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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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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
MNetherlands *
New Zealand
MNorth Macedonia
Northern Ireland
Norway *
Oman

Pakistan
Philippines
Poland

Countries/Regions Participating in TIMSS 2019

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“;'[*?'9”; 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 4)
Number (50%) Whole number (25%)

Expressions, simple equations, and
relationships (15%)

Fractions and decimals (10%)

Measurement and Geometry (30%) Measurement (15%)
Geometry (15%)
Data (20%) Reading, interpreting, and

representing data (15%)

Using data to solve problems (5%)
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Cognitive Domain

Cognitive domain (Grade 4)

i Recall, recognize, classify/order, compute,
Knowing (40%) ,
retrieve, measure

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

Reasoning (20%)  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).
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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

(Primary 4)

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

1 Chinese Taipei 599 1.9 603 2.6 n.s.

2 Hong Kong SAR 602 3.3 607 7.9 n.s.

3 Korea 600 2.2 595 2.5 n.s.

4 Singapore 625 3.9 631 5.6 n.s.

International Avg. 528 0.6 529 1.0 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 (33) A — . —

Korea, Rep. of 600 (2.2) A — - —
Chinese Taipei 599 (1.9) A —— - —
Japan 593 (1.8) A — - —

2 Russian Federation 567 (3.3) A — - —

T Northern Ireland 566 (27) A — - —

2 England 556 (30) A — - EE——
Ireland 548 (2.5) A — - —

2 atvia 546 [26) A — - —

f NOI’W&y (5) 543 (22) A S - E—

2 |ithuania 542 (28) A — - —
Austria 539 (20) A — - —

= Netherlands 538 (2.2) A — - —

21 United States 535 (25) A — - —
e e A ——
7 the comerpeint of the TIMSS seale 95% Confidence '%o Average (:258)
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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 TIMSS
CONFIDENTIAL - DO NOT CITE OR CIRCULATE
Country Average Mathematics Achievement Distribution
Scale Score

2 Singapore 616 (4.0) A — - ——
Chinese Taipei 612 (2.7) A —— - —
Korea, Rep. of 607 (2.8) A —— - E—
Japan 594 (27) A —— - —

| T Hong Kong SAR 578 (4.1) A —— - —

2 Russian Federation 543 (45) A — -— —
Ireland 524 (2.6) A —— - —
Lithuania 520 (29) A e ——— ——

3 Israel 519 (4.3) A —— - ——
Australia 517 [38) A E— - ——
Hungary 517 (2.9) A —— - —

T United States 515 [48) A _— - ——
England 515 (5.3) A —— — —
Finland 509 (26) A e ————

t Norway (9) 503 (24) — - ———

ey v o FE————
< Average significantly lower than - ! -
the centerpoint of the TIMSS scale 95% Confidence Interval for Average (£25E)
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International Benchmarks - Grade 4

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

O Low International Benchmark

Students have some basic mathematical knowledge.

They can add, subtract, multiply, and divide one- and two-digit
whole numbers.

They can solve simple word problems.

They have some knowledge of simple fractions and common
geometric shapes.

Students can read and complete simple bar graphs and tables.

% It can be considered a level of minimum proficiency internationally. Many
countries had >90% of their students reaching the Low Benchmark.
G
olicy ,,
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The table shows the weights of 4 bears. T Hong Kong SAR 98% 98 (0.6) A
Korea, Rep. of 96 (0.9) A
Japan 95 (0.9) A
. 3 Singapore 94 (1.0) A
Type of Bear | Weight (kg) T B(13) a
Z Latvia 93 (13) A
Sun 150 T Northern Ireland 92 (1.3) A
Ireland 80 (1.3) A
t Belgium (Flemish) 89 (1.2) A
Panda 200 Poland 88 (16) 4
2 Russian Federation 88 (1.5) A
Black 250 Chinese Taipei 88 (17) A
Czech Republic 87 (1.5) A
Australia 87 (15) &
Brown 500 Austria 86 (1.4) A
Finland 86 (2.0 A
Use the data to complete the graph. t Norway (5) 86 (1.7) A
2 England 84 (1.8) A
" - Z Portugal 84 (1.5) A
= Netherlands 84 (1.9)
’ Cyprus 84 (17) a
ge—— Sweden 83 (1.8)
Spain 82 (19)
Weight of Bears Hungary 82 (2.3)
600 2t United States 82 (1.3)
Germany 82 (1.9)
T Denmark 82 (1.7)
. 500 2 Turkey (5) 81 (2.3)
o Azerbaijan 81 (1.
< 400 I
T Malta 80 (1.7)
[aa) 2 Slovak Republic 80 (1.9)
- 300 Croatia 80 (2.1)
o italy 79 (2.1)
S0 200 2 New Zealand 79 (18)
Q 12 Canada 77 {1.5) v
= 2 Serbia 75 (33)
100 Bulgana 74 (26) ©
France 71 (2.1} W
0 United Arab Emirates 69 (0.7) W
Sun Panda Black Brown Iran, Islamic Rep. of 69 (1.9) W
Bahrain 64 (25) v

Type of Bear Qatar 63 (2.6)




Intermediate International Benchmark

There are four levels of benchmarks

O Low International Benchmark
...Students can read and complete simple bar graphs and tables.

. Intermediate International Benchmark

Students can apply basic mathematical knowledge in simple
situations.

They can compute with 3- and 4-digit whole numbers in a variety
of situations.

They have some understanding of decimals and fractions.
Students can identify and draw shapes with simple properties.
They can read, label, and interpret information in graphs and
tables.

Faculty of EdUcation

The University of Hong Kong
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Japan 95 (0.9) A
3 Singapore 92 (0.9) A
Chinese Taipei 92 (1.3) A
Korea, Rep. of 91 (1.3) A
The graph shows the water level in a dam for 10 weeks. - England N5 4
= Netherlands o 91 (1.4) A
. T Hong Kong SAR 91 Yo 91 (1.5) A
Water Level in the Dam T Norway (5) 88 (17) 4
18 T Northern Ireland 87 (1.8) A
2 Russian Federation 87 (1.5) A
—_ 16 ' Sweden 86 (1.9) A
E 14 Finland 86 (16) a
— 12 \ : . t Belgium (Flemish) 86 (1.6) A
o . Z Lithuania 84 (17) 4
2 10 & t Denmark 84 (1.7) A
- Australia 84 (16) a
- 2 Portugal 82 (16) 4
E 6 - g 2 Latvia 81 (20) 4
a . Ireland 80 (1.6) A
Azerbaijan 79 20) A
Fa 2t United States 79 (1.4) A
0 Spain 78 (2.9) A
1 2 3 4 S B 7 8 9 10 2 New Zealand 77 (1.7) A
Hungary 76 (1.9) A
Week 12 Canada 76 (13) &
Cyprus 73 (1.7) A
Malta 74 (20) A
Czech Republic ?’3 (2.2) A
o Germany 1 (2.0)
What was the water level for week 87 Austria m (2.4)
Z Slovak Republic 0 (2.2)
ftaly ﬁB (2.5)
Answer. m ? Turkey (5) 69 (2.4)
France 68 (2.6)
Albania 68 (2.2)
2 Serbia 66 (2.7)
Poland 65 (2.2)

2 Kazakhstan 64 (2.2)

P e —_—



High International Benchmarks

O Low International Benchmark
. Intermediate International Benchmark

O High International Benchmark

Students apply conceptual understanding to solve problems.
They can apply conceptual understanding of whole numbers to
solve two-step word problems. They show understanding of the
number line, multiples, factors, and rounding numbers, and
operations with fractions and decimals. Students can solve
simple measurement problems. They demonstrate
understanding of geometric properties of shapes and angles.
Students can interpret and use data in tables and a variety of
graphs to solve problems.

=S Faculty of Education
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Skylar recorded the number of cars that traveled along her street Japan 88 (16) =
each morning. Korea, Rep. of 800/ 87 (1.6) A
Hong Kong SAR ° 80 (2.3) A
Singapore 77 (19) A
Chinese Taipei 67 (2.2 A
Day Number of Cars Norway [5) = = EEJg a
Monday 8 Engl._and : 92 (2.16) A
Belgium (Flemish) 21 (2.5) A
Tuesday o Netherlands 49 (2.2) A
Latvia 48 (2.3) A
Wednesday 7 MNorthern Ireland 47 (2.4) A
Cyprus 47 (2.6) A
Thursday 10 Australia 47 (20) A
_ Ireland 47 (2.2) A
Friday 12 Sweden 45 (24) 4
Canada 43 (1.7) A
Russian Federation 4 (27 A
She started making a graph of her data. Lithuania 40 (2.3) A
. . Denmark 40 (2.6) A
Wha;:umbers should Skylar use to label the horizontal lines on her United Statos 20 (1.8) s
graph: Finland 39 (21) &
Put the numbers in the boxes on Skylar's graph. Portugal 38 (2.0) A

Czech Republic 38 (2.3)

Austria 38 (2.4)

Malta 36 (1.9)

Number of Cars Germany 35 (2.5)

Hungary 34 (2.6)

Slovak Republic 33 (2.5)

United Arab Emirates 33 (1.0)

MNew Zealand 32 (1.8)

Poland 31 (2.1)

Italy 30 (2.6)

I Albania 30 (2.7}

0 North Macedonia 29 (3.2)

Monday Tuesday Wednesday Thursday Friday _Turkey (9) 28 (2.0) v




Advanced International Benchmarks

O Low International Benchmark
. Intermediate International Benchmark

O High International Benchmark

. Advanced International Benchmark

Students can apply their understanding and knowledge in a
variety of relatively complex situations and explain their
reasoning. Students can solve a variety of multistep word
problems involving whole numbers and show an
understanding of fractions and decimals. They can apply
knowledge of two- and three-dimensional shapes in a
variety of situations. Students can interpret and represent
data to solve multistep problems.

