 25% 26 to 50% Maore

than

0%

1) Come from economically disadvantaged homes ---- - -- O O O O
2) Come from economically affluent homes - - - --------- O O O O

More Affluent: Schools where more than 25% of the student body comes from economically affluent
homes and not more than 25% from economically disadvantaged homes

More Disadvantaged: Schools where more than 25% of the student body comes from economically
disadvantaged homes and not more than 25% from economically affluent homes

Neither More Affluent Nor More Disadvantaged: All other possible response combinations



School Composition by Socioeconomic
Background of the Student Body

100 -
90 -
80 -
70 - Hong Kong SAR International
60 -
50 -

40 -
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©
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©
©
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o

30 -

20 -

10 -

35 34 33 39 32

More Affluent Neither More Affluent More Disadvantaged

Nor More Disadvantaged
21
gollc;y

B R —+—
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“*School Composition by Socioeconomic
Background of Students (Grade 8)

Neither More
Affluent
More Nor More

Affluent |Disadvantaged|Disadvantaged

Chinese Taipei 14 66 20
Hong Kong SAR 277 34 39
Japan 52 36 12
Korea, Rep. of 23 48 29
Singapore 43 46 10
International Average

s Faculty of Education

The University of Hong Kong
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Home Resources for Learning £
4 N

\Y 113 Some Few
Resources Resources Resources

Secondary 2

Faculty of Education

The University of Hong Kong
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Class Size

Class Size and Achievement (Grade 8)

% of students (s.e.)
1-19 students 11 (2.6)
20-32 students 65 (3.9)
33 or more students 24 (3.3)

s Faculty of Education

The University of Hong Kong

s B O KB BFE B KR




Total Instructional

Country Hours per Year for Mathematics Instruction
Hours per Year

Chile 1221 (20.5) r 200 (6.1) |

South Africa (9) 5 1212 (13.5) 5 182 (2.7) ]

Oman r 1056 (18.9) r 178 (4.1) |

Urited Arab Emirates r 1094 (2.7) 5 175 {1.9) S
H O u rs fo r Lebanon 960 (7.3) 170 (3.8) ]

Bahrain 1115 (0.6) 159 (1.6) ]
° ° |srael 1118 (13.6) r 158 (3.2) |
INStruction chincseTape 1137 (12.3) 157 (1.7) -

United States 1148 (9.9) r 154 (3.3) ]

Qatar 1080 (9.9) r 154 (5.8) ]
G ra d o 8 Morocco r 1341 (308) r 152 (34) ———

Turkey 1008 (27.5) 150 (6.4) e ——

Italy 1065 (11.2) 145 (2 8

I Hong Kong SAR 999 {123] 143 (4. ? 1 43

Russian Federation 868 (13.3) 142 (3.6

Australia 1013 (6.8) r 141 (2. 4} |

Jordan 1020 {13.0) 140 (3.6) ]

Kuwait r 982 (21.2) r 139 (4.1) |

New Zealand r 967 (10.2) r 137 (2.5) I

Eqypt 5 1110 (34.6) 5 136 (3.3) |

Saudi Arabia r 1069 (18.9) r 136 (6.9) ]

Singapore 1053 (0.0) 135 (2.6) e

Romania 926 (19.8) 133 (4.3) I

Portugal 1138 (314) 132 (3.5) I

Malaysia 1165 (18.7) 130 (2.5) R

Lithuania 918 (12.6) 126 (2.2) ]

France r 1112 (19.3) 5 125 (3.2) 1

Kazakhstan BBE (15.7) 123 (3.1) I

Hungary 899 (11.9) 115 (23) —————————————

Georgia 850 (14.5) 113 {2.1) S

Finland 912 (94) 111 (1.9) ]

Morway (9) r 949 (8.2) 5 108 (2.2) ]

Ireland 973 (4.7) r 108 (1.3) I

Korea, Rep. of 933 (10.7) 106 (2.6) 1

Sweden r 926 (114) 105 (1.6) I

Japan 1018 (3.0) 105 (1.0) I

Iran, Islamic Rep. of 768 (8.1) 103 (2.6) e ———

Cyprus r 882 (1.0) 5 102 (2.3) ———

England 5 995 (13.3) 128 (4.9) | 1 37

137 (0.6) ——

100 130 200

(=]
2
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“* How often do you usually assigh mathematics homework to
students in this class? (Grade 8)

No math Lz L 1 or 2 times

once a times a |[Every da
homework a week y aay

week

Y %0 Y Y Y
Chinese Taipei 0.8 3.3 26.8 32.2 37.0
Hong Kong SAR 1.0 4.8 40.8 26.8 26.7
Japan 11.6 23.3 41.7 16.5 6.9
Korea, Rep. of 23.4 38.2 28.0 8.0 2.3
Singapore 1.2 4.2 49.0 37.0 8.6

International Average 7.7 8.0 31.1 28.6 24.6

47



“* When you assigh mathematics homework to the students
in this class, about how many minutes do you usually
assign? (Grade 8)

mirlusltes 1.6-30 . . than 90 | Applic
or less minutes | minutes minutes minutes| able
% %0 % %0 %0 %0

Chinese Taipei 8.2 50.4 37.2 2.8 0.6 0.8
Hong Kong SAR 3.8 61.7 32.2 1.3 0.0 1.0
Japan 25.2 39.8 18.2 0.7 4.5 11.7
Korea, Rep. of 26.4 35.0 15.0 0.3 0.0 23.3
Singapore 3.6 39.5 50.7 4.9 0.0 1.2

International Average 23.5 44.0 21.4 2.7 0.7 7.7

48



4. How Should We Interpret TIMSS Findings?
e.g., Which policy matters? Which factors impact
achievement?

E.g., does class size contribute to student achievement?

It is extremely difficult for this question to be answered by
an educational experiment — random assignment of
students to “experimental” and “control” group

Question best answered by international studies such as
TIMSS

What do the results tell us?
(Use TIMSS 2007 maths results as an example)

sl Faculty of Educatlon
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Class Size

Class Size and Achievement (Grade 8)

% of students (s.e.)

1-19 students 11 (2.6)

20-32 students 65 (3.9)

33 or more students 24 (3.3)

Class Size and Achievement (Grade 8)

% of students Scale scores (s.e.)
(s.e.)

1-19 students 11 (2.6) 560 (18.6)
20-32 students 65 (3.9) 568 (6.6)

33 or more students 24 (3.3) 613 (8.9)
P ColicatON Chtity .
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Exhibit 7.2

Achievement and Class Size for Mathematics Instruction TIMSS52007

Country

Algeria r
Armenia 3
Australia

Austria

Chinese Taipei

Colombia

Czech Republic

Denmark

El Salvador

England

Georgia

Germany

Hong Kong SAR

Hungary

Iran, Islamic Rep. of

Italy

Japan

Kazakhstan

Kuwait S
Latvia

Lithuania

Morocco r
Netherlands

New Zealand S
Norway

Qatar r
Russian Federation

Scotland r
Singapore

Slovak Republic

Slovenia

Sweden

Tunisia

Ukraine

United States

Yemen

International Avg.

Mathematics

Percent Average Percent Average Percent Average
of Students Achievement of Students Achievement of Students Achievement

11 (2.8) 388 (14.2) 60 (4.3) 378 (7.0) 29 (4.0) 383 (9.4)

24 (33) 526 (14.1) 50 (3.8) 499 (7.3) 26 (3.6) 484 (6.0)

19 (3.0) 510 (9.0) 80 (3.0) 521 (4.3) 2(1.2) ~ ~

37 (2.9) 506 (3.1) 63 (2.9) 505 (2.7) 0 (0.0) e
3(1.2) 548 (12.8) 45 (3.7) 570 (3.2) 51 (3.4) 583 (2.4)

19 (3.3) 342 (13.7) 24 (4.7) 347 (14.0) 57 (4.4) 365 (8.1)

31 (3.5) 482 (5.9) 69 (3.5) 489 (2.9) 0 (0.0) esiites

34 (3.9) 529 (4.4) 66 (3.9) 521 (2.9) 0 (0.0) e

20 (2.7) 307 (10.7) 37 (4.1) 318 (9.1) 43 (3.8) 352 (4.2)
8(1.9) 556 (9.6) 80 (3.0) 539 (3.2) 12 (2.4) 546 (9.0)

37 (3.8) 454 (7.3) 50 (4.5) 428 (6.6) 13(2.2) 454 (6.3)

21 (2.4) 512 (5.6) 79 (2.4) 528 (2.2) 0 (0.0) ~ o~
1(0.7) ~ o~ 25 (3.3) 588 (5.5) 74 (3.4) 616 (3.8)

33(37) 482 (6.5) 67 (3.7) 525 (4.7) 0 (0.0) ~ ~

25 (2.7) 381 (6.5) 59 (3.8) 406 (5.3) 16 (2.9) 421 (11.6)

44 (2.6) 506 (4.3) 56 (2.6) 507 (4.5 0 (0.0) ~ ~
7 (1.5) 558 (8.5) 47 (2.9) 569 (3.4) 45 (3.2) 569 (2.9)

30 (4.5) 550 (20.2) 68 (4.6) 548 (5.5) 3(1.2) 577 (29.4)
7(2.8) 330 (18.1) 88 (3.4) 314 (5.0) 5(1.9) 302 (11.9)

44 (2.4) 525 (3.9) 49 (3.0) 550 (2.6) 6 (2.0) 551 {9.3)

