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Introduction

Logos of various sports competitions: SEA Games, Summer Olympics, World Cup.

Logos of various academic competitions: Physics Olympiads.

Question 1. What does excellence in competitions signify about the country’s 
talent development system?

Question 2. Why should a country devote resources – or invest – in competitions?
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Outline

The state of physics 
education in 

Malaysia

Malaysia and the 
Physics Olympiads

How can Physics 
Olympiad contribute 
to physics education 

in Malaysia?

Who are its various 
stakeholders?

What can be used as its 
indicators?

Our involvement

Our achivements

Framework for talent 
development

Common myths

The way forward
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Physics education ecosystem

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Formal and informal

Physics learned in schools (topic, subject), colleges (subject), universities (program).

Physics learned through broadcast media, print media, Internet media and social 
interactions OR through visits to STI-related places.

Stakeholders

Seen. Policy makers, administrators, teachers and technicians, students, parents.

Unseen. Textbook authors, equipment suppliers, private tutors, academic societies.

Career pathways
Graduate study (physics, engineering, others), employment in public or private sectors 
(STEM or non-STEM fields). 
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The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Formal channels
PRIMARY EDUCATION

A subtopic
LOWER SECONDARY

A subtopic
UPPER SECONDARY

Own subject
PRE-UNIVERSITY

Own subject

Physical science
Magnets 
Light and dark
Electricity
Measurements
Density
Properties of light
Sounds
Energy
Electricity
Heat
Force
Speed

Earth and space
Earth
Solar System 
Lunar phases and 
constellations
Eclipses

Energy and sustainable living
Light and optics
Electricity and magnetism
Force and motion
Heat
Sound waves
Electrical power and 
generation
Energy and power
Radioactivity

Exploration of Earth and space
Earth structure and 
processes
Stars and galaxies
Solar System
Meteoroid, asteroid and 
comets

Measurements
Force and motion I
Gravitation
Heat
Waves
Light and optics

Force and motion II
Pressure
Electricity
Electromagnetism
Electronics
Nuclear physics
Quantum physics

Mechanics and thermodynamics

Electricity and magnetism

Oscillations and waves, optics 
and modern physics

*Reference: Dokumen Standard Kurikulum dan Pentaksiran, Ministry of Education Malaysia.



7

The state of physics education in Malaysia Malaysia and the Physics Olympiads
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education in Malaysia?

Informal channels

*Reference: Public Awareness of Science, Technology and Innovation Report 2019, MOSTI.
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education in Malaysia?

*Reference: American Institute of Physics Statistical Research Center.
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Physics education indicators

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Data from surveys by local and international agencies.
Public Awareness of Science, Technology & Innovation Malaysia (2019)
Public Views about Science (2020)
Program for International Student Assessment (2018)

Data from public examinations.
SPM
STPM

Data from course enrollments.
University physics programs

Data from media visibility. 
Popular issues
Pseudoscience
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The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Surveys

*Reference: Results from PISA 2018 Country Note – Malaysia, Organisation for Economic Co-operation and Development.
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Surveys
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The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Examinations

*Reference: Laporan Analisis Keputusan Sijil Pelajaran Malaysia 2020 dan 2021, Lembaga Peperiksaan Malaysia.
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The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Examinations

*Reference: Laporan Peperiksaan STPM 2020, Majlis Peperiksaan Malaysia.
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The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Enrollment
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Enrollment
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The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Media visibility

*Reference: Public Awareness of Science, Technology and Innovation Report 2019, MOSTI.
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Main issues in physics education

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Students – quantity, quality, career feasibility

Educators – quantity, intellectual preparedness, renumeration

Public – perception, understanding

How has the pandemic influenced the quality of physics education?

Conclusion. Physics in Malaysia has an identity/image problem – What is it for? How does it serve the needs of the 
nation?
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Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

“In recognition of the growing significance of physics in all fields of science and 
technology, and in the general education of young people, and with the aim of 
enhancing the development of international contacts in the field of school 
education in physics, an annual physics competition has been organized for 
secondary school students. The competition is called the International Physics 
Olympiad and is a competition between individuals.”

The International Physics Olympiad (IPhO) is the highest physics competition for 
high school students.
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Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

It is one of the international science Olympiads.

The first competition was held in 1967 in Poland.

Each country may send one national team.

One national team consists of five students and two team leaders. 

The students must be under the age of 20 by 30th June in the year of the 
competition to compete (upper age limit). 

Is there a lower age limit? 

The team leaders must have a background in university physics.

What does a team leader do?
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The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?



21

Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Physics have both theoretical and practical aspects. 

Students are expected to apply what they know to new situations, critically and creatively. 

Theoretical examination (solve 3 structured problems in 5 hours)

Experimental examination (perform 2 experiments in 5 hours)

What is the expected level of IPhO problems? 

IPhO syllabus ≈ first year undergraduate physics. 

Pre-university: STPM, IB, A-levels, Asasi Pintar UKM, UEC.

Mathematical background: calculus.

Experimental skills: measurement, data analysis, error analysis.

Time management.
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Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Timetable of competition:
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Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Sample theoretical problem:
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Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Sample theoretical problem:
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Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Sample experimental problem:
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Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Sample experimental problem:
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Background

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Comparison between STPM questions and IPhO problems. 

STPM problems IPhO problems

Smaller scope of topics:
• No rotation in mechanics. 
• No special relativity in modern physics.

Broader scope of topics:
• Rotation of rigid bodies included. 
• Special relativity in modern physics.

One problem focused on a single topic. One problem involving many topics.
• Radiation and particles from the Sun.
• Large Hadron Collider.

Algebra is the default, minimal calculus. Calculus is the default. 