Faculty of Education

The University of Hong Kong
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Example of an Advanced Benchmark Item — Primary 4

Content Domain: Number

Country Fzﬁrgf:c:it Cognitive Domain: Reasoning
Description: Devises two ways of grouping objects that satisfy two conditions (2 of 2 points)
3 Singapore 55 (24) A
T Morthern Ireland 42 (27) A
Korea, Rep. of 39 (2.5) Y A teacher wants to put 30 students In groups so that
Chinese Taipei 38 (24) A s each group has the same number of students, and
|__ T Hong Kong SAR 35 (2.9) A = each group has an odd number of students.
- :
2 I;gll:nd 350& gi Eg;; : Show two different ways the teacher could make the groups.
Poland 32 (21) A
2 Russian Federation 3 (1.9) A Way 1
Czech Republic 28 (21) A
t Denmark 29 (2.5) Mumber of groups:| 6
Cyprus 27 (2.3)
t Norway (3) 27 (2.3) Mumber of students in each group:| 5
21 United States 27 (14)
t Belgium (Flemish) 26 (2.1)
Ireland 26 (2.5) Way 2
2 Slovak Republic 26 (2.3)
2 Portugal 26 (24) Mumber of groups:| 10
= Netherlands 25 (22) , )
Germany 25 (21) Number of students in each group:| 3
Sweden 25 (1.5)
Japan 25 (2.0)
Australia 25 (2.0)
| 2403 | The answer shown illustrates the type of response that would receive full credit (2 points).

s Faculty of Education
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Mathematics ~ Grade 4

Exhibit 1.8: Percentages of Students Reaching International Benchmarks of Mathematics Achievement TIMSS
- Advanced 2 a
Percentages of Students Reaching S High Suchion e e High Intarmeclints o
Country S e e - e cmiedinie Benchmark Benchmark Benchmark Benchmark
= (625) (550) (475) {400)
3 Singapore - o - 54 (2_2) 84 (1.5) a6 (0.7) a9 (0.3)
+ Hong Kong SAR o - 38 (1.9) 78 (1.6) 96 (0.7) 100 (0.2)
Korea, Rep. of - e} - 37 (1.4) 77 (1.2) 95 (0.5) 99 (D.2)
Chinese Taipei - e - 37 (1.3) 78 (1.1) a6 (0.5) 100 (0.2)
Japan - o - 33 (1.3) 74 {(0.9) a5 (0.4) a9 (0.2)
+ Morthern Ireland - o - e 26 (1.4) 60 (1.4) B85 (1.1) a6 (0.6)
Z England - e - @ 21 (1.4) 53 (1.5) 83 (1.2) a6 (0.5)
2 Russian Federation - £ e 20 (1.6) 61 (1.9) 91 (1.00 a9 (0.3)
Ireland - e - @ 18 (1.0) 52 (1.4) 84 (1.0) a7 (0.5)
Z Turkey (5) - o - @ 15 (1.3) 43 (1.8) TO (1.7} 88 (1.3)
Z+ United States - o - @ 14 (0_8) 46 (1.3) T (1.1} a3 (0.6)
Z Lithuania - e) - @ 13 (1.1) 48 (1.8) 81 (1.1) a6 (0.6)
+ Morway {(5) - o] - o] 13 (0.9) 48 (1.3) 82 (1.2) a7 (0.6)
Cyprus - o - o 12 (0.9) 42 (1.8) 7T (1.3) a5 (0.6)
Z Latvia - o - o 11 (D.9) 50 (1.7} 85 (1.2) a8 (0.6)
Finland - o - @ 11 (0_8) 42 (1.3) 78 (1.2) a5 (0.6)
Czech Republic - o - @ 10 (1.0} 42 (1.5) 78 (1.3) 96 (0.6)
Australia - o - o 10 (0.9) 36 (1.2) 70 (1.3) a0 (1.0)
Austria - o - @ 9 (D.7) 45 (1.4) 84 (1.1) 98 (0.4)
Hungary - o - 9 (0.8) 39 (1.4) 74 (1.3) a3 (0.8)
Z Portugal - o] - 9 (0.7) 39 (1.6) T4 (1.2) a5 (0.7)
+ Denmark - o] - 2 8 (0.9) 37 (1.3) 75 (1.0) a5 (0.5)
+ Belgium (Flemish) - - o 8 (0.5) 40 (1.2) 80 (1.2) a7 (0.4)
Bulgaria - o - o] 8 (0.6) 37 (1.7} 71 (1.9) ad (1.5)
Poland - o - @ 8 (D.8) 36 (1.4) 73 (1.4) 93 (0.6)
Azerbaijan - o) - o 8 (0.6) 36 (1.3) T2 (1.5) a2 (0.8)
Sweden - o £ o) 8 (0.8) 36 (1.7) 74 (1.4) a4 (0.7)
= Metherlands - < - < 7 (0.9) 44 (1.7 84 (1.1) a8 (0.4)
Z Serbia - o - @ 7 (0.7} 32 (1.4) 68 (1.5) 89 (1.1)
United Arab Emirates - o - o 7 (0.3) 26 (0.6) 53 (0.8) 7B (D.7)
12 Canada - o - o] 6 (0.6) 32 (1.0) 69 (0.9) a2 (0.6)
Z MNew Zealand - o] ) e 6 (0.5) 25 (1.2) 56 (1.3) 853 (0.9)
Germany - o - @ & (0.6) 36 (1.5) 75 (1.2) 96 (0.6)
Albania - o - - 5 (0.6) 26 (1.4) 62 (1.8) 86 (1.3)
Z Slovak Republic - o - - 5 (D.7) 31 (1.7} 1 (1.7} a1 (1.2)
Malta - o - = 5 (0.5) 32 (0.9) &9 (0.8) a1 (0.6)
Morth Macedonia - e) - s 5 (0.8) 21 (1.8) 52 (2.4) 78 (1.7)
2 Kazrakhstan - o - < 5 (0.6) 29 (1.5) 71 (1.4) a5 (0.6)
Bahrain - o - ol 4 (0.4) 21 (1.0} 54 (1.2) 81 (1.0)
Italy - < - 4 (0.5) 30 (1.5) T3 (1.3) a5 (0.5)
Croatia - o = 4 (0.6) 28 (1.3) 70 (1.5) a5 (0.7)
Spain - o] - s 4 (0.4) 27 (0.9) 65 (1.3) 91 (1.0)
France - o - ' 3 (D.5) 21 {1.2) 57 (1.6) 85 (1.2)
Cman - o - o 3 (0.8) 12 {1.3) 33 (1.5) 52 (1.3)
1 Georgia - o - @ 3 (0.4) 20 (1.4) 56 (2.0) 84 (1.4)
Armenia ™ o - o] 3 (0.5) 23 (1.4) 64 (1.5) a2 (0.7)
Catar - < - < 2 (0.4) 14 (1.2) 40 (1.5) 7O (1.4)
Iran, Islamic Rep. of - o - @ 2 (D.3) 13 (1.0) 39 (1.6) 68 (1.5)
Montenegro - o - @ 1 (D._2) 11 (0.7} 43 (0.9) 76 (0.9)
Morocco - O - e 1 (0.8) 6 (1.1) 18 (1.4) 43 (1.7)
South Africa (5) - o s o) 1 (D.2) 5 (0.5) 16 (1.1} 37 (1.5)
2 Saudi Arabia - o - o 1 (0.2) & (0.6) 23 (1.2) 51 (1.4)
Kuwait - - T 1 (D_2) & (0.9) 21 (1.5) 47 (1.8)
2 Kosowo - o - < 1 (0_2) & (0.8) 37 (1.5) 73 (1.4)
Chile [ - = 1 (0.1) 7 (0.6) 33 (1.4) TO (1.5)
Bosnia and Herzegowvina - o - O 1 (0_2) a (0.7) 40 (1.5) 76 (1.1)
Zw pPakistan - - oy 0 (D.1) 1 (0.3) 8 (1.5) 27 (4.7)
2y Philippines - = o (0.1) 1 (0.2} 5 (0.8) 19 (1.8)
. =) = o 7 | 34 | 71|
Benchmarking Participants [ B =0 = by
Moscow City, Russian Fed. - o) - 31 (1.5) 7T (1.4) a6 (0.5) 100 (0.2)
Z Dubai, UAE - o - @ 16 (0.9) 50 (0.9) 80 (0.8) a5 (0.5)
Quebec, Canada - o - 8 (0.8) 41 (1.4) 80 (1.3) a7 (0.5)
Z Ontario, Canada - o - @ 7 (1.0) 32 (1.8) &8 (1.5) a2 (0.9)
Madrid, Spain - o] - @ 5 (D.5) 33 (1.2) 74 (1.5) a6 (0.6)
Abu Dhabi, UAE - o - = 3 (D_2) 15 (0.6) 37 (1.0) 64 (1.1)




International Benchmarks (P4 maths)

(first 16 countries)

@ Advanced

) Advanced High Intermediate Low
Country Fercle |:tages. of Students Reaching o Intermediate Benchmark  Benchmark  Benchmark  Benchmark
nternational Benchmarks (625) (550) (475) (400)
¥ Singapore o 80 94 (2.2) 84 (1.5) 96 (0.7) 99 (0.3)
t Hong Kong SAR o o0  38(19 78 (16) 9 (0.7) | 100(0.2) | |
Korea, Rep. of ] 0 a7 (14) 17 (12) g0 (0.9) 1
Chinese Taipei . o0  37(13) 78 (1.1) 96 (0.5) 100 (0.2)
Japan * 0 33 (1.3) 74 (09) 95 (04) 99 (0.2)
t Northern Ireland ° o o 26 (14) 60 (14) 85 (1.1) 96 (0.6)
2 England . 0 0 21 (14) 53 (1.5) 83 (12) 96 (0.5)
2 Russian Federation ° o - 20 (1.6) 61 (1.9) 91 (1.0) 99 (0.3)
Ireland . 0 o 15 (1.0) 52 (14) 84 (1.0) 97 (0.5)
2 Turkey (5) . o ° 15 (13) 43 (18) 70 (1.7) 88 (1.3)
2t United States * 0 ) 14 (08) 46 (13) 77 (1.1) 93 (0.6)
2 Lithuania * o o 13 (1.1) 48 (16) 81 (1.1) 9 (0.6)
t Norway (5) ® 0 o 13 (0.9) 48 (13) 82 (12) 97 (0.6)
Cyprus ° o o 12 (0.9) 42 (16) 77 (1.3) 95 (0.6)
2 Latvia * 0 0 11 (09) 50 (1.7) 85 (1.2) 98 (0.6)
Finland [ ] O O 11 (0.8) 42 (1.3) 78 (1.2) 95 (0.6

International Median — 8 —0
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3 (a) TIMSS 2019 Findings:
Student Attitudes

= Faculty of Education
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Attitudinal Aspects towards Learning
Mathematics

** Like learning math 1) 1 enjoy learning mathematics - - - - - - - - - - - - )
e 2) 1 wish | did not have to study mathematics * - - -
KX 3) Mathematics is boring - - - - - - - - - - - - - - - -.