37 (3.0) 511 (4.7) 63 (3.0) 541 (3.1) 0 (0.0) s

17 (3.3) 352 (17.7) 42 (4.3) 343 (11.4) 41 (3.9) 338 (7.7)

27 (3.3) 531 (4.3) 71(3.5) 535 (2.9) 2(1.3) ~

13 (2.1) 489 (8.7) 81(2.4) 497 (3.0) 6 (1.7) 524 (11.7)

42 (3.3) 473 (4.4) 53 (3.6) 474 (3.5) 5(1.9) 467 (10.6)
8 (0.1) 301 (4.3) 75 (0.2) 296 (1.4 17 (0.2) 316 (3.4)

33 (2.7) 531 (10.5) 67 (2.7) 551 (3.8) 0(0.3) e

16 (2.8) 492 (9.4) 79 (3.0) 493 (3.1) 5(1.6) 506 (14.0)
0 (0.0) ~ o~ 6 (1.3) 514 (13.5) 94 (1.3) 605 (3.5)

34 (2.5) 497 (6.6) 65 (2.6) 496 (5.7) 1(0.6) ~ ~

46 (2.9) 497 (2.7) 53 (3.0) 506 (2.6) 1(0.6) ~ ~

36 (3.4) 505 (4.5) 60 (3.6) 504 (3.2) 4 (1.6) 512 (12.4)

20 (2.8) 303 (12.2) 69 (3.8) 334 (5.0) 11 (2.7) 354 (21.3)

30 (3.3) 445 (4.9) 65 (3.5) 480 (3.8) 5(1.4) 472 (13.4)

26 (2.6) 521 (4.1) 69 (2.8) 533 (3.3) 5(1.3) 522 (8.0)
9(2.1) 262 (18.5) 17 (4.0) 227 (16.4) 74 (4.1) 219 (7.7)

SOURCE: IEA's Trends in International Mathematics and Science Study (TIMSS) 2007



Achievement and Class Size for Mathematics Instruction TIMSS2007

Mathematics

m 20-32 Students 33 or More Students

Countr
y Percent Average Percent Average Percent Average
of Students Achievement of Students Achievement of Students Achievement

Algeria r 11 (2.8) 388 (14.2) 60 (4.3) 378 (7.0) 29 (4.0) 383 (9.4)
Armenia 5 24 (3.3) 526 (14.1) 50 (3.8) 499 (7.3) 26 (3.6) 484 (6.0)
Australia 19 (3.0) 510 (9.0) 80 (3.0) 521 (4.3) 2(1.2) ~ o~
Austria 37 (2.9) 506 (3.1) 63 (2.9) 505 (2.7) 0 (0.0) ~ o~
Chinese Taipei E N 548 (12.8) 45 (3.7) 570 (3.2) 51(3.4) 583 (2.4)
Colombia 19 (3.3) 342 (13.7) 24 (4.7) 347 (14.0) 57 (4.4) 365 (8.1)
Czech Republic 31 (3.5) 482 (5.9) 69 (3.5) 489 (2.9) 0 (0.0) ~ o~
Denmark 34 (3.9) 529 (4.4) 66 (3.9) 521 (2.9) 0 (0.0) ~ o~

El Salvador 20 (2.7) 307 (10.7) 37 (4.1) 318 (9.1) 43 (3.8) 352 (4.2)
England 8 (1.9) 556 (9.6) 80 (3.0) 539 (3.2) 12 (2.4) 546 (9.0)
Georgia 37 (3.8) 454 (7.3) 50 (4.5) 428 (6.6) 13 (2.2) 454 (6.3)
Germany 21 (2.4 512 (5.6) 79 (2.4) 528 (2.2) 0 (0.0) ~ o~
Hong Kong SAR 1(0.7) ~ o~ 25 (3.3) 588 (5.5) 74 (3.4) 616 (3.8)
Hungary 33 (3.7) 482 (6.5) 67 (3.7) 525 (4.7) 0 (0.0) ~ o~
Iran, Islamic Rep. of 25 [T 381 (6.5) 59 (3.8) 406 (5.3) 16 (2.9) 421 (11.6)
Italy 44 (2.6) 506 (4.3) 56 (2.6) 507 (4.5) 0 (0.0) ~ o~
Japan 7 (1.5) 558 (8.5) 47 (2.9) 569 (3.4) 45 (3.2) 569 (2.9)
Kazakhstan 30 (4.5) 550 (20.2) 68 (4.6) 548 (5.5) 3(1.2) 577 (29.4)
Kuwait S 7 (2.8) 330 (18.1) 88 (3.4) 314 (5.0) 5(1.9) 302 (11.9)
Latvia 44 (2.4) 525 (3.9) 49 (3.0) 550 (2.6) 6 (2.0) 551 (9.3)
Lithuania 37 (3.0 511 (4.7) 63 (3.0) 541 (3.1) 0 (0.0) ~ o~
Morocco r 17 (3.3) 352 (17.7) 42 (4.3) 343 (11.4) 41 (3.9) 338 (7.7)
Netherlands 27 (3.3) 531 (4.3) 71.43:5) 535 (2.9) 2(1.3) ~
New Zealand 5 13 (2.1) 489 (8.7) 81 (2.4) 497 (3.0) 6 (1.7) 524 (11.7)
Norway 42 (3.3) 473 (4.4) 53 (3.6) 474 (3.5) 5(1.9) 467 (10.6)
Qatar r 8 (0.1) 301 (4.3) 75 (0.2) 296 (1.4) 17 (0.2) 316 (3.4)
Russian Federation 33 (2.7) 531 (10.5) 67 (2.7) 551 (3.8) 0 (0.3) ~ e~
Scotland r 16 (2.8) 492 (9.4) 79 (3.0) 493 (3.1) 5(1.6) 506 (14.0)
Singapore 0 (0.0) ~ e~ 6 (1.3) 514 (13.5) 94 (1.3) 605 (3.5)
Slovak Republic 34 (2.5) 497 (6.6) 65 (2.6) 496 (5.7) 1 (0.6) ~ o~
Slovenia 46 (2.9) 497 (2.7) 53 (3.0) 506 (2.6) 1 (0.6) ~ o~
Sweden 36 (3.4) 505 (4.5) 60 (3.6) 504 (3.2) 4 (1.6) 512 (12.4)
Tunisia 20 (2.8) 303 (12.2) 69 (3.8) 334 (5.0) 11 (2.7) 354 (21.3)
Ukraine 30 (3.3) 445 (4.9) 65 (3.5) 480 (3.8) 5(1.4) 472 (13.4)

United States 26 (2.6) 521 (4.1) 69 (2.8) 533 (3.3) 51(1.3) 522 (8.0



Has a relation been established between class size
and student achievement according to the data?

For many countries (e.g., Austria, Italy), class size does not make any
difference to student achievement

For some countries (e.g., Armenia, Kuwait), the smaller the class size,
the higher the student achievement

For the majority of the countries (e.g., Chinese Taipei, Colombia, New
Zealand), the bigger the class size, the higher the student
achievement

All the high achieving countries (e.g., Singapore, Korea, Hong Kong)
have large class sizes

How do these results guide “educational decision making and practice”?

Are we going to suggest increasing class size in order to raise the
achievement of students??
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Comparability Problems

Sample: grade or age? What is grade 8? Is
comparing 15 year olds around the world “fair”?

System differences: e.g., application of decimals
in currencies problems (the use of “zed” in TIMSS)

Language

— Equivalence in the translation of instruments (TIMSS
involves more than 60 countries operating in more
than 30 languages; some items become meaningless
after translation (e.g., “How many sides are there in a
heptagon?”))

— Does language affect the way we process mathematics

in the test matter?
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The Root of the Problem

In TIMSS, we compare across cultures, using the world as “a natural
educational laboratory”

Many variables within a country or culture are uniform and cannot be
manipulated, and to study the impact of those variables on student
achievement, we have to collect data in different cultures, where the
variables differ

But not only are those variables of interest differ, a host of other variables
are vastly different as well, and usually these variables exist as a bundle

So it is difficult, if not impossible, to control for all the other variables in
studying the variables of interest

And we are never sure whether we have taken all relevant variables into
account

Husen (1983): in international studies, “we are comparing the
incomparables”!
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So Is It Legitimate to Rank Countries?