Practicals are guided, not timed and in groups/pairs. Practicals are open-ended, timed and individual. 

Using known formulas to solve old problems. Using known concepts to solve new problems. 



Since 2001, the Physics Education Subgroup, 
Institut Fizik Malaysia was responsible for the 
selection, training and competing stages, 
especially under the leaderships of Mr. Chia Song 
Choy and Prof. Lim Swee Cheng.  

Until 2010, Kuiz Fizik Kebangsaan represented 
the first selection stage.
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Malaysia’s participation

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?



Now, the Malaysia Physics Olympiad Committee is based in the Department of 
Applied Physics, Faculty of Science and Technology, Universiti Kebangsaan Malaysia.  

The committee includes representatives from KPM, MARA, USIM, UM, and private 
schools. 
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Malaysia’s participation

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?
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Malaysia’s participation

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Background

Selection

Training

Jan Feb March April May June July

STAGE 0 STAGE 1 STAGE 2 STAGE 3 STAGE 4

Invitation from 
host country

Announcement

Remote training 
camps

Remote training 
camps

First test
Term 1 topics

Second test
Term 2, 3 topics

Online training 
camps

Online training 
camps

EuPhO

Physical training 
camps

Physical training 
camps

IPhO

Where students come from? STPM, 
Matrikulasi, 

SPM 

MARA, 
Asasi Pintar UKM, 

Asasi Sains UM

UEC, 
A-levels

Stages What is it? Category A Category B Category C What do you get?

0 Announcement by the 
committee. 

Students nominated 
by teachers.

Students nominated by 
lecturers.

Students register with 
the committee.

1 First selection test 300 students - - National-level KPM 
certificate for scores > 
50%

2 Second selection test 30-40 students 10-20 students 10-20 students Gold, silver, bronze, HM 
ranking/KPM certificate

3 Online training camp 10 students 5 students 5 students

EuPhO S1 S2 S3 S4 S5 APhO International-level KPM 
certificate

4 Physical training camp 3 students 1 student 1 student

IPhO S1 S2 S3 S4 S5 International-level KPM 
certificate
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Malaysia’s participation

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Background

Selection

Training

Jan Feb March April May June July

STAGE 0 STAGE 1 STAGE 2 STAGE 3 STAGE 4

Invitation from 
host country

Announcement

Remote training 
camps

Remote training 
camps

First test
Term 1 topics

Second test
Term 2, 3 topics

Online training 
camps

Online training 
camps

EuPhO

Physical training 
camps

Physical training 
camps

IPhO
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Malaysia’s participation

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?
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Malaysia’s achievements

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?
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Malaysia’s achievements

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

What can we be proud of?

What must we improve?
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Malaysia’s achievements

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

What can we be proud of?
Short term versus long term

Individual versus community

What must we improve?
Governance – “Twilight zone”

Recognition – What, how and when?

Investment – Time and energy 

Conclusion. What is our end game? To participate, to win medals, to host?

Individual Community

Short term Scholarship Talents

Long term Dedication Talents
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Nurturing talents

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

First concept. Bloom talent development framework.

Second concept. Science capital.

Third concept. Problem solving strategies in physics.
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Nurturing talents

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

First concept. Bloom talent development framework.

Second concept. Science capital.

Third concept. Problem solving strategies in physics.
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Bloom talent development framework

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?
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Science capital

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?
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Problem solving strategies in physics

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

*Reference: A.H. Johnstone, 2001, Can problem solving be taught?
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Problem solving strategies in physics

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Increasing difficulty – requires scaffolding 
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Common myths

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

The Physics Olympiad only benefits students.

The Physics Olympiad only benefits gifted students.

The Physics Olympiad is just like any other high school science competition.

The Physics Olympiad is beyond the reach of high school students.
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Dispelling the myths

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

The Physics Olympiad only benefits students. 

The Physics Olympiad benefits students, teachers and parents (if they want to).

The Physics Olympiad only benefits gifted students.

The Physics Olympiad attracts all types of students.

The Physics Olympiad is just like any other high school science competition.

The Physics Olympiad is the highest academic competition for physics.

The Physics Olympiad is beyond the reach of high school students.

The Physics Olympiad is well within the reach of high school students (if trained).
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Vicious circle

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Student: 
I am too unintelligent to compete in the Physics 

Olympiad.

Teacher: 
Physics Olympiad will not help me become a more 

effective teacher.

Parents:
Physics Olympiad merely distracts from “real” 

learning.
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Virtuous circle

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Student: 
I can be and willing to be trained to compete in the 

Physics Olympiad.

Teacher: 
Physics Olympiad can spur me to become a more 

effective teacher.

Parents:
Physics Olympiad enhances learning and opens future 

opportunities. 
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Student: 
I can be and willing to be trained to compete in the 

Physics Olympiad.

Teacher: 
Physics Olympiad can spur me to become a more 

effective teacher.

Parents:
Physics Olympiad enhances learning and opens future 

opportunities. 
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Onwards to the future

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

Physics Olympiads is as much about 
problem solving as it is about physics.

Physics Olympiads brings people together 
from various sectors in the physics 
education community for a common 
cause.

Physics Olympiads contributes to the 
country’s talent pool. 
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Onwards to the future

The state of physics education in Malaysia Malaysia and the Physics Olympiads
How can Physics Olympiad contribute to physics 

education in Malaysia?

I am interested. How can I participate or contribute?

It fosters a closer relationship between schools, colleges and universities.

In order to secure talents, invest in those who can nurture the talents.

Conclusion. The image problem suffered by physics can be ameliorated through the Physics Olympiad. 
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Thank you.
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