*

4) | learn many interesting things in mathematics -
5) | like mathematics ------==-=========-=~.
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 - - -

s Faculty of Education

The University of Hong Kong
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Attitudinal Aspects towards Learning
Mathematics

N/
0’0

*»» Confidence in math

N/
0’0

Faculty of Education

The University of Hong Kong

e B KB HETF R

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

2) Mathematics is more difficult for me than for
many of my classmates ® - ---- - - - - - - -.

3) Mathematics is not one of my strengths R
4) | learn things quickly in mathematics --------
2) Mathematics makes me nervous AR

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

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

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

9) Mathematics makes me confused S -

@)112(122) .
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Attitudinal Aspects towards Learning
Mathematics

4

4

L)

&

0

*

*Value (Grade 8 only)

Faculty of Education

The University of Hong Kong
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1) | think learning mathematics will help me in
mydailylife - -------------cccmooo---

2) | need mathematics to learn other school
subjects - - ----------““--““-“--------

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-----------------“---------

9) | would like a job that involves using
mathematicg ~--==cccccccccccccanaaa -

6) It is important to learn about mathematics
to getahead intheworld - - --------------

7) Learning mathematics will give me more job
opportunities whenlam an adult - -------- -

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

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

(% 1IEA %lzcy .




I learn many interesting things in mathematics

Postitve Statements

Mathematics is one of my favorite subjects

Negative Statements

I like any schoolwork that involves numbers

I enjoy learning mathematics

I like mathematics

I like to solve mathematics problems

I look forward to mathematics lessons

I wish I did not have to study mathematics 13.4

Mathematics is boring
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Positive Statements

I usually do well in mathematics

I learn things quickly in mathematics

I am good at working out difficult mathematics problems

My teacher tells me I am good at mathematics

Mathematics is harder for me than for many of my classmates

Negative Statements

I am just not good at mathematics

Mathematics makes me nervous

Mathematics is harder for me than any other subject

Mathematics makes me confused

Students Confident in Mathematics Scale

26.1
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Attitudinal Results (P4 maths)  +¢f

»

Students Very Students
Much Like Somewhat Like

Students Do Not
Like Learning

Learning Learning Mathematics

Mathematics Mathematics
HKSAR % 30% 38 % 32%

Primary 4

45 % 35% 20%

Students Very Ssot::l(:‘evl:: ¢ Students Not

Confident in . Confident in
i Mathematics Confident in Mathematics
Primary 4 Mathematics

HKSAR % 18% 43 % 39 %

32 % 44 % 23 %

CRtitw .

LR =
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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?

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

than

20%

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

Meither More Affluent Nor More Disadvantaged: All other possible response combinations



School Composition by Socioeconomic
Background of the Student Body
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**School Composition by Socioeconomic
Background of Students (Grade 4)

Neither More
Affluent
Nor More More
More Affluent i Disadvantaged
% % %
Chinese Taipei 25 71 4
Hong Kong SAR 34 25 41
Japan 48 45 8
Korea, Rep. of 26 57 17
Singapore 53 37 10
International Average 41 34 25

s Faculty of Education

The University of Hong Kong
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Home Resources for Learning

Many Some

. Resources Resources Resources
Primary 4

HKSAR %

Faculty of Education

The University of Hong Kong
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Class Size

Class Size and Achievement (Grade 4)

% of students (s.e.)
1-19 students 5(2.3)
20-32 students 79 (4.0)
33 or more students 16 (3.5)

s Faculty of Education

The University of Hong Kong

s B O KB BFE B KR




Total Instructional

Country M e W Howurs per Year for Mathematics Instruction

Portugal BAT (14.B) 250 [5.3)

Italy 1098 (15.00 230 (5.3)

Sauth Africa {5) r 135 {12.1) i 227 [4.5) aH -
Sngapore 1009 [0.0) 211 [(2.7) :I ngapo re [] 21 1
United Stabes 1106 [8.4) 210 (3.9) e ]

Balgivm [Flemish}) r B51 [14.6) 'y 210 [29)

Chile r 1186 [22.3) r 204 (8.9)

Morihern reland r 847 (7.1) r 203 {39

Canada B51 (3.9) r 198 [2.7)

Metharlands ] 1048 {10.3) H 187 [B.4)

Australia r 1015 {11.8) r 190 [5.2)
H o u rs fo r Francs ' B20 (7.4) " 182 (2.5

Bahrain 1012 (8.2) 177 [2.5) H H H - 3

= = o ——Philippines: 17

o o Catar 1011 {11.8) 172 [4.7)

instruction —e= s 108 — may
Muoroccao 1081 (20.4) 171 {349)
Unsted Arab Emirades r 1034 [3.9) 5 188 [1.7)
Malza B30 {1.4) 186 [D.4)

Grade 4 — i o
Mew Zealand 817 (57) 180 (2.7)
S ERTITYT) T New Zealand: 160
Pakislan 1218 (22.3) r 167 (11.2)
Spain BES (7.1} 156 [2.5)
Cienmark r 1043 [10.4) 5 185 [27)

P —————————i—
Hong Koang SAR r 1022 [14.3) r 162 [3.3) I H K: 1 52
EFETh Eﬂ- 2.5 121 [1.
Kosowo 77 (32.0) i 150 [4.4)
Czech Republic TE3 (8.9) 149 [1.5) = ———!
Sarbia 794 (19.%) 148 [2.5) e A AT T
Chinese Taipei 853 (8.9) 147 [B5) T —
Tl.-'i.E‘g.' i5) 1001 (24 .3) 140 [5.1) === — ]
Hungary B42 (13.8) 140 [2.8)
Sweden r B54 {10.7) r 137 [(2.7)
Sauwdi Arabia 1056 (18.0) r 136 [4.7) ]
Kuwait r B0 {24.3) 5 136 [4.3) e ————
Kazakhstan Tz (14.0 134 [4.8) e F—
Morth Macedania B1E {22.0) 131 (2.7 = =3
Georgia 750 (18.7) 131 [2.8)
Austria 758 {3.1) 130 (1.0)
Shavak Republic TA4 (9.9) 127 (2.0) — A ——
Norway [5) r BEE [14.4) H 127 (4.1) s — —— . ...
Armania 752 {B.4) 128 (D7) T —
Lighuania 725 {100 125 (2.1) T ——
Azerbaijan 731 {19.4) 124 {1.9)
Bosnia and Herzegovina B51 [35.9) 122 [2.4)
Croatia B50 (26.%) 121 (3.0) ==
Finland T46 (9.9) 117 (2.0) e —C
Montenegra B53 1.6} 117 (12) R e e ]
Latbwia B8O (A.9) 117 (1.7) T —
Albania 728 {10.3) 113 [1.4)
Poland r Ta7 {10.1) r 11 {14)
FaCU|ty Of Iran, lstamic Rep. of 627 (8.0} 109 [1.8) e — f
4 Russian Federalion BE3 {6.8) 102 [1.8) E——— - 7
Bulgaria TO0 {14.9) 102 (1.3) e Int,l avera e1 54
—— J

é % j( Korea, Rep. of 694 (8.7} 101 {1.9)
5 BED (11.3) E

¥




** How often do you usually assign mathematics homework to
students in this class? (Grade 4)

Less than l1or2

No math . .
once a times a times a |Every day
homework
week week
%0 %0 %0 %0 %0

Chinese Taipei 0.8 0.3 2.8 24.5 71.5
Hong Kong SAR 0.0 0.0 3.8 3.6 92.6
Japan 7.1 2.3 10.5 21.4 58.7
Korea, Rep. of 25.4 30.4 30.4 13.5 0.3
Singapore 0.5 6.0 24 .4 48.3 20.9
International Average 7.3 7.6 25.2 30.5 29.5

Faculty of Education

The University of Hong Kong
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“* When you assign mathematics homework to the students
in this class, about how many minutes do you usually
assign? (Grade 4)

15 minutes| 16-30 More than

or less minutes

%0 %0 % Y Y
Chinese Taipei 10.9 77.2 11.0 0.0 0.9
Hong Kong SAR 6.0 71.1 22.3 0.6 0.0
Japan 19.9 64.2 8.5 0.0 7.3
Korea, Rep. of 48.7 25.8 0.3 0.0 25.2
Singapore 7.3 67.9 24.0 0.3 0.5
International Average 30.4 50.4 11.0 0.9 7.3

Faculty of Education

The University of Hong Kong
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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)

|”
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Class Size

Class Size and Achievement (Grade 4)

% of students (s.e.)
1-19 students 5(2.3)
20-32 students 79 (4.0)
33 or more students 16 (3.5)
% of students Scale scores

(s.e.) (s.e.)
1-19 students 5(12.3) 627(22.6)
20-32 students 79 (4.0) 593 (3.9)
33 or more students 16 (3.95) 629 (6.8)
Faculty ofEdumgatlgn @)I 122*}) i
WS E KB HRE B K o =




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



Mathematics

1-19 Students 20-32 Students 33 or More Students
Countr
y Percent Average Percent Average Percent Average
of Students Achievement of Students Achievement of Students Achievement
) (
)

Achievement and Class Size for Mathematics Instruction TIMSS2007

Algeria r 11 (2.8) 388 (14.2 60 (4.3) 378 (7.0) 29 (4.0) 383 (9.4)
Armenia s 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) ~ ~
Chinese Taipei 3(1.2) 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) ~ ~
Denmark 34 (3.9) 529 (4.4) 66 (3.9) 521 (2.9) 0 (0.0) ~ ~

