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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!



TIMSS 2019
�TIMSS 2019 is the 7th 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 4th grade assessment

�39 countries/regions & 7 benchmarking entities 
participated in the 8th 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
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Curriculum Framework for TIMSS



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

Number (50%)

Measurement and geometry (30%)

Data (20%)

Content Domains for Grade 8

Number (30%)

Algebra (30%)

Geometry (20%)

Data and Probability (20%)

Cognitive Domains for Grades 4

Knowing (40%)

Applying (40%)

Reasoning (20%)

Cognitive Domains for Grades 8

Knowing (35%)

Applying (40%)

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%)



Cognitive Domain

Cognitive domain (Grade 4)

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

retrieve, measure

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

Reasoning (20%) Analyze, integrate/synthesize, evaluate, draw 

conclusions, generalize, justify



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 keep pace with an increasing worldwide 

reliance on digital communication and assessment 

�Capitalize on the benefits of technology to ask students to 

solve mathematics problems and conduct science 

investigations in interactive situations

�Problem Solving and Inquiry tasks (PSIs): simulate real world 

and laboratory situations where students can integrate and 

apply process skills 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



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)
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eTIMSS 2019 vs Bridge 2019 

(Primary 4)

Mathematics eTIMSS Bridge

Significant?Scale

scores

s.e. Scale 

scores

s.e.

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.



2. Achievement of Hong Kong 

Students in TIMSS 2019
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Primary 4 Mathematics
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Secondary 2 Mathematics 
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International Benchmarks - Grade 4
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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.

4 levels of International Benchmarks: Advanced (625), High (550), 

Intermediate (475) and Low (400)



98%



Intermediate International Benchmark
� There are four levels of benchmarks
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…Students can read and complete simple bar graphs and tables.

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.



91%



High International Benchmarks
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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.



80%



Advanced International Benchmarks

27

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.



�Example of an Advanced Benchmark Item – Primary 4
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35%





International Benchmarks (P4 maths)

(first 16 countries)
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3 (a) TIMSS 2019 Findings: 

Student Attitudes
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Attitudinal Aspects towards Learning 

Mathematics
� Like learning math

�Confidence in math

�Value (Grade 8 only)
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� Like learning math

�Confidence in math

�Value (Grade 8 only)
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Attitudinal Aspects towards Learning 

Mathematics



� Like learning math

�Confidence in math

�Value (Grade 8 only)

34

Attitudinal Aspects towards Learning 

Mathematics
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I enjoy learning mathematics

I learn many interesting things in mathematics

I like mathematics

I like any schoolwork that involves numbers

I like to solve mathematics problems

I look forward to mathematics lessons

Mathematics is one of my favorite subjects

I wish I did not have to study mathematics

Mathematics is boring
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31.5

26.1
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40.0

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

I am just not good at mathematics

Mathematics makes me nervous

Mathematics is harder for me than any other subject

Mathematics makes me confused
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Attitudinal Results (P4 maths)
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Primary 4

Students Very 

Much Like 

Learning 

Mathematics

Students 

Somewhat Like 

Learning 

Mathematics

Students Do Not 

Like Learning 

Mathematics

HKSAR % 30% 38% 32%

International % 45% 35% 20%

Primary 4

Students Very 

Confident in 

Mathematics

Students 

Somewhat

Confident in 

Mathematics

Students Not

Confident in 

Mathematics

HKSAR % 18% 43% 39%

International % 32% 44% 23%



3 (b) Background of Students

School Composition by Socioeconomic 
Background of the Students
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�School Composition by Socioeconomic 

Background of Students (Grade 4)

40

More Affluent

Neither More 

Affluent 

Nor More 

Disadvantaged

More 

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



Home Resources for Learning

41

Primary 4

Many 

Resources

Some 

Resources

Few 

Resources

HKSAR % 27% 67% 6%

International % 17% 75% 8%
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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) 

Class Size



Int’l average154

HK: 152

Singapore: 211

New Zealand: 160

Philippines: 173
Hours for 

instruction 

Grade 4



�How often do you usually assign mathematics homework to 

students in this class? (Grade 4)

44

No math 

homework

Less than 

once a 

week

1 or 2 

times a 

week

3 or 4 

times a 

week

Every day

% % % % %

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



�When you assign mathematics homework to the students 

in this class, about how many minutes do you usually 

assign? (Grade 4)

45

15 minutes 

or less

16-30 

minutes

31-60 

minutes

More than 

60 minutes

Not 

Applicable

% % % % %

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



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 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) 

Class Size

Class Size and Achievement (Grade 4)

% of students

(s.e.)

