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� What is TIMSS?

� What does it test?  And what does it measure?

� Findings in TIMSS 2019 HK study

� I’d compare them with the results of previous rounds

� HK students performance in selected items 

� Pedagogies.
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Background of TIMSS 2019

� Trends in International Mathematics and Science Study

� TIMSS is conducted under the auspices of the International 

Association for the Evaluation of Educational Assessment 

(IEA) 

� Its dates back to 1964

� Among others, it measures student achievement in 

mathematics and science at Grade 4 (Yr 5) and 

Grade 8 (Yr 9)
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National, social and 

educational contexts

Home, school, teacher,

and classroom contexts

Student achievement 

and attitudes

Background of TIMSS 2019



Participating Countries/Regions 

� ~70 countries/regions participated in TIMSS 2019

� ~60 countries/regions participated in the 4th grade 

(Year 5) assessment

� ~45 countries/regions participated in the 8th grade 

(Year 9) assessment

� More than 580,000 students were tested worldwide
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From paperTIMSS to eTIMSS

� TIMSS 2019 is transitioning from paper-and-pencil test 

(paperTIMSS) to computer-based assessment (eTIMSS)

� Transitioning to eTIMSS is to:

� reflect the growing use of digital devices in school and 

everyday life

� keep pace with an increasing worldwide reliance on digital 

communication and assessment 

� enable participating countries to capitalize on the benefits of 

technology to ask students to solve mathematics problems 

and conduct science investigations in interactive situations
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TIMSS 2015
paper

TIMSS 2019
electronic Comparable?

70% correct 50% correct



Bridge Study in TIMSS 2019
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Same set of items

paper electronic

2019

70% correct 65% correct

Bridge Study 



TIMSS 2019 in Hong Kong

� The Hong Kong samples included students from local 

and non-local schools

� 139 primary schools and 136 secondary schools 

� 2968 Primary 4 students and 3265 Secondary 2 students 

were tested in eTIMSS

� 1329 Primary 4 students and 1423 Secondary 2 students 

were tested in the Bridge study
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Bridge and eTIMSS



Why do I cover Grade 4 and Grade 8 results?

S2

S1

P6

P5

P4

P3

P2

P1
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Primary 4
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Primary 4 Science

9th-20th: no stat. sign. diff.9th-20th: no stat. sign. diff.
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15th15th



Trends in Primary 4 

Science
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Bridge 2019 vs. Previous TIMSS Cycles

Science

Scale scores s.e.

2019 eTIMSS 531 3.4

2019 Bridge Study 542 7.3

2015 557 2.9

2011 535 3.7

2007 554 3.5

2003 542 3.0

1995 508^ 3.4

^ TIMSS 2019 Bridge result significantly higher

Trend: Bridge & Previous Cycles (P4)
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Secondary 2



Secondary 2 Science

14th-20th: no stat. sign. diff.14th-20th: no stat. sign. diff.
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17th17th



Trends in Secondary 2 
Science
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Bridge 2019 vs. Previous TIMSS Cycles (Secondary 2)

Science

Scale scores s.e.

2019 eTIMSS 504 5.2

2019 Bridge Study 531 5.3

2015 546# 3.9

2011 535 3.4

2007 530 5.0

2003 556# 3.0

1999 530 3.5

1995 510^ 5.9

^ TIMSS 2019 Bridge result significantly higher #  TIMSS 2019  Bridge result significantly lower

Trend: Bridge & Previous Cycles (S2)
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Primary 4:

Gender



TIMSS 2019

Gender & 

Science 

Achievement 

(Primary 4)

TIMSS 2019

Gender & 

Science 

Achievement 

(Primary 4)
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Gender and Achievement (P4)

TIMSS 2019

No significant 

difference

TIMSS 2019

No significant 

difference
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Secondary 2:

Gender



TIMSS 2019

Gender & 

Science 

Achievement 

(Secondary 2)

TIMSS 2019

Gender & 

Science 

Achievement 

(Secondary 2)
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Gender and Achievement (S2)

TIMSS 2019

No significant 

difference

TIMSS 2019

No significant 

difference
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A Short Summary

� P4: There have been ups and downs over the past 25 

years.