Rigorous methodology adopted in TIMSS means that results
on student achievement rather reliable

So methodologically speaking, the data of these studies do
allow us to rank countries

But we need to be careful in interpreting rankings

Participating countries in TIMSS change from one cycle to
another, so a rank of say 20t in a certain cycle may not mean
the same thing as a rank of 20t in another cycle

Also, when comparing the relatively rankings between two
countries, we should take the standard error of measurement
into consideration
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Mathematics - Grade 8

Exhibit 3.1: Average Mathematics Achievement and Scale Score Distributions TIMSS
Average
Country s e Mathematics Achlevement Distribution
Z Bingapare E16 (4.0) s — —
Chinese Taipei B12 {2.7) - - —
Korea, Ben. af EOT (2.8) s - ——
Japan Ead (27 F ———— - r——
1 Hﬂl‘l; HDI'IE SAR 576 (4.1) 9 — [
2 Russian Fedaratbon 57 8 543 (4.5) . — — —
Iredand 524 (2.8) i — - —_
Lithuaris B20 (29) F —— - ———
3 lzrael 518 (4.3) e —
Ausiralia B17 (58] i
Hungary 817 (29) s =
Pt SRR T Percentiles of Performance
England 515 (53) & 5th 25¢th 75th 95th
Fmland 504 (28] Y I
t Morway (9 803 (2.4)
2 Swedean 8O3 (2.5)
Cyprus 501 {1.8)
Pertugal 800 (3.2) .
95% Confidence Interval for Average (+2SE)
Iy 447 (2.7]
Turkay :nn 4496 (4.3) —
Z Karakhstan J UV 48E (53] r e — - E—
France 483 (2.5) ———— - —_—
1 Mew Zealand 4/2 |'3.-ﬂ.l ==y - ==
Bahramn 481 {1.7) —_— - —_
Romania 479 {4.3) W —_—— — ——
Linited Arab Emirades 475 (1.9 D ——— - —_—
1 GEﬂrgﬂ 451 (4.3) W —— - —
Iran, Islamic Reg. af 446 (5T W — -— _—
¥ Oatar 443 (4.0 e —— — —_—
¥ Jordan 420 {4.3) L7 —_— — —_—
ip EE":"F* 413 |:5_.':-_'| F —_— — e —
¥ Oman 411 (28] W —— - ——
¥ Kuraail 4035 {5.0) — — —_——
2w Saudi Arabea 304 {2.5) v r— - —
® South Alrica (5] A0 {2.3) i e - —
¥ Moroceo EHE {(2.3) W ——— - —_—




e.g., Singapore TIMSS 2003 and 2007

Compared to TIMSS 2003, grade 8 students in Singapore may be
seen as “dropping” from the first place to the third place in TIMSS
2007

But if we take the standard errors of measurement into
consideration, the differences between the score for Singapore and
those of Korea (rank 2) and Chinese Taipei (rank 1) in 2007 are not
statistically significant

From a statistical point of view, we cannot say that the scores of
Chinese Taipei and Korea are higher than that of Singapore

So we should not be too sensitive about fine changes in ranking
from cycle to cycle - it is usually not too meaningful to say that a
country’s ranking has dropped from say 15" to 18t without further
gualification

sl Faculty of Educatlon

The Uni tny gKog

= oy g

(\% IEA @)Iféy

ol ey S




Exhibit 1.1 TIMSS 2007 Distribution of Mathematics Achievement (Continued) lesszom 8"‘
athematies | [T0

Ave Years of Average Human
Country Mathematics Achlevement Distribution g Fonml AgeatTime | Development
of Testing Index**

Chinese Taipel mm O SWQY 142 0932
Korea, Rep. of — mm 0 (2 8 143 0921
Singapore memm 3 owmm 0 593(38) g 144 0922
I Hong Kong SAR — . 0 My § 144 0937
Japan — 1 0 0024 f 5 0953
Hungary 1 e 0 735 § 146 0474
I England - e 0 51348 0 142 0946
Russian Federation - e 0 | Tor8 145 0.802
1 United States - O 808 ¢ 43 0,91
I Lithuania - . 0 % § 148 0862
Czech Republic C 504 (24) g 144 0,891
Slovenia - Eew 501 (21 Tord 138 0917
I
Armenia e 1935 § 149 0.775
Australia O %39 § 134 092
Sweden _— 0 . ® 49123 § 148 096
Malta | . ® 488012 b 140 0478
t Scotland - 1 = ® 4037 i 137 0946
17 Serbia - 1 - ¥ 4603 f 149 0.810
Italy . ® 480030 § 138 0941
Malaysia e ®  44(50) f 3 081
Norway S - ® 49020 § 138 098
Cyprus . ®  45(1) g 138 0903

SOURCE: IEAS Trends in Internation a Mathematics and Science Study (TIMSS) 2007



Can We Draw Causal Relations?

TIMSS is a survey, and not an experiment

So we have to be extra cautious in drawing conclusions about causal
relations

In most instances, the best that we can conclude is that a certain
variable A may have caused or impacted student achievement,
based on the correlations between the measure of variable A and
the achievement scores, since it is unlikely or illogical that
achievement leads to changes in variable A

But we cannot rule out the possibility that there is a third “hidden”
variable which influences both variable A and achievement, causing
variable A and achievement to be correlated with each other

And there are so many possible variables that may have influenced
both variable A and achievement!
21
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Examples:

(1) Class size and achievement

Does big class size lead to high achievement, or are there

variables which lead to both large class size and high
achievement?

(2) The relation between amount of homework and
achievement

Students may have better achievement because they do
more homework, but students may need to do more
homework because they have low achievement

It is therefore not surprising that there is no clear

relationship between student achievement and the
amount of homework students do.
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5. What Can We Learn from These
Studies?

Despite all the limitations of TIMSS mentioned above,
the rigorous methodologies adopted in these studies do
provide us with a reliable measure of student
achievement, and hence “effectiveness” of an education

system

Since these studies are “international (studies) with
endorsement from a large number of countries”, they
provide benchmarks against which countries may
measure the achievement of their students

What can we learn from these studies?
Faculty of Education
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5(a) Trend of Student Achievements

For those countries which have participated in more than one
cycle of TIMSS, it is instructive to look at the change of scores
(rather than change of ranking) across different cycles

Scores in TIMSS are standardized across years and are thus
theoretically comparable

But these are not truly longitudinal studies

E.g., when the scores of TIMSS 2015 grade 4 students in a
certain country are compared to the TIMSS 2019 grade 8
students, the students come from the same cohort but not the
same students were taking the tests, so any “gain” in scores
only gives rough indication of “trends”

Notwithstanding this limitation, this rough information on
trends of performance should be informative to educators in
the country, especially when there are major curriculum
changes taking place in between the cycles of study
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Trends in Hong Kong Achievement
(Secondary 2)

Differences Between Years

Country Average Scale Mathematics Achievement Distribution
Score 2015 2011 2007 2003 1999 1995
72019 578 (4.1) A6V -7 6 -8 -4 9 —— W ——
2015 59 (4.6) 9 22 A 8 12 254 — o —
2011 586 (3.9) 13 0 4 17 A — W —
12007 572 (5.9) A4V A0 4 — o —
12003 586 (34) 4 17 A — o —
71999 582 (4.3) 13 — o —
1995 569 (6.1) . . . | — - — |
1(I)[] Q(IIO 3[I]0 460 StI]U BII)U 7[I)U 8[I}0

A Average from more recent year significantly higher bercentiles of Performance

5 250 750 oM

v Average from more recent year significantly lower |

95% Confidence Interval for Average (+2SE)
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Hong Kong SAR

Trends 1995 1999 2003 2007 2011 2015 2019

630 +

Grade 8 e

Mathematics

930 +
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Trends S —

1995 1999 2003 2007 2011 2015 2019

640 -

615

Grade 4
Mathematics

240 +
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Hong Kong: Over 24 Years of TIMSS

Primary 4 and Secondary 2 Mathematics
Achievement Over 24 Years of TIMSS

== P4 Mathematics

== S2 Mathematics

* Achievement
significantly
lower than

TIMSS 2019
achievement

# Achievement
significantly
higher than
TIMSS 2019
achievement

620 615*
607
602 602
600
586
582 594#
578
53/ \/
575% 570%
560 —
557*
540
0 : : :
1995 1999 2003 2007 2011 2015 2019




Grade 4 (maths)

1985 1995 2003 2007 2011 2015 2019

640 |

Grade 8 (maths)

1995 1999 2003 2007 2011 2015 2019

630 -+

e | 594

Implications for curriculum
development: What
happened between 2003
and 20077

230 +



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 48 (1.1) 432 (3.3) 52 (1.1) 391 (4.0) 41 (4.8) —
v Jordan 48 (34) 432 (38) 52 (34) 409 (6.4) 23 (6.7) —
Bahrain 49 (0.9) 492 (24) 51 (0.9) 471 (22) 21 (3.0) — b d
2y Saudi Arabia 49 (0.9) 403 (34) 51 (0.9) 385 (34) 7 (45) — 5( ) G e n e r
Romania 51 (0.9) 487 (46) 49 (0.9) 471 (47) 6 (3.8) —
2y Egypt 55 (2.0) 420 (5.3) 45 (2.0) 404 (79) 6 (8.1)
Iran, Islamic Rep. of 47 (1.3) 453 (5.0) 53 (1.3) 440 (5.6) 3(76) TIMSS 2019
Turkey 50 (1.3) 501 (4.4) 50 (1.3) 490 (5.8) 11 (5.7)

¥ Kuwait 53 (2.2) 407 (5.4) 47 (2.2) 398 (7.9) 9 (8.8) Gender &

Malaysia 51 (1.1) 465 (3.0) 49 (1.1) 456 (4.1) 9 (34) -
|t Hong Kong SAR 46 (2.1) 582 (4.9) 54 (2.1) 575 (5.4) 7 (6.5) | H

v Qatar 50 (2.4) 447 (5.0) 50 (2.4) 440 (54) 7 (6.6) M athe matlcs

¥ South Africa (9 52 (0.6 393 (2.4 48 (06 386 (2.5 6 (2.1 - .