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) ~ ~
Hong Kong SAR 1(0.7) ~ ~ 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 (2.7) 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) ~ ~
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 5 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) ~ ~
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 (3.5) 535 (2.9) 2(1.3) ~
New Zealand S 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) ~ o~
Scotland r 16 (2.8) 492 (9.4) 79 (3.0) 493 (3.1) 5(1.6) 506 (14.0)
Singapore 0 (0.0) ~ o~ 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) ~ ~
Slovenia 46 (2.9) 497 (2.7) 53 (3.0) 506 (2.6) 1(0.6) ~
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)



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”!
21
gohcy
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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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Average

Country R e Methematics Achlevemant DIstribution
3 Eing.:lp*:re E25 (3.9 F — = ———
|t Homg Kong SAR BOZ2 (3.3) e — — I
ﬂ:TEﬂ.Hm [ LA ] F | e — - e
Chinesa Taipsi &39 {1.9% e == = —
Japan 602 583 {1.8) ik e — - —
? Russian Federation BET [3.3) e ———— — —
t Marthern [relsmd BRE [2.7) rF ———————————— — ————
< England &5E [(3.0) Y e = —
b | BA8 [2.5) e ———— - —
< Latwia 5465 {2 8) F —— - ——
t Marway (5) B4R [2.2) F —_— - E—
* Lithuania 542 (2. 8} F —— — —
A riria 539 [2.0) il —_— -  —————
= Metheriands B3R [2.2) F —_— e - —_—
=21 United Silales 535 [(2.5) F ———— - e
Crech Republic BIAF [2.5) FY —— - ECEE—
I Belgium {(Flemish) 532 {1.9) ) — - ————
Cyprus. 532 [2.9) . ————— — —
Finland 532 [2.3) e -
2 Portugal B35 (2.8) F Y -—
t Demrmeark 825 [1.9) F
Hurgary 523 (2.8} Fy p t'l f P f
= Turkey (5) 523 (4.4) a ercentiies or rerrormance
Swedan B34 [2.8) - 5th 25th 75th 95th
CErmany 821 [2.3) i
Poland 520 [2.TF) F Y I
Ausiraka B16 (2.8) rs
Azerbaijan B16 (2.7} F
B ulgaria 515 [4.3) .
Haly 515 (2.4} .
2 Hazakhstan 512 [2.5) . 0 .
= s 512 (19) & 95% Confidence Interval for Average (+2SE)
2 Slowvak Republic 510 {3.5) e
Craalia NN 509 (2.2) O -
salts JUU) 509 [1.4) & -
2 Serbaa 508 [3.2) i —_— —_—
Spain S02 {2.1) [ - —_—
Armenis 498 [2.5) T i ——
Albania 494 [3.4) —— = —
= ey Pl e 4AT [2.8) ——e—— — e
France 485 [(3.0) W e — | —
" Geargia 482 [3.T) ——m——— — ——
Unit=d Arab Emirabes 481 [1.7) b e —— - R
B akfirain 480 {26 i L —— p— - I ———%
Marth Macedonia 472 [5.3) = — e ———
Marmienegro 455 [2.0) -— - .
Boznia and Herzegavina 452 (2.4} = P —— - —_
Ciatar 4459 [3.45 ——— = ——————
2 Kosavo 444 (3.0} i —— —  —
ran, Islamic Rep. of 4435 (3.9} — — S —
Chile 441 [2.TF) Ty — - —
Dirman 431 (3.7} _— — —_—
= Saudi frabia 388 [3.8) = — e
blarocoo THE (4.3) e — —
Fuarail B3I [4.Th = — ——
South Africa (5] I74 (3.6} —— -
=9 Pakestan I8 (12.0) = —_—  — ——
2w Philippines 97T (8.4) -_— = —




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
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Exhibit 1.1 TIMSS 2007 Distribution of Mathematics Achievement (Continued) TIMS52007 8"‘n

Mathematics L' [0

—— Years of Average Human
Country Mathematics Achlevement Distribution sﬁhm Formal AgeatTime | Development
of Testing Index**

Chinese Taipei mm O SOB(4Y) 142 0932
Korea, Rep. of — mm 0 Q) 8 143 0921
Singapore — e 0 938 § 144 092
' Hong Kong SAR e 0 MiEH § 144 0937
Japan e — 0 0024 § 145 0953
Hungary T 0 1733 § 146 0474
' England - 0 S1348) 0 142 0946
Russian Federation - 5 = 0 S Tor8 144 0.802
1 United States - e 0 828 § 3 0.951
I Lithuania - . 0 06(23 § 149 0862
Czech Republic 1 e 504 (24) § 144 0.491
Slovenia - | e 501 (2.1 T0r8 138 0917
I
Armenia N . 9135 § 149 0775
Australia e %039 § 139 092
Sweden - e ® 49123 § 148 0,95
Malta | e ® 488012 0 140 0478
t Scotland - e W 4737 0 137 0946
12 Serhia i .. ® 403 § 149 0810
Italy - 1 . ® 480030 § 139 0.94]
Malaysia B ®  44(50) § 143 0811
Norway — 1 ¥ 490 § 138 0.968
Cyprus | . ® 45018 § 138 0903

L L — )

SOURCE I1EAS 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!
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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 TIMSS?

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?
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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
(Primary 4)

Average Scale Differences Between Years

Country Mathematics Achievement Distribution
Score 2015 2011 2007 2003 1995

12019 602 (3.3) -3V 0 -5 21A 454 —— o —
12015 615 (2.9) 13 A 8 404 58 A — o —
22011 602 (3.4) -5 21A 454 — o —

2007 607 (3.9) 24 504 — W —
12003 575 (3.1) 18 A — e —

1995 557 (4.0) — W —

100 20 0 40 500 60 100

A Average from more recent year significantly higher
Percentiles of Performance

V Average from more recent year significantly lower 5 2|5‘“ 750 g5t

\_Y_'
95% Confidence Interval for Average (+2SE)
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Trends

19935 719959 2003 2007 2011 2015 2019
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Grade 4
Mathematics T
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Trends

1995 1999 2003 2007 2011 2015 2019

630 +

Grade 8 | 594
Mathematics

930 +
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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 L
607
602 602
600
586 ,
578
580 586 N
569
S75* 572+
560 —
5575
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
Zv Philippines 48 (0.7) 315 (6.6) 52 (0.7) 280 (8.4) 35 (3.7) —
2 Saudi Arabia 48 (0.8) 412 (4.9) 52 (0.8) 385 (5.8) 26 (8.1) o
South Africa (5) 50 (0.6) 384 (4.0) 50 (0.6) 364 (3.7) 20 (2.9) —
2y Pakistan 5 (47) 338 (16.4) 55 (4.7) 319 (11.8) 18 (16.0) e n e r
Oman 50 (0.7) 438 (3.6) 50 (0.7) 424 (44) 14 (2.9) —
Kuwait 47 (2.6) 387 (6.0) 53 (2.6) 380 (6.9) 7 (8.9)
Bahrain 49 (12) 482 (3.2) 51 (12) 477 (3.5) 5 (4.3)
Azerbaijan 47 (0.9) 517 (3.1) 53 (0.9) 514 (3.1) 1 (30)
Morocco 49 (07) 385 (4.8) 51 (0.7) 382 (4.3) 3 (2.9)
Armenia 43 (0.8) 499 (2.6) 52 (0.8) 497 (32) 2 (2.8)
Z Serbia 50 (0.9) 509 (3.4) 50 (0.9) 507 (4.0) 2 (3.9) TI MSS 20 19
Qatar 50 (1.5) 450 (5.1) 50 (15) 349 (32) 1(52)
Japan 48 (0.5) 593 (2.2) 52 (0.5) 593 (1.9) 1(22)
2 Kazakhstan 49 (0.7) 512 (3.0) 51 (07) 512 (2.6) 0 (24) G d &
North Macedonia 48 (0.6) 472 (5.9) 52 (0.6) 472 (5.4) 0 (4.0) e n e r
Bulgaria 48 (0.9) 514 (47) 52 (0.9) 516 (4.6) 2 (36)
Finland 49 (0.9) 531 (2.9) 51 (0.9) 533 (2.8) 3 (3.2) e
Albania 49 (0.9) 493 (3.8) 51 (0.9) 495 (3.9) 3 (36) M at h e m at I CS
T Northern Ireland 50 (1.0) 564 (3.2) 50 (1.0) 568 (3.7) 3 (42)
2 Turkey (5) 52 (14) 521 (4.5) 48 (1.4) 525 (5.6) 3 (49) .
Chinese Taipei 48 (0.6) 597 (24) 52 (0.6) 601 (2.3) 427 A h
T Norway (5) 48 (0.9) 540 (2.7) 52 (0.9) 545 (2.9) 4 (35) C I eve m e nt
Z Kosovo 49 (1.0) 442 (31) 51 (1.0) 347 (37) 5 (3.3) .
2 Lithuania 49 (0.9) 540 (2.9) 51 (0.9) 544 (37) 5 (3.8) P 4
Z Latvia 50 (0.9) 544 (29) 50 (0.9) 548 (3.0) 5 (27) ( rl m a ry )
Montenegro 47 (0.6) 450 (2.6) 53 (0.6) 455 (2.4) 5 (3.0)
Korea, Rep. of 47 (0.7) 597 (2.3) 53 (0.7) 602 (2.8) 5 (2.5) -
2 New Zealand 48 (13) 484 (3.7) 52 (1.3) 490 (3.3) 5 (4.6) ) o o
T Hong Kong SAR 26 (13) 599 (3.5) 54 (13) 504 (3.9) 6 (33) ] W Difference statistically significant
i SIEN S SUiL) S LEL ) M pifference not statistically significant
T Denmark 50 (0.8) 521 (2.2) 50 (0.8) 528 (2.6) 7 (2.9) -
Sweden 50 (1.1) 518 (3.2) 50 (1.1) 525 (3.1) 7 (2.8) -
2 England 50 (1.0) 552 (4.0) 50 (1.0) 560 (3.0) 7 (38)
Iran, Islamic Rep. of 49 (2.1) 439 (6.4) 51 (2.1) 347 (5.3) 7 (88)
Malta 49 (07) 505 (2.1) 51 (0.7) 513 (1.9) 7 (27) -
1 Georgia 49 (0.9) 478 (3.9) 51 (0.9) 486 (4.1) 7 (33) -
Austria 49 (10) 535 (2.8) 51 (1.0) 543 (2.1) 8 (2.9) -
3 Singapore 49 (0.5) 621 (4.0) 51 (0.5) 629 (42) 8 (28) -
Poland 49 (0.8) 516 (3.0) 51 (0.8) 524 (3.0) 8 (2.8) -
United Arab Emirates 50 (1.1) 477 (2.5) 50 (1.1) 486 (2.3) 8 (34) -
2 Russian Federation 51 (1.1) 563 (3.6) 49 (1.1) 571 (3.5) 8 (2.5) -
= Netherlands 49 (1.0) 533 (2.2) 51 (1.0) 542 (3.0) 9 (3.0) -
Chile 50 (1.3) 437 (34) 50 (1.3) 445 (3.1) 9 (37) -
Bosnia and Herzegovina 49 (0.7) 447 (2.7) 51 (0.7) 456 (2.8) 9 (2.6) -
Australia 49 (0.8) 511 (2.9) 51 (0.8) 521 (3.3) 10 (2.9) -
Germany 50 (0.8) 516 (2.8) 50 (0.8) 526 (2.4) 10 (2.5) -
T Belgium (Flemish) 51 (0.8) 527 (2.1) 49 (0.8) 538 (2.8) 1 (32) -
Czech Republic 49 (0.9) 527 (2.7) 51 (0.9) 538 (3.1) 11 (2.9) —
2t United States 49 (0.8) 529 (3.0) 51 (0.8) 540 (2.9) 11 (2.9) -
Hungary 48 (10) 518 (3.0) 52 (1.0) 529 (3.1) 11 (3.0) —
Croatia 50 (1.2) 504 (2.6) 50 (1.2) 515 (2.7) 12 (3.1) —
Italy 50 (0.8) 509 (2.7) 50 (0.8) 521 (3.2) 12 (3.4) —
2 Slovak Republic 49 (1.0) 503 (3.5) 51 (1.0) 516 (4.2) 12 (3.6) —
France 49 (10) 478 (3.3) 51 (1.0) 391 (3.5) 14 (3.0) —
Spain 47 (0.8) 495 (2.5) 53 (0.8) 509 (2.6) 15 (2.8) —
2 Portugal 48 (0.9) 516 (2.9) 52 (0.9) 533 (2.9) 17 (2.6) — 66
Cyprus 52 (0.7) 523 (3.0) 48 (07) 542 (3.5) 19 (32) —
12 Canada 49 (0.8) 502 (2.5) 51 (0.8) 521 (2.0) 19 (24) | | — |
| 49(02) | 49905 | 51(02) [ 503(0.5 | o e ’ p p