� No evidence that ‘we have been getting worse’.

� Nor evidence that ‘we have been getting better’.

� S2: We are at the 20 years low

� Switching to e-test negatively impacted on students’ 

achievement.

� There’s no gender differences overall
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Primary 4:

Socioeconomic 

status; resources

How do we know?

Who do we ask?



Primary 4
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Primary 4

Home Resources 
for Learning

Primary 4

Home Resources 
for Learning
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Secondary 2:

Socioeconomic 

status; resources



Secondary 2
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Secondary 2

Home 
Educational 
Resources

Secondary 2

Home 
Educational 
Resources



A Short Summary

� In primary school, the association between 

Socioeconomic status and achievement in HK is weaker 

than the international association.

� In S2, it still applies for students of middle to low SES

� High SES are privileged.
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Primary 4:

Students’ well-being 

and absence
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A Short Summary – P4

� The data prompts us to support those who arrive at 

school feeling hungry and/or tied.

� And those who are absent regularly.

� Absence and achievement may be chicken-and-egg issue

� These all may relate to SES – but we need to further 

investigate.
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What do the scores 

mean? (Primary 4)
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Four Levels of International Benchmarks

48

Students show limited understanding of scientific concepts and 

limited knowledge of foundational science facts.

It can be considered a level of minimum proficiency internationally. 

Many countries had >90% of their students reaching the Low Benchmark.







Four levels of International benchmarks

51

Students show knowledge and understanding of some aspects of 
science. 
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Students show knowledge and understanding of some aspects of 
science. 

• Students show basic knowledge of what plants and animals need to 

survive as well as some knowledge of the characteristics of animals.

• Students can recognize different properties of matter, demonstrate 

understanding of simple electrical circuits, and apply elementary 

• knowledge of forces and motion, such as the force between a magnet 

and different materials.

• Students show some understanding of Earth’s physical characteristics.

• Students can relate information in diagrams to some basic science 

concepts.

Four Levels of International Benchmarks
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Students communicate and apply knowledge of life, physical, and 
Earth sciences. 

Four Levels of International Benchmarks
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Students communicate and apply knowledge of life, physical, and 
Earth sciences. 

• Students communicate knowledge of characteristics of plants and 

animals. For example, they can distinguish living things from non-living 

things and demonstrate some knowledge of life cycles of plants and 

animals.

• Students can apply knowledge of ecosystems and of organisms’ 

interactions with their environment. They can complete food chains 

and recognize some plant and animal features that provide 

advantages in a given environment. Students demonstrate an 

understanding of how germs spread.

Four Levels of International Benchmarks
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Students communicate and apply knowledge of life, physical, and 
Earth sciences. 

• Students demonstrate knowledge of states and properties of matter. 

They understand basic properties of magnets, including the forces 

between two magnets. Students show some elementary knowledge 

about how shadows are formed. They apply knowledge of energy 

transfer in practical contexts and show some understanding of forces 

and motion, including gravity and air resistance.

Four Levels of International Benchmarks
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Students communicate and apply knowledge of life, physical, and 
Earth sciences. 

• Students know various facts about the Earth’s physical characteristics 

and climates, and show basic understanding of the Earth-Moon-Sun  

system.

• Students can make simple inferences using models, tables, and 

diagrams.

Four Levels of International Benchmarks
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Four Levels of International Benchmarks
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• Students demonstrate knowledge of characteristics 

and life processes of a variety of organisms.

• Students communicate understanding of relationships 

in ecosystems and interactions between organisms and 

their environment, such as explaining adaptations and 

identifying animals that compete for food.

• They can evaluate experimental designs to test how 

light and water affect the growth of plants. 