Scale scores

(s.e.)

1-19 students 5 (2.3) 627(22.6)

20-32 students 79 (4.0) 593 (3.9)

33 or more students 16 (3.5) 629 (6.8)







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??



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?



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”!



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 20th in a certain cycle may not mean 

the same thing as a rank of 20th in another cycle

�Also, when comparing the relatively rankings between two 

countries, we should take the standard error of measurement 

into consideration



500

602



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 15th to 18th without further 

qualification



Table 2



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!



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.



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?



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



Trends in Hong Kong Achievement

(Primary 4)
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Trends
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Grade 4
Mathematics
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Grade 8
Mathematics

Trends



Hong Kong: Over 24 Years of TIMSS
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Implications for curriculum 

development: What 

happened between 2003 

and 2007? 
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TIMSS 2019

Gender & 

Mathematics 

Achievement 

(Primary 4)

TIMSS 2019

Gender & 

Mathematics 

Achievement 

(Primary 4)

5(b) Gender



Gender and Achievement (P4 maths)
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TIMSS 2019

No significant difference

TIMSS 2019

No significant difference



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



Performance of Hong Kong Students in 

Mathematics Content and Cognitive 

Domains 2019

Grade 4

Number
Measurement 

and Geometry
Data

HKSAR 598 608 607

Knowing Applying Reasoning

HKSAR 600 606 596



Content and Cognitive Domains by 

Gender (Primary 4 mathematics)
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Primary 4

Number

(598)

Measurement &

Geometry

(608)

Data

(607)

Girls Boys Girls Boys Girls Boys

HKSAR 595 600 600 615* 607 607

International 505 509* 500 507* 498 499

*Achievement significantly higher 

Primary 4

Knowing

(600)

Applying

(606)

Reasoning

(596)

Girls Boys Girls Boys Girls Boys

HKSAR 594 605* 604 608 590 601*

International 500 507* 505 506* 500 507*



Home Resources for Learning
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Primary 4

Many 

Resources

Some 

Resources
Few Resources

HKSAR % 27% 67% 6%

International % 17% 75% 8%

5(d) Background Variables & Achievement

Primary 4

Many 

Resources

Some 

Resources
Few Resources

HKSAR % (Scale 

Avg.)
27% (636) 67% (595) 6% (561)

Int’l % (Scale Avg.) 17% (562) 75%  (498) 8% (433)
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�School Composition by Socioeconomic Background of 

Students (Grade 4)

74

More Affluent

Neither More 

Affluent 

Nor More 

Disadvantaged

More 

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



�School Composition by Socioeconomic Background of 

Students (Grade 4)

75

More Affluent

Neither More 

Affluent 

Nor More 

Disadvantaged More Disadvantaged

%

Scale 

Scores %

Scale 

Scores %

Scale 

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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Frequency of Being Absent from School
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* % too low for score estimation
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International

Hong Kong

Classroom Teaching Limited by Students Not 

Ready for Instruction



�How often do you usually assign mathematics homework to 

students in this class? (Grade 4)

82

No math 

homework

Less than 

once a week

1 or 2 

times a 

week

3 or 4 

times a 

week

Every day

% % % % %

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



�When you assign mathematics homework to the students 

in this class, about how many minutes do you usually 

assign? (Grade 4)

83

15 

minutes or 

less

16-30 

minutes

31-60 

minutes

More than 

60 minutes

Not 

Applicable

% % % % %

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



�How often do you usually assign mathematics homework to 

students in this class? (Grade 4)