Gender and Achievement (P4 maths)

1995 1950 2003 2007 2011 2015 2019
L

640 +

619" TIMSS 2019
No significant difference

1 997

240 +

Girls —#—  Boys —jjj— * Average significantly higher than other gender
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5(c) Comparison of Student Achievement in
Different Content and Cognitive Domains

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

P4 students are not doing so well in “Reasoning”

In this modern age when generic skills are much more
important than mastery of specific knowledge and skills,
perhaps more weight should be given to developing the
reasoning abilities in students
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Performance of Hong Kong Students in
Mathematics Content and Cognitive
Domains 2019

Measurement
and Geometry
Grade 4
HKSAR YT 608 607

HKSAR [0 606 596
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Content and Cognitive Domains by
Gender (Primary 4 mathematics)

Measurement &

Geometry

(608)
Girls Boys Girls

595 600 600 607 607

Primary 4

505 509* 500 507* 498 499
Knowing Applying Reasoning
. (600) (606) (596)
Primary 4 . :
Boys Girls Boys Girls Boys
HKSAR 594 605* 604 608 590 601*
500 S507%* 505 506* 500 S507%*

*Achievement significantly higher
Faculty of EdUcation @ 21
olicy |
0
A et e

The University of Hong Kong

D K B KB BB




5(d) Background Variables & Achievement

Home Resources for Learning

\Y :110% Some

Few Resources
Resources Resources

Primary 4
HKSAR % 27 % 67 % 6%

8 %

\Y ) Some
y Few Resources

Resources Resources

Primary 4

HKSAR % (Scale

27% (636) 67 % (595) 6% (561)
Avg.)
B 7% (562) 75% (498) 8% (433)
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School Composition by Socioeconomic
Background of the Student Body

80 -
70 -
Hong Kong SAR International
60 -
2
2 50 -
A
S
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O
©
S 30 -
20 -
10 -
0

More Disadvantaged Neither More Affluent Nor More More Affluent
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School Composition by Socioeconomic
Background of the Student Body

80 - - 700
70 - - 650
.flz Hong Kong 607
—— 590 i
—e 600
ﬂ 60 n
C —
5 521 International 550 v
= I O
5 499 479 - 500 ¥
M L
5 ©
£ 40 7 - 450 €
> | (g0}
2 30 - 400 2
o =
o - 350 @
& 20 - S
- 300
o - 250
0 - -0

More Affluent Neither More Affluent More Disadvantaged
Nor More Disadvantaged

Faculty of Education

The University of Hong Kong

I kB HE B

& IEA QRotity

B R —+—




* School Composition by Socioeconomic Background of
Students (Grade 4)

Neither More
Affluent
Nor More
More Affluent Disadvantaged

%0 % %
Chinese Taipei 25 71 4
Hong Kong SAR 34 25 41
Japan 48 45 8
Korea, Rep. of 26 57 17
Singapore 53 37 10
International Average 41 34 25
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* School Composition by Socioeconomic Background of
Students (Grade 4)

Neither More
Affluent
Nor More
More Affluent
Scale Scale Scale
%o Scores % Scores %o Scores
Chinese Taipei 25 607 71 599 4 566
Hong Kong SAR 34 612 25 607 41 590
Japan 48 602 45 585 8 583
Korea, Rep. of 26 620 57 594 17 583
Singapore 53 635 37 623 10 584
International Average 41 521 34 499 25 479
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Hong Kong Students Arriving at School Feeling Tired

100 - - 700
| arrive at school feeling tired
90 - - 650
610 607 599
80 - 606 o
592 £97 .
a 70 - | arrive at school feeling hungry
S - 500 £
O
S A
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Frequency of Being Absent from School
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School Emphasis on Academic Success

Mean Mathematics Score
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Safe and Orderly School
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Percent of Grade 4 Students

Teachers’ Job Satisfaction
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Classroom Teaching Limited by Students Not
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** How often do you usually assign mathematics homework to
students in this class? (Grade 4)

No math | Less than

homework [once a week

%0 %0 %0 %0 %0
Chinese Taipei 0.8 0.3 2.8 24.5 71.5
Hong Kong SAR 0.0 0.0 3.8 3.6 92.6
Japan 7.1 2.3 10.5 21.4 58.7
Korea, Rep. of 25.4 30.4 30.4 13.5 0.3
Singapore 0.5 6.0 24.4 48.3 20.9
International Average 7.3 7.6 25.2 30.5 29.5
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“* When you assign mathematics homework to the students
in this class, about how many minutes do you usually
assign? (Grade 4)

Chinese Taipei 10.9 77.2 11.0 0.0 0.9
Hong Kong SAR 6.0 71.1 22.3 0.6 0.0
Japan 19.9 64.2 8.5 0.0 7.3
Korea, Rep. of 48.7 25.8 0.3 0.0 25.2
Singapore 7.3 67.9 24.0 0.3 0.5
International Average 30.4 50.4 11.0 0.9 7.3
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** How often do you usually assign mathematics homework to
students in this class? (Grade 4)

No math Less than once| 1 or 2 times a | 3 or 4 times a
homework

Every day

Scale Scale Scale Scale Scale
9% Scores %  Scores % Scores %  Scores %  Scores
Chinese Taipei 0.8 574 0.3 608 2.8 594 245 597 71.5 601
Hong Kong SAR 0.0 NA 00 N/A 3.8 586 3.6 620 92.6 601
Japan 7.1 595 2.3 616 10.5 594 214 587 587 594
Korea, Rep. of 254 603 304 597 304 603 135 589 0.3 613
Singapore 0.5 642 6.0 601 244 626 483 627 209 629

International Average 7.3 501 7.6 499 252 502 30.5 505 29.5 502
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“* When you assign mathematics homework to the students
in this class, about how many minutes do you usually

assign? (Grade 4)

15 minutes or

less

16-30 minutes

31-60
minutes

More than 60 Not
minutes Applicable

Scale Scale Scale Scale Scale
%o Scores %  Scores % Scores %  Scores % Scores

Chinese Taipei 10.9 506 772 600 11.0 601 0.0 NA 09 574
Hong Kong SAR 6.0 601 71.1 606 223 586 0.6 585 0.0 N/A
Japan 19.9 588 642 593 85 596 00 NA 73 595
Korea, Rep. of 48.7 597 258 601 03 580 00 NA 252 603
Singapore 7.3 606 679 626 24.0 631 0.3 620 0.5 642
International Average 30.4 498 504 504 11.0 498 09 501
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5(e) Efficiency of the Education System

QA
Home Resources for Learning

Many Resources Some Resources Few Resources
Primary 4

HKSAR % (Scale Avg) 27 % (636) 67 % (595) 6% (561)

_ 17% (562) 75% (498) e
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Primary 4

Home Educational
Resources for
Learning
Mathematics

2 Faculty of Education

The University of Hong Kong
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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
@ of
ohcy
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Grade 4: Students Like Learning Mathematics
(international average = 45%)
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Grade 4: Students Confident in Mathematics
(international average = 32%)
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Attitudinal Results (P4 maths)

Students Very Students
Much Like Somewhat Like SE;E:T:{E;E“
. Learning Learning Mathema ticsg
Primary 4 Mathematics Mathematics
[T 35t 205