• ……

• …

Four Levels of International Benchmarks



Intermediate Benchmark Item – Primary 4
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• Example of a High Benchmark Item – Primary 4
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• Example of an Advanced Benchmark Item – Primary 4
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International Benchmarks (P4)
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International Benchmarks: Trends for P4

Advanced High Intermediate Low

2019 8% 41% 79% 96%

2015 16% 55% 88% 98%

2011 9% 45% 82% 96%

2007 14% 55% 88% 98%

2003 7% 47% 87% 98%

1995 5%* 30%* 69%* 91%*



A Short Summary

� There are four levels of benchmarks in TIMSS

� They can be a great reference for your curriculum planning

� We were ok having 96% students achieving low 

benchmark

� Though we had 98% students

� The percentages of students achieving intermediate, high 

and advanced benchmark were lower than most of the 

previous rounds (2015, 2007, 2003)
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What do the scores 

mean? (Secondary 2)

70
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Four Levels of International Benchmarks

Students show and apply some knowledge of biology and the 
physical sciences. 



The crocodile can see predators and prey 
almost all of the way around body without 
moving its head.
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Students apply understanding of concepts from biology, chemistry, 
physics, and Earth science.  

Four Levels of International Benchmarks





Four levels of International benchmarks
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Students communicate understanding of concepts related to 
biology, chemistry, physics, and Earth science in a variety 
of contexts. 
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Four Levels of International Benchmarks





Content domains and 

Cognitive domains
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Life Science Physics Science Earth Science

Content domains

C
o

g
n

it
iv

e
 d

o
m

a
in

s

Knowing

Applying

Reasoning

45% 35% 20%

40%

40%

20%

covers the facts, concepts, and procedures students need to know

focuses on students’ ability to apply knowledge and conceptual 

understanding to solve practical problems or answer questions

goes beyond the solution of familiar problems to encompass 

unfamiliar situations, complex contexts, and multistep problems. 

P4



Content and Cognitive Domains (P4)

Life Science
Physical 

Science

Earth 

Science

HKSAR 523 529 549

Knowing Applying Reasoning

HKSAR 537 526 531
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Life Science Physical Science Earth Science

Girls Boys Girls Boys Girls Boys

HKSAR 529* 518 525 532 544 554*

International 510* 503 504 506* 499 503*

*Achievement significantly higher

Knowing Applying Reasoning

Girls Boys Girls Boys Girls Boys

HKSAR 531 542* 528 525 534 528

International 504 507* 506* 503 509* 503

82

Content and Cognitive Domains by Gender (P4)
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Attitudinal results
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Attitudinal results

You may be aware that HK students’ 

attitude towards learning science has 

not been very positive.

(1) What could we do to enhance it?

(2) Respond to posts of others.

(3) Like

https://padlet.com/mauricec/attitude





Attitude

86

Like

Confidence 

in success

See science 

as important



Confidence 

in science



1) I think learning science will help me in my daily life

2) I need science to learn other school subjects

3) I need to do well in science to get into the university of my 

choice

4) I need to do well in science to get the job I want

5) I would like a job that involves using science

6) It is important to learn about science to get ahead in the world

7) Learning science will give me more job opportunities when I 

am an adult

8) My parents think that it is important that I do well in science

9) It is important to do well in science

See science 

as important



Like



Attitudinal Results (Primary 4)

Students Very 

Much Like

Learning Science

Students 

Somewhat Like

Learning 

Science

Students Do Not

Like Learning 

Science

HK % (Scale Avg.) 49% (547) 37% (519) 15% (509)

Int’l % (Scale Avg.) 52% (506) 36%  (478) 12% (467)

Students Very 

Confident in 

Science

Students 

Somewhat 

Confident in 

Science

Students Not 

Confident in 

Science

HK % (Scale Avg.) 23% (562) 49% (532) 29% (506)

Int’l % (Scale Avg.) 38% (520) 43% (486) 19% (453)



Primary 4

Students Like 
Learning Science 

Scale

Primary 4

Students Like 
Learning Science 

Scale
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Primary 4

Students Confident 
in Science Scale

Primary 4

Students Confident 
in Science Scale
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Secondary 2

Students Value 
Science Scale

Secondary 2

Students Value 
Science Scale
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Trends in Valuing Science

^ Result significantly higher than 2019

Students Value Science – Secondary 2

Strongly Value Science

Hong Kong International

2019 23-(0.9) 36 (0.2)

2015 24-(1.0) 40^ (0.2)

2011 26^(1.0) 41^ (0.2)