United Arabém)irates 43 E1 ag 476 :3.4; 52 E1.ai 4 :3 4; 6 ES ﬁ; AChlevement
Finland 48 (0.8) 11 (2.6) 52 (0.8) 507 (3.2) 4(28)
Cyprus 49 (0.6) 503 (2.1) 51 (0.6) 499 (2.3) 4 (30)

2 Kazakhstan 49 (1.1) 490 (3.9) 51 (1.1) 486 (3.7) 4 (38) (Secondary 2)

t United States 49 (0.9) 517 (4.0) 51 (0.9) 514 (6.1) 4(39)

2 Singapore 49 (0.7 617 (4.6 51 (0.7 614 (44 3 (4.2 - U .

— = E09§ — ES_D; — Eﬂ_gi — }2 9; - E3 1; M Differance statistically significant
Chinese Taipel (09 _ 61431 5009 61132 2(33) Difference not statistically significant
Ireland 49 (11) 524 (2.9) 51 (1.1) 523 (34) 1(35)

t Norway (9) 49 (0.7) 503 (2.7) 51 (0.7) 503 (3.0) 0 (32)

England 53 (1.9) 514 (5.6) 47 (19) 516 (7.2) 2 (1.3)
Lithuania 50 (1.0) 519 (2.8) 50 (1.0) 521 (37) 2(29)
Japan 52 (1.0) 593 (2.9) 48 (1.0) 595 (3.2) 2 (28)
Australia 49 (15) 515 (3.6) 51 (1.5) 519 (5.5) 4 (54)
v Morocco 50 (0.7) 386 (2.5) 50 (0.7) 391 (26) 5(2.2) n
2 Russian Federation 48 (1.0) 541 (4.8) 52 (1.0) 546 (4.9) 5 (34)
Korea, Rep. of 48 (14) 604 (3.4) 52 (14) 609 (3.1) 5 (34)
Lebanon 49 (14) 427 (35) 51 (14) 432 (33) 5 (3.5)
t New Zealand 48 (2.1) 478 (36) 52 (2.1) 484 (47) 6 (5.2)
France 49 (0.8) 478 (2.5) 51 (0.8) 487 (3.1) 8 (27) -
1 Georgia 48 (12) 457 (45) 52 (1.2) 465 (5.2) 8 (4.5)
¥ Chile 49 (1.6) 436 (3.5) 51 (1.6) 445 (3.8) 9 (4.6)
Portugal 50{1 ) 495 (3.3) 50 (1.1) 505 (3.9) 10 (34) -
3 Israel 52 (1.7) 514 (4.3) 48 (1.7) 525 (5.3) 11 (4.6) -
Italy 50 (1.0) 491 (3.0) 50 (1.0) 504 (3.3) 12 (3.0) -
Hungary 50 (0.9) 510 (3.2) 0 (0.9) 524 (36) 14 (35 — 69
" Itemational Average | 5(02) | 45105 ] 5 02 0 e 1w e




Gender and Achievement (S2 maths)

1995 1999 2003 2007 2011 2015 2019

T

630 +

TIMSS 2019
No significant difference

997

| 399

230 +

Girls —#—  Boys —jjj— * Average significantly higher than other gender
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5(c) Comparison of Performance in Different
Strands and Areas of the Curriculum

Performance in different strands of mathematics (content
strand, e.g., geometry versus statistics; cognitive domain, e.g.,
reasoning versus knowing), will inform us of the relative
strengths and weaknesses of our students in light of the
performance of students in another country or internationally

Hong Kong S2 students are not doing too well in the domain
of “Data Display”

As Statistics is becoming more important in the contemporary
world, it is important to lay a solid foundation on the basic
concepts of Statistics from the early stages

Faculty of Education
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Performance of Hong Kong
students in Mathematics Content
and Cognitive Domains 2019

Data and
Algebra Geometry o
Probability
Grade 8
HKSAR  [EY[0 584 596 563

575 582
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Content and Cognitive Domains by
Gender (Secondary 2 Mathematics)

Data &
Probability
(563)

Girls Boys Girls Boys Girls Boys
570 569 588 580 602 591 555

Number Algebra Geometry

(570) (584) (596)
Secondary 2

493 497%* 503* 493 499* 495 490 489
Knowing Applying Reasoning
(580) (875) (582)

Secondary 2

Girls Boys Girls Boys Girls Boys
HKSAR 584 577 580 572 584 580
498* 494 496 495 S500%* 496

*Achievement significantly higher
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5(d) Background Variables & Achievement

Home Resources for Learning

Many Resources | | Some Resources Few Resources

Secondary 2

HKSAR % 13% 74 % 13%
I

International % [SENE 73% 13%

Many Resources | | Some Resources | | Few Resources

Secondary 2

HKSAR % (Scal
o (Scale 13% (625) 74% (577) 13% (540)
Avg.)
14% (546) 73% (488) 13% (433)
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School Composition by Socioeconomic
Background of the Student Body

100 -
90 -
80 -
70 -
60 Hong Kong SAR International

50 -

40 -

Percent of Grade 8 Students

30 -

20 -

10 -

35 34 33 39 32

More Affluent Neither More Affluent More Disadvantaged
Nor More Disadvantaged
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Percent of Grade 8 Students
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School Composition by Socioeconomic

Background of the Student Body

622

Hong Kong cg1

553
—0
518

466
International 489

- 700

- 650

- 600

- 550

- 500

- 450

- 400

- 350

- 300

Mean Mathematics Score

- 250

- 200

150

More Affluent Neither More Affluent More Disadvantaged
Nor More Disadvantaged
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* School Composition by Socioeconomic Background of
Students (Grade 8)

Neither More
Affluent

Nor More
More Affluent| Disadvantaged |Disadvantaged

Chinese Taipei 14 66 20
Hong Kong SAR 277 34 39
Japan 52 36 12
Korea, Rep. of 23 48 29
Singapore 43 46 10
International Average 35 33 32
Faculty ofESlumgaf}lgoKll @) ] lgé}) }
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* School Composition by Socioeconomic Background of
Students (Grade 8)

Neither More
Affluent
Nor More
More Affluent
Scale Scale Scale
Y% Scores Y% Scores % Scores
Chinese Taipei 14 656 66 616 20 571
Hong Kong SAR 27 622 34 581 39 553
Japan 52 602 36 588 12 573
Korea, Rep. of 23 639 48 607 29 581
Singapore 43 640 46 611 10 539
International Average 35 518 33 489 32 466

s Faculty of Education

The University of Hong Kong

s B O KB BFE B KR




Percent of Grade 8 Students

=

A% @
w A
- o
~;
"Jlr,’ A

HK Students Arriving at School Feeling Tired or

100 ~

90 -
600

Hungry

| arrive at school feeling tired

585 580

571

80 - o—
577

V ——

70 - | arrive at school feeling hungry

60 -

50 -

40 -

30 -

20 -

10 -

0 .

Never
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Frequency of Being Absent from School

100

i 584
90 >

Hong Kong
584

80 -

70 -

Percent of Grade 8 Students

Never or almost
never
T

A% i
5 A
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550
International

495

Once every two Once a month

months

520

Once every two
weeks

& IEA

486

Once a week

- 650
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School Emphasis on Academic Success

651 Hong Kong
602
554
528
502
472
International
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| I
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Safe and Orderly Schools

100 - - 650
Hong Kong
587
90 - Come 569 600
80 -
- 500
501
8 70 + International 482 i
= 466 450
©
- 400
2 60 -
ﬁ - 350
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G) - 300
©
g 40 7 - 250
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Teachers' Job Satisfaction

100 -
Hong Kong

579

90 - PY

580

562

International
80 -

0 4 493

Percent of Grade 8 Students

20 -

10 -
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486

49 39

482 -
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Very satisfied Somewhat satisfied
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Percent of Grade 8 Students
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“* How often do you usually assign mathematics homework to
students in this class? (Grade 8)

No math Lz L 1 or 2 times

once a times a |Every da
homework a week y aay
week

Y %0 Y Y Y
Chinese Taipei 0.8 3.3 26.8 32.2 37.0
Hong Kong SAR 1.0 4.8 40.8 26.8 26.7
Japan 11.6 23.3 41.7 16.5 6.9
Korea, Rep. of 23.4 38.2 28.0 8.0 2.3
Singapore 1.2 4.2 49.0 37.0 8.6
International Average 7.7 8.0 31.1 28.6 24.6

Faculty of Education
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“* When you assigh mathematics homework to the students
in this class, about how many minutes do you usually
assign? (Grade 8)

15 . . . More
minutes | . . . than 90
minutes | minutes | minutes |
or less minutes
%0 %0 %0 %0 % %0
Chinese Taipei 8.2 50.4 37.2 2.8 0.6 0.8
Hong Kong SAR 3.8 61.7 32.2 1.3 0.0 1.0
Japan 25.2 39.8 18.2 0.7 4.5 11.7
Korea, Rep. of 26.4 35.0 15.0 0.3 0.0 23.3
Singapore 3.6 39.5 50.7 4.9 0.0 1.2
International Average 23.5 44.0 21.4 2.7 0.7 7.
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** How often do you usually assigh mathematics homework to
students in this class? (Grade 8)

No math Less than once|l or 2 times al 3 or 4 times a
homework

Every day

Scale Scale Scale Scale Scale

%o Scores %  Scores % Scores % Scores % Scores
Chinese Taipei 0.8 459 3.3 558 268 604 322 609 37.0 630
Hong Kong SAR 1.0 532 4.8 531 408 575 268 578 2677 590
Japan 11.6 506 233 598 4177 593 165 589 69 595
Korea, Rep. of 234 606 382 604 28.0 614 8.0 600 23 615
Singapore 1.2 469 4.2 598 490 620 37.0 620 8.6 603