Students Very Students Students Not
. Somewhat .
Confident in . Confident in
: Mathematics Confident in Mathematics
Primary 4 Mathematics

HKSAR % 18% 43 % 39 %

32 % 44 % 23 %
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Attitudinal Results (P4 maths)

Students Very Students
Much Like Somewhat Like Stl.ldents DO.NOt
. . Like Learning
. Learning Learning Mathematics
Primary 4 Mathematics Mathematics
HKSAR % (Scale Avg.) 30% (626) 38% (596) 32% (585)
I G20 35% (491) 20% (479)

Students Very Students Students Not
. Somewhat .
Confident in . Confident in
: Mathematics Confident in Mathematics
Primary 4 Mathematics

HKSAR % (Scale Avg.) 18% (652) 43% (606) 39% (573)

32% (545) 44 % (487) 23% (456)
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The University of Hong Kong
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Very Much Like Somewhat Like Do Not Like

Learning Mathematics Learning Mathematics Learning Mathematics Average
Country
Percent of Average Percent of Average Percent of Average Scale Score
Students Achievement Students Achievement Students Achievement
Albania 83 (1.2) 504 (3.2) 15 (1.0) 455 (7.6) 2 (0.4) g 11.8 (0.05)
Kosovo 78 (0.9) 459 (2.7) 20 (0.8) 404 (47) 2 (0.3) -~ 11.4 (0.04)
Georgia 74 (15) 489 (37) 22 (1.1) 459 (6.5) 4 (0.6) 446 (11.3) 11.4 (0.06)
Armenia 72 (1.1) 511 (26) 23 (1.0) 481 (4.0) 5 (04) 465 (5.6) 11.4 (0.05)
Marocco 70 (1.2) 402 (4.1) 25 (1.1) 344 (6.4) 5 (0.4) 326 (10.2) 11.3 (0.05)
Azerbaijan 68 (1.2) 536 (2.3) 27 (1.1) 495 (3.6) 5 (04) 477 (1.5) 10.9 (0.05)
Kazakhstan 68 (1.0) 518 (2.6) 28 (1.0) 504 (3.6) 5 (0.5) 484 (6.3) 11.1 (0.05)
Turkey (5) 86 (1.2) 540 (4.1) 25 (0.9) 491 (6.1) 9 (0.6) 495 (7.0) 10.9 (0.05)
North Macedonia 66 (1.3) 495 (5.3) 29 (1.1) 436 (6.8) 5 (06) 448 (12.0) 11.0 (0.08) o
Martenegro B4 (1.0) 467 (19) 25 (0.8) 433 (35) 10 (0.6) 427 (5.0) 10.9 (0.04) Prl ma ry 4
Oman 59 (1.2) 455 (4.5) 34 (1.1) 401 (4.7) 7 (0.5) 384 (5.7) 10.8 (0.05)
Iran, Islamic Rep. of 58 (14 457 (38 30 (08 421 (5.2 11 (0. 437 (7.3 10.8 (0.06 H
Saudi Arabia . 59 51_2: 424 ES.E; 30 E1 .0: 371 E4_1: 11 Eo_g a0 Ea_?: 108 :0_053 StUdentS I-l ke
Cyprus 56 (1.5) 547 (2.8) 28 (0.9) 522 (3.9) 16 (1.1) 497 (4.9) 10.5 (0.07) .
Bahrain 56 (1.4) 494 (26) 31 (0.9) 485 (3.2) 13 (0.8) 458 (4.4) 10.6 (0.07)
Bulgaria 54 (1.5) 526 (3.9) 30 (1.1) 508 (5.4) 17 (1.3) 436 (10.1) 10.4 (0.08) Lea rni ng
United Arab Emirates 54 (0.7) 503 (1.8) 33 (0.5) 461 (2.3) 13 (0.4) 455 (2.6) 10.5 (0.03) .
Portugal 43 (1.3) 542 (2.9) 36 (1.0) 513 (3.1) 15 (0.9) 499 (4.4) 10.3 (0.05)
France 49 (1.0) 499 (36) 36 (0.9) 479 (3.9) 15 (0.8) 454 (4.58) 10.2 (0.04) M athe matlcs Sca Ie
Bosnia and Herzegovina 49 (1.0) 466 (2.8) 32 (06) 443 (33) 20 (1.0) 437 (34) 10.1 (0.06)
Malta 48 (0.7) 522 (1.7) 34 (0.7) 502 (2.2) 18 (0.7) 488 (3.2) 10.1 (0.03)
Lithuania 47 (1.3) 553 (3.2) 39 (0.9) 538 (3.3) 14 (0.9) 521 (6.7) 10.1 (0.05)
Kuwait 46 (1.6) 416 (6.0) 37 (1.1) 372 (5.5) 17 (1.1) 352 (54) 10.2 (0.08)
South Africa (5) 46 (1.5) 415 (3.3) 43 (1.1) 345 (3.7) 12 (0.6) 334 (5.4) 10.3 (0.05)
ftaly 45 (1.3) 525 (2.9) 34 (1.1) 511 (3.2) 20 {1.1) 502 (3.5) 10.0 (0.08)
England 44 (1.6) 576 (4.4) 3 (1.1) 548 (4.4) 23 (1.1) 530 (3.8) 9.9 (0.07)
Qatar 43 (1.4) 474 (3.8) 38 (0.9) 434 (4.8) 20 (0.9) 436 (4.9) 10.0 (0.07)
Chile 43 (1.2) 458 (3.2) 39 (0.9) 437 (34) 19 (1.0) 418 (4.1) 10.0 (0.05)
Russian Federation 42 (11) 579 (4.0) 41 (0.8) 563 (3.5) 17 (0.9) 547 (4.3) 10.0 (0.05)
Ausiria 40 (1.0) 552 (2.5) 34 (0.8) 538 (27) 25 (0.9) 522 (29) 938 (0.05)
New Zealand 40 (0.9) 503 (3.2) 35 (0.8) 485 (3.6) 25 (0.9) 469 (3.3) 98 (0.04)
Australia 40 (1.0) 536 (3.6) 34 (0.9) 516 (3.4) 26 (1.2) 487 (3.8) 9.7 (0.05)
Hungary 38 (1.2) 543 (3.3) 37 (0.9) 517 (3.4) 25 (1.3) 504 (3.4) 97 (0.06)
United States 38 (0.9) 559 (2.8) 35 (0.7) 530 (3.7) 27 (0.8) 515 (3.1) 97 (0.04)
Canada 38 (0.9) 531 (2.9) 38 (0.8) 508 (2.1) 25 (0.6) 485 (25) 97 (0.04)
Spain 37 (1.00 519 (3.5) 39 (0.9) 500 (2.9) 23 (1.1) 484 (2.9) 9.7 (0.04)
I Singapare 37 (0.9) 654 (3.5) 40 (0.7) G618 (4.4) 23 (0.8) 584 (4.1) 97 (0.04) |
Slovak Republic 37 (1.5) 520 (4.4) 39 (1.1) 506 (4.5) 24 (1.0) 500 (3.8) 97 (0.06)
Ireland 35 (1.1) 566 (2.9) 37 (1.0) 549 (3.2) 28 (1.1) 529 (3.3) 95 (0.05)
Pakistan 35 (3.6) 354 (14.7) 52 (3.2) 318 (11.5) 13 (1.3) 307 (11.5) 9.9 (0.09)
Serbia 35 (1.3) 5276 (4.4) a0 (1.1) 505 (3.3) 26 (14) 480 (5.1) 96 (0.07)
Sweden  (1.6) 530 (4.5) 37 (1.1) 523 (3.3) 29 (1.6) 511 (3.2) 95 (0.08)
Germany 33 (1.0) 544 (3.1) 38 (1.0) 522 (2.8) 29 {1.2) 503 (3.1) 95 (0.05)
Belgium (Flemish) 33 (1.0) 547 (2.8) 39 (0.9) 531 (2.3) 26 (1.0) 518 (2.8) 5.4 (0.04)
Czech Republic 32 (12) 553 (3.6) 39 (1.1) 532 (3.2) 28 (1.2) 514 (3.2) 94 (0.05)
Latvia 32 (1.2) 565 (3.5) 40 (1.1) 548 (2.7) 28 (1.3) 521 (3.7) 95 (0.05)
Norway (5) 32 (1.4) 555 (3.4) 39 (1.1) 541 (3.4) 29 (1.3) 533 (34) 94 (0.07)
Philippines 32 (1.8) 362 (B.7) 53 (1.3) 278 (6.0) 16 (0.9) 242 (B.B) 938 (0.07)
Northern Ireland 31 (1.2) 589 (4.0) 39 (1.1) 572 (3.6) 30 (1.2) 535 (3.8) 9.4 (0.05)
[ Hong Kong SAR 30 (1.3) 626 (4.9) 38 (1.2) 596 (3.9) 32 (1.4) 585 (3.0) 93 (0.08) |
—retterms ST =] CERNE) ) I ) s g ey oo .
Poland 2R 1.0 Ddd (34} A1 (D8] B 31 21012 08 (3.4) 02 (0081
I Japan 25010 §22 (24) 45 0091 281 (2.2 2 (1.2 208 (281 gaoos | 21
Denmark 28 (1.2) 543 (3.3) 41 (1.1) 525 (2.9) 31 (1.1) 510 (3.0) 92 (0.05)
Finland 28 (0.9) 546 (3.8) 41 (0.7) 535 (2.8) 31 (0.9) 518 (3.2) 92 (0.04) Ollc
Croatia 25 (1.6) 534 (2.9) 40 (1.4) 506 (3.1) 35 (1.5) 497 (3.1) 9.1 (0.07) 93
Korea, Rep. of 22 (0.9) 531 (3.2) 38 (1.1) 507 (3.0) 40 (1.1) 576 (2.9) 89 (0.04) e
Chinese Taipei 22 (0.9) 624 (34) 38 (0.9) 603 (2.8) 41 (1.1) 582 (2.2) 89 (0.05) hzg R — + —_—