84

No math 

homework

Less than once 

a week

1 or 2 times a 

week

3 or 4 times a 

week
Every day

%

Scale 

Scores %

Scale 

Scores %

Scale 

Scores %

Scale 

Scores %

Scale 

Scores

Chinese Taipei 0.8 574 0.3 608 2.8 594 24.5 597 71.5 601

Hong Kong SAR 0.0 N/A 0.0 N/A 3.8 586 3.6 620 92.6 601

Japan 7.1 595 2.3 616 10.5 594 21.4 587 58.7 594

Korea, Rep. of 25.4 603 30.4 597 30.4 603 13.5 589 0.3 613

Singapore 0.5 642 6.0 601 24.4 626 48.3 627 20.9 629

International Average 7.3 501 7.6 499 25.2 502 30.5 505 29.5 502



�When you assign mathematics homework to the students 

in this class, about how many minutes do you usually 

assign? (Grade 4)

85

15 minutes or 

less
16-30 minutes

31-60 

minutes

More than 60 

minutes

Not 

Applicable

%

Scale 

Scores %

Scale 

Scores %

Scale 

Scores %

Scale 

Scores %

Scale 

Scores

Chinese Taipei 10.9 596 77.2 600 11.0 601 0.0 N/A 0.9 574

Hong Kong SAR 6.0 601 71.1 606 22.3 586 0.6 585 0.0 N/A

Japan 19.9 588 64.2 593 8.5 596 0.0 N/A 7.3 595

Korea, Rep. of 48.7 597 25.8 601 0.3 580 0.0 N/A 25.2 603

Singapore 7.3 606 67.9 626 24.0 631 0.3 620 0.5 642

International Average 30.4 498 50.4 504 11.0 498 0.9 467 7.3 501



Home Resources for Learning
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Primary 4

Many Resources Some Resources Few Resources

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

Int’l % (Scale Avg.) 17% (562) 75%  (498) 8% (433)

5(e) Efficiency of the Education System
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Primary 4

Home Educational 

Resources for 

Learning 

Mathematics

Primary 4

Home Educational 

Resources for 

Learning 

Mathematics



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



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)

91

Primary 4

Students Very 

Much Like 

Learning 

Mathematics

Students 

Somewhat Like 

Learning 

Mathematics

Students Do Not 

Like Learning 

Mathematics

HKSAR % 30% 38% 32%

International % 45% 35% 20%

Primary 4

Students Very 

Confident in 

Mathematics

Students 

Somewhat

Confident in 

Mathematics

Students Not

Confident in 

Mathematics

HKSAR % 18% 43% 39%

International % 32% 44% 23%
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Primary 4

Students Very 

Much Like 

Learning 

Mathematics

Students 

Somewhat Like 

Learning 

Mathematics

Students Do Not 

Like Learning 

Mathematics

HKSAR % (Scale Avg.) 30% (626) 38% (596) 32% (585)

Int’l % (Scale Avg.) 45% (520) 35%  (491) 20% (479)

Primary 4

Students Very 

Confident in 

Mathematics

Students 

Somewhat

Confident in 

Mathematics

Students Not

Confident in 

Mathematics

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

Int’l % (Scale Avg.) 32% (545) 44% (487) 23% (456)

Attitudinal Results (P4 maths)
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Primary 4

Students Like 

Learning 

Mathematics Scale

Primary 4

Students Like 

Learning 

Mathematics Scale



94

Primary 4

Students Confident 

in Mathematics

Scale

Primary 4

Students Confident 

in Mathematics

Scale
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Primary 4

(HKSAR %)

Secondary 2

(HKSAR %)

Students Very Much Like 

Learning Mathematics
35% 15%

Students Very Confident in 

Mathematics 
19% 10%

Students Strongly Value 

Mathematics
N.A. 19%

�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

Attitudes of Students 
from Grade 4 to Grade 8



What Price Have Hong Kong Paid for 

High Achievement?

Students’ physical health?

Students’ interest and 
development of hobbies?

Students’ enjoyment of school 
life?

Students’ enjoyment of family 

life?



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



6(b) How to Use TIMSS Data for 

School Improvement
School report







� Do you think the following item is difficult for Hong Kong 

students? (from T15)

6(c) Use of the Item Scores for 

Professional Development of Teachers



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?



10 79 V1 OMITTED
NOT 

REACHED
GIRLS BOYS

HONG KONG 31.0 67.9 31.0 1.0 0.2 28.3 33.1

CHINESE TAIPEI 31.2 64.2 31.2 4.6 0.0 26.8 35.0

JAPAN 70.0 27.2 70.0 2.8 0.0 73.0 67.1

KOREA 43.0 54.1 43.0 2.4 0.5 42.1 43.9

SINGAPORE 60.6 38.2 60.6 1.2 0.0 61.2 60.0

INT'L AVG 37.8 53.5 37.8 7.4 1.3 35.6 40.0

�HK < Japan, Korea, Singapore and Int’l Avg.