International Average 1.7 461 8.0 477 31.1 485 28.6 495 246 495

Chlity .
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“* When you assigh mathematics homework to the students
in this class, about how many minutes do you usually
assign? (Grade 8)

15 minutes

or less

16-30
minutes

31-60
minutes

61-90
minutes

More than
90 minutes | Applicable

Scale Scale Scale Scale Scale Scale
% Scores Y% Scores Y% Scores Y% Scores Y% Scores Y% Scores

Chinese Taipei 82 576 504 607 372 628 28 636 06 599 0.8 459
Hong Kong SAR 3.8 597 61.7 581 322 571 13 588 0.0 N/A 1.0 532
Japan 252 591 398 592 182 604 0.7 629 45 583 11.7 596
Korea, Rep. of 264 600 350 612 150 608 03 624 00 N/A 233 606
Singapore 36 545 395 599 50.7 634 49 651 00 N/A 12 469
International
Average 235 476 440 492 214 499 27 489 0.7 467 7.7 461
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5(e) Efficiency of the Education System

Q

Home Resources for Learning

Many Some
Resources Resources Resources
Secondary 2

HKSAR Y

13% (625) 74% (577) 13% (540)

(Scale Avg )

T T
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The University of Hong Kong
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Average Mathematics Achievement by Home Educational Resources
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5(f) Attitudes of Students towards
Mathematics and Learning

Students’ attitudes are an important component of the
attained curriculum, since in all school systems, students’
positive attitudes are one of the goals of education

In this era when life-long learning is so much stressed,
some people think that a positive attitude is even more
important than attaining high test scores

A positive attitude will motivate students to continue to
learn even after they have left school

So we should care about students’ attitude towards
learning, not just their achievement
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Grade 8: Students Like Learning Mathematics
(international average = 20%)
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Grade 8: Students Confident in Mathematics
(international average = 15%)
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Grade 8: Students Value Mathematics
(international average = 37%)
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Attitudinal Results (S2 maths)

Students Very Students
Much Like Somewhat Like

Students Do Not
Like Learning

Learning Learning Mathematics

Mathematics Mathematics
HKSAR % 13% 39% 48 %

Secondary 2

20% 39 % 41 %

tudents
Students Very 2 Students Not
. Somewhat .
Confident in . Confident in
. Confident in .
Mathematics . Mathematics
Mathematics

HKSAR % 9% 37 % 54 %

Secondary 2

15% 42 % 44 %

Students Strongly Students Students Do Not

Value Somewhat Value Value
Mathematics Mathematics Mathematics

Secondary 2
HKSAR % 18 % 54 % 28 %

37 % 47 % 16 %

95



Attitudinal Results (S2 maths)

Students Very Students
Much Like Somewhat Like
Learning Learning
Mathematics Mathematics
HKSAR % (Scale Avg.) 13% (622) 39% (595) 48 % (554)

Students Do Not

Like Learning
Mathematics

Secondary 2

20% (530) 39% (496) 41 % (468)

Students Very Ssotlllll(:::;t: ¢ Students Not

Confident in . Confident in
Mathematics LT Mathematics
Secondary 2 Mathematics

HKSAR % (Scale Avg.) 9% (646) 37 % (600) 54% (554)
[Int’l % (Scale Avg.) | 15% (562) 42% (502) 44% (456)
Students Strongly Students Students Do Not
Value Somewhat Value Value
Secondary 2 Mathematics Mathematics Mathematics
HKSAR % (Scale Avg.) 18% (605) 54% (586) 28% (547)
Int’l % (Scale Avg) | 37% (507) 47% (487) 16% (462)

96



Very Much Like Somewhat Like Do Not Like

Learning Mathematics Learning Mathematics Learning Mathematics Average
BoaENy Scale Score
Percent of Average Percent of Average Percent of Average
Students Achievement Students Achievement Students Achievement
Fgypt 42 (13) 437 (54) 41 (09) 396 (5.6) 17 (0.9) 405 (64) 11.1 (0.06)
Morocco 36 (1.1) 408 (3.0) 40 (07) 380 (29) 22 (0.9) 363 (27) 10 (0.05)
Jordan 37 (13) 441 (42) 39 (0.8) 413 (48) 24 (1.0) 408 (56) 10 (0.06)
South Africa (9) 3 (07) 403 (25) 44 (05) 382 (26) 19 (0.5) 385 (3.0) 108 (0.03)
Iran, Islamic Rep. of M (09) 478 (5.1) 39 (0.8) 438 (46) 27 (1.1) 418 (45) 106 (0.05) Secondary 2
Oman 31 (09) 455 (3.4 46 (07) 395 (3.0) 23 (1.0) 390 (4.1) 106 (0.04) .
Turkey 2 (1.0) 539 (5.8) 41 (08) 485 (4.9) 30 (1.1) 470 (4.8) 10.3 (0.05) Students Li ke
Lebanon 28 (13) 456 (38) 44 (1) 425 (39) 28 (1.1) M3 37) 104 (0.06) .
Saudi Arabia 27 (1.1) 413 (40) 3% (0.7) 391 (32) 37 (10) 386 (3.0) 10.1 (0.05) Learni ng
Kazakhstan % (12) 509 (4.9) 54 (1.1) 484 (40) 20 (1.1) 472 (50) 106 (0.05) .
United Arab Emirates 26 (06) 512 (3.0) 41 (06) 471 (24) 33 (0.6) 451 (19) 102 (0.03) Mathematlcs
Georgia 25 (14) 493 (6.1) 43 (11) 451 (49) 32 (1.3) 438 (5.3) 10.2 (0.06)
Bahrzin 24 (03) 510 (3.4) % (08) 483 04 1012 162 29) 0 | Scale
|__Singapore 2 (07) 653 (4.0) 43 (07) 624 (39) 35 (08) 582 (5.0) 101 (003 |
Malaysia 20 (08) 498 (5.2) 57 (0.8) 455 (3.3) 23 (1.0) 442 (42) 103 (0.04)
Kuwait 20 (09) 429 (7.0) 3 (10) 406 (6.3) 45 (13) 392 (44) 97 (0.05)
Jsrael 19 (1.0) 544 (6.3) 3 (1.0) 527 (5.3) 45 (14) 505 (4.1) 96 (0.06)
Cyprus 19 (0.8) 549 (3.8) 35 (0.8) 513 (28) 45 (1.0) 473 (24) 96 (0.04)
Portugal 19 (0.9) 545 (47) 34 (10) 508 (3.9) 48 (1.3) 477 (33) 96 (0.06)
Russian Federation 17 (07) 583 (6.3) 46 (09) 549 (47) 37 (1.1) 519 (5.0) 99 (0.04)
United States 17 (08) 561 (62) 37 (06) 528 (5.0) 45 (1.0) 493 (47) 96 (0.05)
Htaly 16 (0.9) 537 (4.3) 3 (1.1) 513 (3.3) 49 (13) 474 (29) 9.4 (0.06)
Romaria 16 (1.0) 537 (6.0) 39 (1.1) 486 (5.6) 44 (16) 454 (4.8) 97 (0.06)
Qatar 16 (0.8) 486 (5.6) 39 (1.1) 449 (59) 45 (14) 424 (35) 95 (0.06)
Ireland 14 (07) 567 (44) 35 (1.1) 537 (3.1) 50 (1.3) 504 (27) 94 (0.05)
Chile 14 (0.7) 468 (5.7) 40 (12) 449 (34) 45 (15) 476 (29) 95 (0.05)
New Zealand 14 (06) 528 (54) 39 (1.1) 495 (4.1) 47 (1.2) 460 (36) 95 (0.04)
Australia 13 (07) 576 (5.1) 37 (08) 536 (4.5) 50 (1.2) 489 (34) 94 (0.05)
[ HongKong 5AR T3 (07) 622 (58) 3 (1.0) 595 (4.9) 78 (14) 5 (44) 94 005 |
Sweden 00 T35 (4.0) (09 522 [33) B3 12) T8 25) T3 [005)
England 12 (0.8) 552 (8.5) 38 (1.1) 530 (6.6) 50 (1.2) 500 (5.0) 94 (0.04)
Norway (9) 12 (0.8) 558 (4.8) M (09) 524 (25) 54 (1.1) 479 (27) 92 (0.04)
Lithuania 12 (08) 563 (6.3) 43 (12) 531 (37) 44 (13) 500 (3.0) 96 (0.04)
[ ChineTag > 06 G5 (52 307 o3 (30 % (03 007 22 000 ]
France 11 (07) 524 (4.8) 43 (12) 496 (3.1) 45 (13) 459 (25) 95 (0.04)
Hungary 11 (08) 590 (7.0) (09) 538 (42) 57 (1.1) 491 (29) 92 (0.04)
[_Japan 10 (06) 658 (5.3) 34 (09 BIB(32] 56 (11] 569 (2F) 93 (0.04)
Finland 9 (06) 572 (43) 34 (1.0) 533 (3.3) 57 (12) 485 (23) 9.1 (0.05) C‘:; Ollcy
Korea, Rep. of 8 (0.5) 685 (5.9) 32 (09) £38 [3.8) 61 (0.9) 581 (2.8) 97

International Average 20 (0.1) 530 (0.5) 39 (0.1) 496 (0.7) 4 (0.2) 468 (0.6)