International Average



Very Confident

Somewhat Confident

Not Confident

| __International Average | 3204 | 54506 ] 4400 | 497(05 | _23(0.0) | 456(06)

in Mathematics in Mathematics in Mathematies Average

Country

Percent of Average Percent of Average Percent of Average Scale Score

Students Achievement Students Achievement Students Achievement
Montenegra 52 (0.9) 485 (2.2) 35 (0.9) 431 (2.6) 14 (0.5) 394 (47) 11.1 (0.04)
Albania 52 (14) 524 (3.1) 37 (1.1) 476 (4.0) 12 (0.8) 426 (6.9) 11.0 (0.07)
Kosovo 51 (1.0) 473 (3.1) 38 (1.1) 430 (34) 11 {0.7) 381 (7.1) 11.0 (0.04)
North Macedonia 43 (15) 513 (5.1) 36 (1.3) 455 (6.0) 15 (0.9) 401 (7.7) 10.9 (0.06)
Cyprus 48 (1.2) 568 (2.7) 37 (0.9) 512 (2.8) 14 (0.8) 468 (4.6) 10.8 (0.06)
Azerbaijan 44 (1.3) 553 (2.8) a1 (1.1) 504 (3.2) 15 (0.8) 480 (3.9) 10.7 (0.05)
Bulgaria 44 (1.2) 553 (3.7) 37 (1.0) 506 (4.0) 19 (14) 455 (8.1) 10.5 (0.09)
Saudi Arabia 44 (12) 440 (3.6) 39 (0.9) 385 (3.7) 17 (0.8) 342 (6.1) 10,6 (0.05) o
Armenia 43 (14) 528 (2.9) 40 (0.8) 492 (3.0) 17 (0.7) 459 (4.3) 106 (0.05) Prl ma ry 4
Bosnia and Herzegovina 42 (0.9) 486 (26) 37 (0.7) 441 (3.0) 21 (0.8) 410 (3.0 105 (0.05)
Bahrain 42 (14) 504 (3.1) 40 (1.0) 471 (2.8) 18 (1.0) 446 (3.3) 105 (0.07) H
Kazakhstan 41 (14) 532 (2.8) 47 (1.2) 503 (2.9) 12 (0.0) 48T (4.8) 10,5 (0.06) St u d e nts Co nfl d e nt
Georgia 40 (1.3) 511 (4.0) 44 (1.2) 472 (4.1) 16 (0.9) 431 (6.3) 104 (0.06) . .
Ausfria 39 (0.9) 573 (2.0) 40 (0.9) 531 (2.4) 20 (0.8) 493 (3.5) 10.3 (0.04)
Netherlands 38 (1.0) 574 (27) 41 (1.1) 529 (2.3) 21 {0.9) 488 (2.8) 10.3 (0.05) In Mathematlcs
Morocco 37 (12) 475 (4.3) 48 (1.1) 370 (5.7) 16 {0.8) 336 (6.7) 104 (0.05)
Naorway (5) 37 (11) 581 (3.1) 45 (1.2) 534 (26) 18 (0.8) 496 (4.3) 10.3 (0.05) Scale
Sweden 37 (1.3) 551 (3.6) 48 (1.1) 513 (3.2) 15 (0.8) 479 (4.1) 10.2 (0.06)
Hungary 36 (1.0) 571 (26) 42 (0.9) 512 (2.9) 22 (0.9) 458 (3.8) 10.2 (0.05)
Oman 36 (1.2) 479 (5.2) 45 (0.9) 418 (4.1) 18 (0.9) 378 (4.2) 10.3 (0.05)
Turkey (5) 34 (1.0) 575 (4.2) 42 (0.7) 513 (47) 23 (0.9) 468 (5.9) 10.1 (0.05)
ltaly 34 (11) 537 (34) a5 (1.1) 513 (2.8) 20 (1.0) 483 (3.4) 10.2 (0.05)
Serbia 34 (1.2) 555 (3.4) 45 (1.2) 500 (3.7) 21 (1.2) 450 (4.5) 10.1 (0.07)
Iran, Islamic Rep. of 34 (1) 480 (47) 46 (1.1) 435 (4.1) 20 (1.2) 406 (6.1) 10.2 (0.06)
Germany 33 (0.9) 565 (2.7) 43 (1.0) 518 (2.4) 23 (1.1) 477 (3.1) 10.0 (0.04)
United Arab Emirates 33 (06) 514 (1.9) 44 (05) 478 (2.0) 22 (0.5) 448 (2.7) 10.2 (0.03)
Malta 33 (0.9) 547 (2.0) 41 (0.9) 504 (2.1) 26 {0.7) 465 (2.5) 10.0 (0.03)
France 33 (0.9) 524 (3.5) 45 (1.0) 483 (3.5) 21 (0.8) 428 (3.9) 10.0 (0.04)
Ireland 33 (07) 585 (3.0) 45 (1.0) 545 (3.0) 27 {0.9) 503 (3.3) 10.0 (0.03)
United States 32 (0.8) 587 (26) 42 (0.6) 533 (24) 26 (0.7) 482 (3.3) 10.0 (0.04)
Finland 32 (0.9) 573 (25) 50 (D.9) 524 (2.7) 17 {0.7) 481 (34) 10.1 (0.03)
Canada 32 (05) 555 (2.4) 45 (0.6) 506 (2.3) 24 (0.6) 454 (2.2 10.0 (0.03)
England 3 (1.2) 807 (4.5) 45 (1.0) 549 (3.7) 24 (1.0} 506 (4.2) 9.9 (0.05)
Kuwait 31 (15) 432 (5.4) a4 (1.2) 383 (5.4) 25 (1.1) 347 (5.6) 10.0 (0.06)
Slovak Republic 31 [11) 550 (3.4) 47 (1.1) 506 (3.7) 22 (0.9) 463 (4.5) 9.9 (0.05)
Belgium (Flemish) 30 (0.7) 573 (2.3) 45 (0.9) 529 (2.3) 25 (0.8) 489 (2.7) 9.9 (0.03)
Croatia 30 (1.4) 550 (2.7) 50 (1.1) 503 (2.6) 20 (1.0} 467 (3.7) 10.0 (0.06)
Lithuania 29 (1.0) 590 (3.6) 51 (1.0) 535 (3.0) 20 (0.9) 492 (4.0) 9.9 (0.04)
Northern Ireland 29 (1.0) 513 (3.8) 45 (1.0) 569 (3.2) 26 {0.8) 510 (3.8) 9.8 (0.04)
Denmark 29 (0.9) 569 (2.8) 49 (1.1) 521 (2.6) 23 (0.8) 478 (2.8) 9.8 (0.03)
Ausiralia 29 (0.8) 568 (3.4) 45 (0.8) 513 (3.2) 25 {0.9) 465 (3.2) 9.9 (0.04)
Qatar 28 (1.2) 491 (4.3) 43 (0.9) 447 (44) 28 (0.9) 418 (4.2) 5.9 (0.05)
Spain 27 (0.7) 550 {2.5) 43 (0.7) 502 (2.5) 30 {0.7) 463 (2.8) 8.7 (0.03)
Russian Federation 24 (0.9) 603 (3.4) 46 (1.1) 571 (3.1) 30 {1.1) 533 (4.4) 96 (0.04)
Latvia 23 (0.9) 595 (3.0 45 (0.9) 551 (2.6) 31 (0.9) 503 (3.5 9.5 (0.04)
Poland 23 (0.8) 571 (3.5) 47 (0.9) 526 (2.7) 30 {(1.0) 476 (2.8) 8.5 (0.04)
Czech Republic 23 (1.0) 577 {3.5) 49 (0.8) 539 (2.6) 29 (1.0) 492 (3.2) 9.5 (0.04)
Portugal 22 (0.9) 580 (2.8) 43 (1.0) 532 (3.1) 36 (1.2) 485 (2.7) 9.5 (0.05)
Chile. 22 (08 495 (3.3 A5 04 A4 (2o 3. 009} 4 K| 5510
Singapore 21 (0.9) 683 (2.9) 42 (0.8) 637 (3.9) 37 (1.2) 579 (3.4) 9.3 (0.05) |
New Zealand 20 (06} D46 (36) 49 (09) 492 (2 6) 1 (09) A48 (32 D4 (0 03)
Hong Kong SAR 18 (0.8) 652 (4.2) 43 (1.1) 606 (3.6) 38 (1.2) 573 (3.7) 9.2 (0.05) |

TS 19-1] ST 102] e 2.2] 328 1 10.9] 20 12.3] 0Z 1 12.8] T
__South Afica (5) 17107 456,48 53 (05) 71 (A6 3109 340 (37) 94 (003 21
Japan 16 (06) 646 (3.3) 53 (0.9) 601 (2.0) 32 (0.9) 554 (23) 9.2 (0.03) l
Chinese Taipsi 15 (0.7) 650 (3.5) 41 (1.0) 610 (26) 44 (1.0) 572 (24) 9.0 (0.03) 0 lcy
Korea, F'.ep of 15 (0.7) 851 (2.6) 49 (1.1) 614 (2.5) 36 (0.9) 550 (2.7) 5.2 (0.03) 94
||pp|ne B 0.7) 03 190 56 (1.0 J0E (6.0 36 (1.2 260 (6.7] A (V- I )L\ % S _'_ R
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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

s Faculty of Education

The University of Hong Kong
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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
@)llzéy
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6(b) How to Use TIMSS Data for

School Improvement
School report

B PR 3 AR A8 -5 L (TIMSS) 2019
FRME T ERBIEREER

B EFH

YT Y (ernx D

BEP : 2018-19 S 5. w5 & 4E 3 Geasms - )

W& EG

R—34r: RREAELEMRER

* 5 4 L2 A 5o 6%
e &R # FE W 9 8 e £ & o3l JE A e 1

TIMSS 2019
e e i 602 598 608 607 600 606 596
fY -39 AP
:g;::ﬁl 682 681 686 685 679 688 691

*TIMSS HIEt4S 8 5 Wi (S §ES © S :1[ES (Content Dimension) FIZZ46{i#E (Cognitive Dimension) =