Geometric Shapes and Measures / 

Applying (M02_08A)



�Do you think the following item is difficult for 

Hong Kong students? (from T15)



� 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?

Geometric Shapes and Measures / 

Applying (M02_08B)



A B C D OMITTED
NOT 

REACHED
GIRLS BOYS

HONG KONG 22.0 44.6 10.0 23.0 0.2 0.2 42.5 46.2

CHINESE 

TAIPEI
22.0 52.3 5.8 18.5 1.5 0.0 49.5 54.6

JAPAN 9.2 76.4 6.1 6.0 1.9 0.4 75.9 76.8

KOREA 20.8 54.7 3.3 18.9 1.6 0.7 55.7 53.8

SINGAPORE 17.3 56.2 8.4 17.8 0.2 0.1 54.7 57.6

INT'L AVG 22.9 35.4 14.4 22.1 3.3 1.9 33.9 36.8

�HK < Chinese Taipei, Japan, Korea, Singapore

Geometric Shapes and Measures / 

Applying (M02_08B)



Discussion on Item 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?



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

Another Example:



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?



Geometric Shapes and Measures / 

Reasoning (M01_06B)

� HK < Chinese Taipei, Japan, Korea, Singapore / Gender

10 70 71 72 79 V1 OMITTED
NOT 

REACHED
GIRLS BOYS

HONG KONG 59.1 13.2 2.5 21.5 3.7 59.1 0.0 0.0 56.4 61.5

CHINESE 

TAIPEI
63.2 1.6 0.4 27.8 6.1 63.2 0.8 0.0 67.2 59.8

JAPAN 73.3 7.2 2.9 9.1 7.0 73.3 0.4 0.0 78.0 68.4

KOREA 75.7 2.9 1.2 15.1 5.1 75.7 0.0 0.0 81.1 70.5

SINGAPORE 64.5 6.6 2.2 14.8 11.8 64.5 0.1 0.0 66.3 62.9

INT'L AVG 57.6 4.6 1.3 16.8 17.1 57.6 2.0 0.5 60.3 55.1



Discussion on Item 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?



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



Two-digit Diagnostic Codes

�Example from T15: M01_06B (Geometric Shapes & 

Measure / Reasoning)



116

�T15: M01_06B (Geometric Shapes & Measures / 

Reasoning)



10 70 71 72 79 V1 OMITTED
NOT 

REACHED
GIRLS BOYS

HONG KONG 59.1 13.2 2.5 21.5 3.7 59.1 0.0 0.0 56.4 61.5

CHINESE 

TAIPEI
63.2 1.6 0.4 27.8 6.1 63.2 0.8 0.0 67.2 59.8

JAPAN 73.3 7.2 2.9 9.1 7.0 73.3 0.4 0.0 78.0 68.4

KOREA 75.7 2.9 1.2 15.1 5.1 75.7 0.0 0.0 81.1 70.5

SINGAPORE 64.5 6.6 2.2 14.8 11.8 64.5 0.1 0.0 66.3 62.9

INT'L AVG 57.6 4.6 1.3 16.8 17.1 57.6 2.0 0.5 60.3 55.1

�T15: M01_06B (Geometric Shapes & Measures / 

Reasoning)



�T15: M07_04 (Number / Knowing)

Another Example:
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�T15: M07_04 (Number / Knowing)



�T15: M07_04 (Number / Knowing)

10 11 70 71 72 79 V1 OMITTED
NOT 

REACHED
GIRLS BOYS

HONG KONG 42.2 52.4 0.0 1.3 0.0 4.1 94.6 0.0 0.0 94.9 94.3

CHINESE 

TAIPEI
92.9 0.2 0.2 2.0 0.4 3.7 93.1 0.6 0.0 95.1 91.3

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'L AVG 51.5 3.8 0.3 3.4 15.9 19.4 55.3 5.4 0.3 57.6 53.1



Primary 4 – M01_04
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Primary 4 – M01_04



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!



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!
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