Very Confident Somewhat Confident Mot Confident
in Mathematics in Mathematics in Mathematics Average

Country

Percent of Average Percent of Average Percent of Average Scale Score

Students Achievement Students Achievement Students Achievement
lsrael 25 (1.1) 582 (5.4) 43 (0.9) 515 (4.4) 32 (12) 482 (4.1) 10.7 (0.07)
Egypt 23 (1.9 458 (4.8) 43 (0.8) 413 (5.6) 28 (1.0y 385 (5.8) 108 {0.05)
Norway (9) 21 (0.8) 580 (2.9) 39 (1.1) 513 (2.8) 40 (1.0) 456 (2.7) 10.3 (0.05)
Lebanan 21 (1.0) 479 (4.2) 45 {1.1) 429 (3.0) 3 (1.3) 405 (4.0) 105 (0.06)
Cyprus 20 (0.7) 563 (3.1) 37 (0.9) 513 (2.8) 43 (0.9) 460 (3.0 10,1 (0.04) Seconda ry 2
Jordan 20 (1.0) 475 (4.1) 47 (0.7) 420 (4.2) 32 (1.1) 392 (5.0) 10,6 (0.05)
United States 20 (08) 578 (5.0) 40 (0.7) 537 (45) 40 (1.0) 471 (4.2) 103 (0.05)
Iran, Islamic Rep. of 20 (07) 517 (59) 43 (1.0} 447 (46) 37 (10) 408 (3.8) 104 (0.04) Stu d ents
Bahrain 20 (0.7) 533 (3.6) 44 (0.8) 482 (25) 36 (0.9) 452 (2.8) 104 (0.04) . .
Saudi Arabia 19 (08) 444 (40) 49 (07) 395 (3.1) 32 (09) 366 (26) 105 (0.05) Confident in
United Arab Emirates 18 (0.5) 536 (2.9) 45 (0.4) 478 (2.2) 37 (0.4) 442 (2.3) 104 (0.02) o
taly 18 (0.7) 554 (39) 37 (1.0) 514 (29) 45 (12) 462 (29) 29 (0.06) Mathematics
Oman 17 (0.7) 486 (4.5) 50 (0.8) 411 (3.2) 33 (0.8) 380 (29) 105 (0.04)
Hungary 16 (0.6) 609 (4.1) 39 (0.8) 530 (3.5) 45 (1.0} 471 (3.1) 10,0 (0.05) Sca Ie
Sweden 16 (0.8) 575 (3.1) 43 (0.9) 516 (2.8) 41 (1.1) 461 (2.9) 10.1 (0.05)
Turkey 15 (0.7) 600 (5.6) 35 (0.9) 513 (5.2) 50 (1.0) 453 (4.0) 9.8 (0.05)
Georgia 15 (0.9) 537 (6.1) 44 (1.2) 473 (4.3) 41 (14) 422 (4.8) 10.2 (0.06)
Ireland 15 (0.7) 584 (3.6) 44 (1.1) 533 (3.1) 1 (13) 495 (2.2) 10.0 (0.05)
Finland 158 (0.7) 586 (3.3) 40 {0.7) 523 (2.9) 45 (1.0} 473 (24) 10,0 {0.04)
Morocco 15 (0.6) 440 (3.6) 47 (0.6) 390 (26) 39 (0.9) 368 (2.1) 10.2 {0.04)
England 14 (0.9) 585 (6.6) 45 (1.0) 528 (5.7) 38 (1.3) 480 (5.2) 101 (0.05)
Ausiralia 14 (0.6) 594 (5.1) 42 (0.8) 540 (4.3 44 (1.0} 474 (3.3) 9.9 (0.05)
France 13 (0.7 556 (3.8) 42 (09) 498 (3.00 45 (1.1} 445 (24) 9.8 (0.05)
Lithuania 13 (0.7) 604 (4.1) 42 (09) 535 (4.1) 45 (12) 484 (29) 9.9 (0.05)
Qatar 13 (0.9) 516 (7.5) 44 (1.1) 455 (4.5) 43 (12) 413 (3.9) 10.0 (0.06)
Kazakhstan 13 (07) 539 (4.5) 54 (1.2) 494 (37) 34 (13) 459 (3.6) 103 (0.05)

[ Singapore 12 (0.5) 579 (3.5) 40 (0.5) 63/ (36) 45 (0.9) 582 (5.0]

Kwalt 14 : ; . ] B LR
Russian Federation 12 U} 7] 609 (5.3) 44 (0.9) 563 (4.3) 45 (0.8) 508 (5.1) 9.9 (0.04)
Portugal 11 (0.7 580 (5.6) (1) 525 (3.3) 55 (1.2) 469 (34) 9.5 (0.05)
Romania 10 (0.7) 579 (5.9) 31 (1.0) 510 (5.6) 58 (1.2) 446 (4.2) 9.4 (0.05)
New Zealand 10 (0.6) 569 (4.6) 44 (0.9) 502 (3.8) 45 (0.7) 445 (3.6) 9.8 (0.04)
Chile 10 (06) 509 (5.1) 41 (1.1) 452 (32) 49 (1.3) 418 (29) 97 (0.04)
Chinese Taipel 706 (5.4 7) 50 (0.8 575 26 T

646 (7 3)

g4 (11}

dallosl

Korea, Rep. of 8 (0.5) 695 (4.8) 3 (0.8 644 (3.8) 54 (0.9} 567 (2.7) 9.5 (0.03)
South Africa (3) ! 468 (4. 2; 40 gD SJ 396 (2.6) 53 jIZI E[ 376 (2 11 9 g (0 ng

| Japan odd (4. i . 1 ok EE(]
h.-'lalaﬂ,'sm —amen i

T I 1 T A T T
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Strongly Value Somewhat Value De Not Value

Mathematics Mathematics Mathematics Average
Country
Percent of Average Percent of Average Percent of Average Scale Score
Students Achievement Students Achievement Students Achievement
South Africa (9) 68 (06) 399 (2.2) 27 (0.6) 377 (27) 5 (0.2) 357 (4.1) 10.9 (0.03)
Egypt 63 (1.2) 425 (5.3) 31 {0.9) 403 (55) B (0.5) 381 (9.3) 10.9 (0.06)
Jordan 62 (1.2) 433 (36) 31 (1.0) 411 (54) 7 (05) 384 (8.3) 10.8 {0.05)
Morocco 60 (0.9) 400 (2.7) 32 (0.7) 374 (24) 8 (04) 368 (3.8) 10.7 (0.04)
Israel 54 (1.2) 529 (4.9) 37 (1.0) 514 (4.6) g (0.5) 501 (6.5) 10.4 (0.05)
Oman 53 (09) 432 (30) 39 (08) 397 (35) B (04) 375 (5.8) 103 (0.04) Secondary 2
Iran, Islamic Rep. of 49 (1.2) 457 (4.4) 40 (1.0) 440 (39) 11 (0.6) 426 (6.2) 10.2 (0.05)
Turkey 48 (1.2) 520 (4.9) 40 (0.8) 480 (4.7) 12 (0.8) 454 (B.4) 10.1 {0.06) Students
Georgia 47 (1.3) 474 (4.8) 43 (1.2) 455 (4.8) 10 (0.8) 436 (9.3) 10.1 {0.06)
United Arab Emirates 47 (06) 492 (27) 41 (0.6) 468 (1.8) 12 (0.3) 431 (34) 10.1 {0.03) Value
Saudi Arabia 46 (1.1) 403 (3.3) 42 (0.8) 391 (27) 12 (0.6) 380 (4.5) 10.1 (0.05)
Lebanon 45 (1.3 447 (30 43 (1.0 422 (40 12 (0.8 409 (55 10.0 (0.06 .
Kuwait 41 51.2; 416 EE.B; 43 En.gg 401 EE.D::: 16 En.?i 384 Eaa; 97 En_nsi Mathematlcs
Bahrain 40 (0.9) 493 (26) 44 (0.6) 479 (24) 16 (0.8) 459 (3.2) 9.7 (0.04)
United States 40 (0.8) 532 (5.0) 48 (0.7) 516 (4.7) 12 (05) 484 (6.1) 9.8 (0.04) Sca |e
Qatar 38 (1.1) 456 (5.7) 44 (1.1) 449 (45) 18 (1.1) 409 (4.8) 9.6 (0.06)
Australia 38 (0.9) 539 (4.5) 48 (0.8) 514 (3.8) 14 (0.6) 479 (4.8) 9.7 (0.04)
England 38 (1.2) 528 (6.1) 51 (0.9) 515 (5.6) 10 (0.7) 500 (7.3) 9.8 (0.05)
New Zealand 37 (1.0) 494 (4.2) 50 {0.9) 481 (36) 14 (0.7) 461 (5.1) 9.5 (0.05)
Cyprus 37 (1.0) 523 (2.8) 46 (0.9) 499 (2.2) 17 (0.7) 467 (3.9) 9.6 (0.04)
Ireland 35 (1.0) 538 (3.5) 49 (0.9) 525 (2.6) 16 (0.7) 496 (4.3) 95 (0.04)
Chile 35 (1.0) 446 (35) 53 (1.0) 442 (3.1) 12 (0.6) 425 (5.2) 9.7 (0.04)
Romania 35 (1.3) 502 (5.6) 43 (1.0) 472 (48) 22 (1.3) 461 (4.9) 9.4 (0.07)
Norway (9) 35 (1.0) 524 (3.4) 51 {0.9) 503 (2.4) 15 (0.7) 467 (4.4) 9.6 (0.05)
Malaysia 3 (1.0) 486 (3.3) 56 (0.9) 453 (37) 10 (0.8) 421 (56) 96 (0.04)
Portugal 34 (1.1) 525 (4.8) 48 (1.3) 493 (3.1) 17 (1.0) 473 (4.0) 95 (0.05)
| Singapore 34 (08) 628 (4.8) 56 (0.8) 614 (4.1) 10 (0.4) 584 (6.3) 9.6 (o_g
Razaknsian 310 493 46)  Ba9 487 36 1508y 482 (51 o5
France 27 (0.9) 493 (3.8) 57 (1.0) 485 (2.7) 16 (0.7) 458 (3.8) 9.3 (0.04)
Russian Federation 26 (1.0) 560 (6.1) 53 (0.9) 543 (45) 21 (10) 526 (5.0) 9.2 (0.05)
Lithuania 2% (1.2) 533 (4.7) 56 (1.1) 520 (3.2) 19 (0.9) 508 (4.3) 9.2 (0.04)
Hungary 25 (0.9) 543 (5.5) 53 (0.9) 516 (3.4) 22 (0.8) 489 (3.8) 9.1 (0.04)
ftaly 25 (0.8) 511 (4.0) 54 (0.9) 498 (29) 21 (0.8) 482 (3.6) 9.1 (0.04)
Finland 24 (0.9) 535 (3.3) 54 (0.8) 513 (2.5) 22 (0.9) 473 (37) 9.0 (0.04)
__Sweden 24 (0.9} 515 (4.1) 58 (0.8) 505 (27) 18 (0.7) 487 (35 9.2 (0.04)
| Hong Kong SAR 18 (1.0) 605 (6.3) 54 (1.0) 586 (4.3) 28 (0.9) 547 (5.2) 8.7 (0.05)
Korea, Rep. of 14 (0.6) 668 (5.0) 56 (0.9) 620 (29) 30 (1.1) 554 (3.1) 8.5 (0.04)
Japan 14 (0.7) 629 (5.7) 59 (0.8) 598 (2.7) 27 (0.8) 568 (3.7) 86 (0.03)
rm—— 0% 5 (58 TIE o 0L 7300 22 (004
|__47(0.1) | 487 (0.6) |
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Attitudes of Students
from Grade 4 to Grade 8