SRR R RO R R[S (Domains) BYEF(d » a2 A s PR 22 52 4 e i FR AR RE
HbFay B2 fE - F—RE EH 8 & — {85200 Sl — {2 50 FHis -




P #49 2 #458 (Content Domains of Mathematics) :

» 7 (Number)
r  JEEEA4Efn] (Measurement and Geometry)

»  HE (Data)
#£3#HiR A ® (Cognitive Domains of Mathematics) :

>  HIEk (Knowing) — ERAHEEIHE (facts) 1S (concepts): T E. (tools) FI:UEE (procedures) HY

Hls%k

fEFH (Applying) — {rpzHH Y » B4 3 FHRIGRAIMES % (conceptual understanding) HYEE )

>  HE (Reasoning) — #HEVEEFRL ERYHHHERE (routine problems) » E2A: iR A #THE (complex) A7
H, (unfamiliar) FIZ%ECEE (multi-step) AYEERE

"‘,:1

* TR R AR AR R 2019 ) 093 E A8 R34 5 3 (TIMSS Scale Average) % 500, 1% £ 4
100 -



B3 ARSRFALNETHREHERERANEAR

§ 8 & 3K
1R BB =R 2k
% &, % £ H, % e &)
TIMSS 2019
FHESmBER 30 626 38 596 32 585
b -3 K
) L8 8 E Y
25 705 41 670 34 681
ESCEE )
LEHEENHES
1% S EON RN P I TR ERON
%o F3:) % E ¥} %o # 1,
TIMSS 2019 |
ERSRER | 18 652 43 606 39 573
8- F3RE |
) L& 8 KT
28 708 38 688 34 655
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6(c) Use of the Item Scores for
Professional Development of Teachers

» Do you think the following item is difficult for Hong Kong
students? (from T15)

ID: M061265A Mathematics Grade 4 Block_Seq: M02_08

Elisa and Ken are playing a game on a number line. Each move must be either SOMEnkDomain

to the right or to the left. Geometric Shapes and
Measures
10 15 20 2.5 30 s 40 45 50 .
Topic Area

Points, Lines, and Angl
A. Elisa begins at 27 and moves 10 units, She ends on 17. Which other point Vo s o

could she have ended on?
Cognitive Domain

Answer: Applying

=5 Faculty of EdUcation

The University of Hong Kong
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Geometric Shapes and Measures /
Applying (M02 08A)

Internationally, 37.8% of the students got this item
correct

70.0% of the Japanese students got this correct

Guess what percentage of P4 students in Hong Kong
got this item correct?

Faculty of EdUcation

The University of Hong Kong
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Geometric Shapes and Measures /
Applying (M02 08A)

NOT
31.0 67.9 31.0 1.0 0.2 28.3 33.1

35.0

CHINESE TAIPEI 31.2 31.2 0.0 26.8

4.6

64.2

70.0 27.2 70.0 2.8 0.0 73.0 67.1
43.0 54.1 43.0 24 0.5 42.1 43.9
60.6 38.2 60.6 1.2 0.0 61.2 60.0
37.8 53.5 37.8 7.4 1.3 35.6 40.0

“»* HK < Japan, Korea, Singapore and Int’| Avg.

s Faculty of Education

The University of Hong Kong
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Do you think the following item is difficult for
Hong Kong students? (from T15)

ID: M0612658B Mathematics Grade 4 Block_Seq: M02_08

i " . : : . Content Domain
Elisa and Ken are playing a game on a number line. Each move must be either

to the right or to the left. Geometric Shapes and
Measures
10 15 20 25 30 35 40 45 50 ]
Topic Area

- . & h 3 - Points, Lines, and Angles
A. Elisa begins at 27 and moves 10 units, She ends on 17. Which other point =

could she have ended on?
Cognitive Domain

Answer: Applying

Maximum Points

B. Ken begins at 35 and moves 13 units to the left. Then, his next move is 2 1
units. Which point could he have ended on?

(A) 22 Key
®: 24 B
© 48

© 50




Geometric Shapes and Measures /
Applying (M02 08B)

Internationally, 35.4% of the students got this item correct
76.4% of the Japanese students got this correct

Guess what percentage of P4 students in Hong Kong got
this item correct?

2 Faculty of Education /. @ 21
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Geometric Shapes and Measures /
Applying (M02 08B)

NOT
22.0 44.6 10.0 23.0 0.2 0.2 42.5 46.2

52.3 5.8

18.5 1.5 0.0 49.5 54.6

CHINESE

TAIPEI 220
JAPAN

KOREA

9.2 76.4 6.1 6.0 1.9 0.4 75.9 76.8
20.8 54.7 3.3 18.9 1.6 0.7 55.7 53.8
17.3 56.2 8.4 17.8 0.2 0.1 54.7 57.6
22.9 354 14.4 22.1 3.3 1.9 33.9 36.8

“* HK < Chinese Taipei, Japan, Korea, Singapore

s Faculty of Education

The University of Hong Kong
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Discussion on Iltem M02 08B

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

The University of Hong Kong
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Another Example:

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

ID: M041302B Mathematics Grade 4 Block_Seq: M01_06
B. In the circle, draw a triangle with all sides the same length. Content Domain
Geometric Shapes and
Measures
Topic Area

Two- and Three-dimensional
Shapes

Cognitive Domain

Reasoning

Maximum Points

1

What points did you connect?

= Faculty of EAUcation
The University of Hong Kong
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Geometric Shapes and Measures /
Reasoning (M01 06B)

Internationally, 57.6% of the students got this item
correct

75.7% of the Korean students got this correct

Guess what percentage of P4 students in Hong Kong
got this item correct?

Faculty of EdUcation

The University of Hong Kong
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Geometric Shapes and Measures /
Reasoning (M01 06B)

NOT
59.1 13.2 25 21.5 3.7 59.1 0.0 0.0 56.4 61.5

63.2

1.6 0.4 27.8 6.1 63.2 0.8 0.0 67.2 59.8

73.3 7.2 29 9.1 7.0 73.3 0.4 0.0 78.0 68.4
75.7 29 1.2 15.1 5.1 75.7 0.0 0.0 81.1 70.5
64.5 6.6 22 14.8 11.8 64.5 0.1 0.0 66.3 62.9
57.6 4.6 1.3 16.8 17.1 57.6 2.0 0.5 60.3 55.1

“* HK < Chinese Taipei, Japan, Korea, Singapore / Gender

s Faculty of Education

The University of Hong Kong
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Discussion on Iltem M01 06B

Why did Hong Kong students do relatively better or
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

The University of Hong Kong
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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

s* Example from T15: M01_06B (Geometric Shapes &
Measure / Reasoning)

ID: M041302B Mathematics Grade 4 Block_Seq: M01_06
B. In the circle, draw a triangle with all sides the same length. Content Domain
Geometric Shapes and
Measures
Topic Area

Two- and Three-dimensional
Shapes

Cognitive Domain

Reasoning

Maximum Points

Cholity

LR =

What points did you connect?

= Faculty of EAUcation
The University of Hong Kong
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T15: M0O1 06B (Geometric Shapes & Measures /
Reasoning)

ID: M041302B

Mathematics Grade 4

Block_Seq: M01_06

Code | Response

Item: M041302B

Correct Response

10 | Equilateral triangle drawn through 12-4-8-12, 1-5-9-1, 2-6-10-2, or 3-7-11-3.
(Accept 12-4-8 for 12-4-8-12. Accept a sentence giving the same information.)
Incorrect Response
70 | Equilateral triangle drawn, but path not described or incorrectly described
71 | Path correctly described but equilateral triangle not drawn or incorrectly drawn
72 | Any other triangle drawn

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

79
| Nonresponse
99

Blank

s

A% an
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“»T15: M01_06B (Geometric Shapes & Measures /
Reasoning)

NOT

CHINESE
TAIPEI

JAPAN

INT'LAVG

s Faculty of Education

The University of Hong Kong
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Another Example:
**T15: M07_04 (Number / Knowing)

ID: M041059 Mathematics Grade 4 Block_Seq: M07_04

Content Domain

O . Number

. : O Topic Area
O . O Fractions and Decimals

Cognitive Domain

What FRACTION of this set of 10 circles is black? Knowing

Maximum Points

1

Answer:

s Faculty of Education

The University of Hong Kong
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**T15: M07_04 (Number / Knowing)

ID: M041059 Mathematics Grade 4 Block Seq: M07_04

Code | Response Item: M041059
Correct Response

10 4
E (do not accept 4 out of 10)

11
—, 0.4 or equivalent other than —

) 10

Incorrect Response

70 6
— or equivalent
10

71
g or equivalent

72 | 4

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

Nonresponse
99 | Blank

Faculty of Education
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**T15: M07_04 (Number / Knowing)

NOT
RE ACHED GIRLS | BOYS
42.2 52.4 0.0 1.3 0.0 4.1 94.6 0.0 0.0 94.9 94.3

CHINESE

92.9 0.2 0.2 2.0 0.4 3.7 93.1 0.6 0.0 95.1 91.3
TAIPEI
JAPAN 84.4 1.0 0.3 2.6 3.8 7.4 85.4 0.5 0.0 87.4 83.6
KOREA 90.9 1.0 0.0 1.6 2.6 3.6 91.9 0.3 0.0 93.1 90.6

SINGAPORE 33.2 57.8 0.3 0.8 1.4 6.3 91.0 0.2 0.0 92.7 89.3

INT'LAVG 51.5 3.8 0.3 34 15.9 19.4 55.3 5.4 0.3 57.6 53.1

Faculty of Education

The University of Hong Kong
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Primary 4 - M01 04

ID: M041087 Mathematics Grade 4 Block_Seq: M01_04
Add: Content Domain
0.36 + 0.77 Number

Topic Area

Answer: Fractions and Decimals
Cognitive Domain
Knowing
Maximum Points
1

Faculty of Education

The University of Hong Kong




Primary 4 - M01 04

ID: M041087

Mathematics Grade 4

Block_Seq: M01_04

Code

Response

Item: M041087

Correct Response

10

1.13

Incorrect Response

70

113

71

0.113

79

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

Nonresponse

99

Blank

=
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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:
- 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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