Very Much Like Learning 

Science
Very Confident in Science

% of P4 Students % of P4 Students

Hong Kong International Hong Kong International

2019 49 (1.5) 52 (0.2) 23 (0.9) 38 (0.2)

2015 57^ (1.0) 56^ (0.2) 25 (1.2) 40^ (0.2)

2011 52 (1.3) 53^ (0.2) 25 (0.9) 43^ (0.2)

Very Much Like Learning 

Science
Very Confident in Science

% of S2 Students % of S2 Students

Hong Kong International Hong Kong International

2019 23 (1.0) 35 (0.2) 11 (0.6) 23 (0.2)

2015 30^ (1.0) 37^ (0.2) 13^ (0.6) 22^ (0.2)

2011 28 (1.3) 35^ (0.2) 8^ (0.6) 20^ (0.2)
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Expand on your strategies based on 

the items and data

(1) What could we do to enhance it?

(2) Respond to posts of others.

(3) Like

https://padlet.com/mauricec/attitude

Further data for 

your consideration:



Science Labs,

Science Experiments
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School Resources for Conducting Experiment 

(Primary 4)
98

Having a Science Lab in 

Schools

Teachers Having Assistance 

When Students Are 

Conducting Experiments

Hong Kong 42% (543) 62% (534)

Chinese Taipei 93% (557) 90% (558)

Japan 100% (562) 36% (559)

Korea 99% (588) 74% (590)

Singapore 98% (595) 67% (597)

International 36% (496) 35% (491)



Frequency on Conducting Experiments in 

Science Lessons (Primary 4)

At Least Once 

a Week

Once or Twice 

a Month

A Few Times 

a Year
Never

Hong Kong 13% (512) 28% (535) 36% (546) 22% (515)

Chinese Taipei 58% (562) 31% (558) 6% (546) 5% (529)

Japan 64% (561) 32% (572) 3% (505) 1% (~ ~)

Korea 72% (587) 25% (591) 3% (585) 1% (~ ~)

Singapore 39% (588) 40% (605) 17% (595) 4% (558)

International 31% (475) 26% (499) 24% (503) 18% (478)
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Take Home / Stay Home Message (P4)

� There have been ups and downs over the past 25 years.

� No evidence that ‘we have been getting worse’

� Nor evidence that ‘we have been getting better’

� The achievement score in 2019 was worse than that of 2015, but 

was similar to that of 2011

� Switching to e-test negatively impacted on students’ 

achievement

� There’s no gender differences overall

� The association between Socioeconomic status and achievement 

in HK is weaker than the international association

� Issues of well-beings and absence

100



� Benchmarking levels are a useful tool for our curriculum 

planning

� While there’s up and down in the overall result, the % of 

students achieved intermediate, high and advanced levels seem

to be lower than the previous years 

� Different components of ‘attitude’:

� Like science

� Value science

� Confidence in learning science

� Doing experiments is important in science. But more doesn’t 

directly translate into better learning

� Situational interest vs personal interest

101

Take Home / Stay Home Message (P4)



Now we look at items…

Go to Part 2



Summary

� What is TIMSS?

� What does it test?  And what does it measure?

�More than achievement

�Benchmarks

�Three components of attitude:

�like, confidence, value of science

�SES, absence, well-being

� Findings in TIMSS 2019 HK study
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Summary

� HK students performance in selected items

�Pedagogies (card sorting/ talk)

�Curriculum
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祝大家牛年

身體健康,教學相長!



TIMSS Materials
� International reports of TIMSS 2019 may be downloaded at:

� https://timss.bc.edu

� Enquiries concerning TIMSS 2019:

� Professor Frederick Leung – 2859-2355 / frederickleung@hku.hk

� Mr. Yip, Hak Kwong – 2310-1081 / yiphk@policy21.org

� Dr. Maurice Cheng – Maurice.cheng@waikato.ac.nz

� Dr. Kennedy Chan – kennedyckh@hku.hk

� Ms. Annie Chan – annieckl@hku.hk

� Miss Connie Leung – 3917-5055 / ccyleung@hku.hk

� HKIEA Centre Website: www.fe.hku.hk/hkiea
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