Primary 4 Secondary 2
(HKSAR %) (HKSAR %)
Students Very Much Like 0 — 0
Learning Mathematics 35% 15%
Students V.ery Confident in 19% ‘ 10%
Mathematics
Students Strongly Value 0
N.A. 19/0

“*TIMSS 2019 Primary 4 students generally like learning
mathematics more than Secondary 2 students

“*They are also more confident in learning mathematics
than Secondary 2 students
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What Price Have Hong Kong Paid for
High Achievement?




6. Implication of TIMSS for Teaching
and Learning

6(a) What can teachers do to inculcate students’
positive attitudes?

Students might not have realized the importance of
mathematics in their everyday life and future career

Although students might do well already, they feel that
they have not met the expectations of
schools/teachers/parents

What can be done?
- Encouragement and positive feedback
- Let students know about the need of mathematics in

different jobs
@)lféy
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6(b) How to Use TIMSS Data for

School Improvement

School report

B P S g 4 A8 51 58 (TIMSS) 2019
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B2 H02#483 (Content Domains of Mathematics) :

# (Number)

L# (Algebra)

#4fr] (Geometry)
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School report

Trends in International Mathematics and Science Study (TIMSS) 2019
School Report: Overall Mathematics and Science Performance

School:
Class:

School Coordinator:

Part I: Overall Performance of the Students in the Sampled Class

Mathematics

2A to 2E Overall (2018-19 School Year)

S

(School ID: D

(Class ID: Overall)

Overall
Mathematics
Performance

Content Domains”

Cognitive Domains®

Number

Algebra

Geometry

Data and
Probability

Knowing

Applying

Reasoning

Performance
of all the
participating
schools in

I—Inng l{nng

370

384

596

563

380

375

Lh
oD
]

Performance
of the
sampled
students in

vour school

552

S46

57

*TIMSS assessment is organized around two dimensions, a content dimension and a cognitive dimension. The

content dimension specifies the subject matter or content domains to be assessed in mathematics. The

cognitive dimension specifies the thinking processes that students are likely to use as they engage with the

content. Each item 1s associated with one content domain and one cognitive domain.




Content Domains of Mathematics:

#  Number

»  Algebra

»  Geometry

»  Data and Probability

Cognitive Domains of Mathematics:

Knowing — refers to student’s knowledge base of mathematics facts, concepts, tools, and procedures

Y

Applying — focuses on the student’s ability to apply knowledge and conceptual understanding in a

Y

problem situation
Reasoning — goes beyond the solution of routine problems to encompass unfamiliar situations, complex

Y

contexts, and multi-steps problems

* “Trends in International Mathematics and Science (TIMSS) 2019” has a scale average of 500 and a
standard deviation of 100.
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School: [N (School ID: )

Class: 2A to 2E Overall (2018-19 School Year) (Class ID: Overall)

School Coordinator: _

Part II: Attitudinal Results of the Students in the Sampled Class and their Performance

Students Like Learning Mathematics Scale
Very Much Like Learning Somewhat Like Learning Do Not Like Learning
Mathematics Mathematics Mathematics
T Performance o Performance % Performance
Performance of all the
participating schools 13 622 39 595 48 554
in Hong Kong
Performance of the
sampled students in 15 605 39 558 46 529
your school
2 Faculty of Education

The University of Hong Kong




The University of Hong Kong

Students Confident in Mathematics Scale
Very Confident in Somewhat Confident in Not Confident in
Mathematics Mathematics Mathematics
% Performance To Performance Performance
Performance of all the
participating schools 9 646 37 600 34 554
in Hong Kong
Performance of the
sampled students in 10 618 45 575 45 522
your school
Students Value Mathematics Scale
Strongly Value Somewhat Value Do Not Value
Mathematics Mathematics Mathematics
% Performance Yo Performance % Performance
Performance of all the
participating schools 18 605 54 586 28 547
in Hong Kong
Performance of the
sampled students in 22 567 51 557 26 529
yvour school
5 Faculty of Education @ 121
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School: I

Class:

2A (2018-19

School Coordinator:

Part I: Overall Performance of the Students in the Sampled Class

School Yeari

(School ID: )
(Class ID: -}

Overall Content Domains’ Cognitive Domains®
Mathematics Data and 1 . 1
Performance Number | Algebra | Geometry Probability Knowing | Applying | Reasoning
Performance
of all the
participating 578 570 584 596 563 580 575 582
schools in
Hong Kong
Performance
of the
sampled 484 480 503 513 415 491 472 483
students in
your school

*TIMSS assessment is organized around two dimensions, a content dimension and a cognitive dimension. The
content dimension specifies the subject matter or content domains to be assessed in mathematics. The
cognitive dimension specifies the thinking processes that students are likely to use as they engage with the

content. Each item is associated with one content domain and one cognitive domain.

A% 8
oA
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The University of Hong Kong
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School: NG
2A (2018-19 School Year)

School Coordinator: _

Class:

(School ID: I

(Class ID: [

Part II: Attitudinal Results of the Students in the Sampled Class and their Performance

Students Like Learning Mathematics Scale
Very Much Like Learning Somewhat Like Learning Do Not Like Learning
Mathematics Mathematics Mathematics
o Performance T Performance T Performance
Performance of all the
participating schools 13 622 39 595 48 554
in Hong Kong
Performance of the
sampled students in N/A N/A 53 502 47 464
your school
2 Faculty of Education

A% 8
EL ol ]

The University of Hong Kong
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Students Confident in Mathematics Scale
Very Confident in Somewhat Confident in Not Confident in
Mathematics Mathematics Mathematics
% Performance % Performance % Performance
Performance of all the
participating schools 9 646 37 600 54 554
in Hong Kong
Performance of the
sampled students in N/A N/A 29 489 71 487
yvour school
Students Value Mathematics Scale
Strongly Value Somewhat Value Do Not Value
Mathematics Mathematics Mathematics
Yo Performance %o Performance % Performance
Performance of all the
participating schools 18 605 54 586 28 547
in Hong Kong
Performance of the
sampled students in 13 465 53 483 33 494
vour school
5 Faculty of Education @ 21
olicy

A%
oA
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6(c) Use of the Item Scores for
Professional Development of Teachers

Grade 8 Example:

Do you think the following item is difficult for Hong Kong students?
M02_06

Janet described the graph of a function:

o The graph is a straight line.

« The graph intercepts the y-axis at 3.
Which could be the function of Janet’s graph?

B y=x'+3
y=3x+1
© y=3x-1

@ y=x+3




Algebra/Applying (M02 06)

NOT

50.3

2.0 0.0 61.6

CHINESE
TAIPEI . . : 55.8

3.7 20.1 7.2 66.3 1.9 0.8 66.0 66.5
4.7 19.1 11.4 63.0 1.3 0.6 63.8 62.4
11.4 18.1 9.6 58.5 1.6 0.7 64.2 53.4
10.2 23.6 15.1 42.2 7.3 1.6 44 .4 40.0

“* HK < Chinese Taipei, Japan, Korea, Singapore and Int’l Avg.

== ' oL
gy Povobducation &) 1EA CRolity
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Discussion on Iltem M02 06

Why did Hong Kong students do relatively
poorer in this item?

What weaknesses and misconceptions are
reflected in the performance?

What teaching-learning strategies would you
suggest other teachers to adopt in order to
avoid these weaknesses and misconceptions?

Faculty of Education
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MEOD2_02 (ME72025): Number / Applying Type: MC Key: B
Label: Arrow to show 5/12 on number line

DIFF A B
COUNTRY N % % %
Chile 582 22.1 11.5 221
Chinese Taipei 694 704 10.0 70.4
England 473 515 9.8 51.5
Finland 690 52.0 10.8 52.0
France 549 386 13.5 386
Georgia 486 308 19.4 30.8
Hong Kong SAR 454 68.3 84 68.3
Hungary 653 497 9.7 497
Israel 532 60.0 11.0 60.0
Italy 510 348 1.1 34.8
Korea, Rep. of 545 69.8 76 69.8
Lithuania 546 387 7.4 387
Malaysia 997 36.1 74 36.1
Morway (9) 644 57.4 83 57.4
Portugal 478 40.6 5.8 40.6
Qatar 553 292 17.1 292
Russian Federation 555 529 10.2 529
Singapore 701 822 49 822
Sweden 565 61.6 10.8 61.6
Turkey 576 455 12.8 455
United Arab Emirates 3208 401 13.8 401
United States 1243 582 9.1 58.2
International Avg (n=22) 16234 496 10.5 496
Ontario, Canada 533 64.2 6.5 642
Quebec, Canada 448 64.3 94 64.3
Moscow City, Russian Fed. 544 661 6.6 66.1
Abu Dhabi, UAE 1187 35.1 16.2 351
Dubai, UAE 822 536 1.4 53.6

DIFF = Percent correct; V1 = Percent scoring 1 pt or better; V2 = Percent scoring 2 pts
Percent right for boys and girls corresponds to percent obtaining full credit.
Because of missing gender information, some totals may appear inconsistent.

Ya

234
10.0
18.7
17.5
247
13.2
12.8
18.1
13.2
21.8
13.1
16.8
205
15.9
239
212
15.1

5.2
14.1
17.8
16.6
14.5
16.8
14.0
14.3
121
16.9
14.8

D

Ya

396

9.4
18.4
17.6
213
31.0

9.6
213
15.0
28.8

8.6
346
34.8
13.3
23.5
30.3
19.5

6.7
11.6
19.6
279
17.5
21.0
12.7

89
11.9
309
19.3

OMITTED

Ya

3.1
0.2
1.6
1.9
2.0
5.3
0.7
1.1
0.7
29
0.6
2.4
1.3
3.5
21
1.8
22
1.0
1.9
4.2
1.6
0.7
1.9
24
3.1
3.3
09
0.8

NOT

REACHED

Ya

0.3
0.0
0.0
0.1
0.0
0.4
0.3
0.0
0.1
0.6
0.2
0.0
0.0
1.6
0.0
0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.1
0.1
0.0
0.0
0.0

1.GIRL
% RIGHT

217
720
47 .4
50.3
353
272
68.0
454
57.8
36.0
66.5
351
346
55.0
38.8
269
46.0
847
58.5
433
36.4
539
47.3
60.5
61.3
60.5
301
496

2.BOY
% RIGHT

224
68.8
56.1
537
416
34.0
68.6
546
62.6
334
73.0
416
376
60.4
42.8
31.4
59.0
79.5
64 .4
481
43.5
61.6
51.8
68.3
67.4
71.3
396
58.0



6(d) How TIMSS Informs Teaching and Learning
Two-digit Diagnostic Codes

In the scoring of open-ended items of the TIMSS test, a
two-digit scoring code is used, the first digit records the
marks given to that item (partial correct answers are
reflected by the marks awarded), while the second digit
categories how the student arrives at the right or wrong
answer

The second digit will inform us of the typical way the
item is solved in a country or a school, and more
importantly typical misconceptions concerning that item

These are extremely useful information for teachers

@)Iféy
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Two-digit Diagnostic Codes

Example: M0O1_14 (Data and Chance / Reasoning)

MO01_14
Books Sold
v 950
S 940
o
% 930
qJ -
g 920
E 90— 1 —
> [1
Z 900 . . ' '

Jan Feb Mar Apr May " Jun
Months

A salesman looked at the graph showing his sales of books for the first 6 months
of 2004, and said, “In March, I sold four times as many books as I sold in
February.”

Explain whether you agree or disagree with the salesman, and give a reason.




ID: M042164 Mathematics Grade 8 Block_Seq: M01_14

Note: | Code 10 takes precedence over other correct explanation (code 11 and code 12)
Code 11 takes precedence over code 12.
Code | Response Item: M042164

Correct Response

10 | Disagree, with reference to false origin or scale not starting from zero
Examples:
I disagree because the graph section of the number of books does not start at zero.
I disagree with the salesman. He should look at the graph carefully. The graph is
plotted using 900 as the base and not 0.

11 | Disagree with explanation based on multiplication or division
Examples:
I disagree because I do not think that 940 is 4 times as many. I think if it is 4 times as
many it would be 3640.
Disagree. As the graph shows that he sold 910 books in February and 940 books in March.
940 is not 4 times of 910.
I disagree because if you divide March's total by 4 (940Z + 4), you get 235, which is not
February's total. February's total was 910

12 | Disagree, with explanation that the increase cannot be 4 times as many books.
Example:
I disagree because he only sold 30 more books in March. From 910 books he went to 940.
correct Response

70 | Agree or disagree, with explanation based on only relative heights of the bars shown
Examples:
I agree because the graph shows that in March the bar went up four times.
I disagree as if you look at the bar you will see between February and March there are only three bars, so he
would have to say, "In March I sold three times as many books as I did in February.”

79 | Other incorrect (including crossed out, erased, stray marks, illegible, or off task)
Examples:
I agree because in February he sold 30 less book then March.
I disagree with the salesman because in February he sold 910 books. That would mean he would have sold
1820 books but he only sold 940 books in March.

| Nonresponse
99 | Blank

1112(122)

—
—



Two-digit Diagnostic Codes
“*Example: M01_14 (Data and Chance / Reasoning)

OMITTE NOT
. . = .

CHINESE
TAIPEI

JAPAN
KOREA




Two-digit Diagnostic Codes
Example: M01_02 (Number / Knowing)

MO01_02
Write this as a decimal number.

301
8450+ —+—
100 10

Answer:

Faculty of Education

The University of Hong Kong
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Two-digit Diagnostic Codes
Example: M01_02 (Number / Knowing)

ID: M042031

Mathematics Grade 8

Block_Seq: M01_02

Code

Response

Item: M042081

Correct Response

10 | 58.13

Incorrect Response

70

551>
100

71

58.31

72

85.31

79

Other incorrect (including crossed out, erased, stray marks, illegible, or off task)

N

onresponse

99

Blank




Two-digit Diagnostic Codes

“*Example: M01_02 (Number / Knowing)

OMITTE| NOT
. - N
- 5 : 0.0 0.0 19.6 68.9 3.1 0.0 70.0 67.9

52.2 55.8

5.6 0.0

0.0 37.9 54.0

CHINESE 0.5
TAIPEI | ' '

48.4 0.9 0.0 0.0 40.8 48.4 9.8 0.1 49.2 47.5
61.3 0.7 0.0 0.1 34.1 61.3 3.6 0.2 60.2 62.3
85.7 2.6 0.0 0.0 10.5 85.7 1.1 0.1 87.6 84.0

354 2.2 0.5 0.2 48.6 35.4 13.0 0.2 36.8 34.0



Secondary 2 - MP06 04

ID: MP62002 Mathematics Grade 8

Content Domain |Tnpic Area
Number | Integers

Write each of the digits 1, 2, 3, and 4 in a box below to make the
smallest product. Each digit may only be used once.

X

Faculty of Education

The University of Hong Kong
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Secondary 2 - MP06 04

Block_Seq: MP06_04

Topic Cognitive Domain Cognitive Area Key Max Pts
2 Reasoning Evaluate X 1
Code | Response Item: M062002

Correct Response
10 | 13x24 OR 24 x13

Incorrect Response
70 | 14x23 OR 23 x 14

71 | 32 x4l OR 41:x 32

OR

31 x42 OR 42x 31

(trying “as large as possible”)

79 | Other incorrect (including crossed out, erased, stray marks, illegible, or off task)

Nonresponse
99 | Blank

Faculty of Education

The University of Hong Kong
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7. Conclusion

TIMSS is NOT a competition, it’s a research study

As a large, quantitative cross-national comparative
study, it has its limitations

The TIMSS research team has tried its best to
overcome the limitations in ensuring the accuracy of
the data

The goal of TIMSS is to provide the best data to help
improve mathematics and science teaching and
learning

But in education, we do not only need data, we also

need wisdom!
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Coming Soon: TIMSS Workshops for

Teachers in December 2021

International reports of TIMSS 2019 may be downloaded at:
= https://timss.bc.edu
= http://timssandpirls.bc.edu

Enquiries concerning TIMSS 2019:
— Professor Frederick Leung — 2859-2355 / frederickleung@hku.hk

HKIEA Centre Website:
-2 www.fe.hku.hk/hkiea
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Thank you very much for your attention!

My e-mail address:
frederickleung@hku.hk
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