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What is STEM?

• STEM stands for Science, Technology, 
Engineering and Mathematics. 

• Commonly, when we refer to STEM, it can 
refer to the separate subjects within STEM or 
an integrated discipline connecting all the 
separate subjects. 

• We will use the above framework for this 
presentation. 



Why is STEM so important? 
• With globalization, new developments in ICT and advances 

in science & technology impacting on society,  the 
competitiveness of nations are at stake – jobs are taking 
flight, some traditional vocations are  at the risk of 
becoming  irrelevant, and job functions are coalescing and 
moving up the value chain.

• Nations need to take attention of these developments and 
respond accordingly to the challenges so that their people 
are better equipped with the skill sets to  thrive in the new 
economy.

• Modern economy is very much driven by STEM.
• Imperative to lay good foundation for STEM in schools  for 

students.  



Education system in Singapore 

• Has attracted international recognition.
• Latest global education rankings, released by the Organization 

of Economic Co-operation and Development in May 2015, put 
Singapore at the top for quality, equity and efficiency of 
school systems. 

• In the 2021  QS World University rankings, Singapore has two 
universities in the top 15 in the world  – National University of 
Singapore  (11) and Nanyang Technological University (13).

• Singapore students regularly do well in the  international 
Olympiads in sciences and mathematics as well as in PISA and 
TIMSS.



External benchmarking: TIMSS 
rankings for Singapore

Trends in International Mathematics and Science  Studies (TIMSS)  is 
conducted  by International Association for the Evaluation of  Educational 
Achievement 



External benchmarking: PISA 
rankings for Singapore

PISA is the OECD's Programme for International Student Assessment.



Approaches to promote STEM in   
schools in Singapore 

• Among STEM subjects, only science and mathematics are 
taught in schools. 

• Engineering and technology are not taught as mainstream 
subjects in schools. 

• Use of ICT is very pervasive in science and mathematics 
subjects. 

• Emphasis is on building competencies in sciences and 
mathematics in school while promotion of  integrated STEM is 
left to other players. 

• When we talk about STEM, basically we are referring to STEM 
subjects as well as ICT subjects.



Partnerships in STEM education 

• STEM is too broad an area to be pursued by any one 
entity. 

• In Singapore, while schools lay the basic foundations 
for science and mathematics, this is made possible 
with other partners as well as taken to the next level 
through various partners. 

• This multi-faceted partnership model is a reason why 
STEM education in Singapore is highly regarded 
internationally. 

• We will look at various partnership models.  



Factor 1: National Institute of 
Education (NIE)

• NIE is the sole teacher training institution in 
Singapore – quality of teachers is  thus controlled at 
the source.

• It is part of Nanyang Technological University and is 
supported by Ministry of Education.

• Pre-service teacher education  in STEM  subjects is 
very rigorous. 

• Academic staff are research-active. 
• Wide range of in-service courses to cater to needs of 

teachers.



Factor 2: Ministry of Education 
(MOE)

• MOE plays key role in teacher recruitment, funding 
for professional training of teachers, and formulation 
of educational policies.  

• Performance of schools closely tracked on various 
measures, including how well they prepare students.  

• Good administrative  machinery ensures that policies 
are effectively implemented at school level. 

• Provides very good support to schools.
• Provides very good support for STEM education. 



Factor 3: Linkages with science center

• Singapore Science Center was established in 1977.
• Promotes science and technology to students and the public 

through science enrichment programs, exhibitions on various 
themes, science promotional activities and science 
publication programs  (Tan & Subramaniam, 1998, 2003).

• Over 200,000 students attend its science and mathematics 
enrichment programs every year.

Tan, W.H.L. & Subramaniam, R. (1998). Developing countries need to popularise
science. New Scientist, 2139, 52.

Tan, W.H.L. & Subramaniam, R. (2003). Science and technology centres as agents 
for promoting science culture in developing nations. International Journal of 
Technology Management, 25(5), 413-426
•



Factor 4: Applied Learning Program 
in STEM 

• Spearheaded by STEM Inc., a separate unit within the 
Singapore Science Centre. 

• Offered to secondary schools.
• Emphasis is on  coming up with solutions to real 

world problems using integrated STEM.
• Schools can choose any one of 12 themes for their 

students to work on over a period of time. 
• Supported by Ministry of Education. 



Earlier themes in Applied Learning 
Program 

• Embedded Electronics
• Engineering Design & Modelling
• Robotics
• Food Science & Technology
• Alternative Energy
• Urban Design & Innovation
• eWater Sensors & Water Technology
• Materials Science
• eHealth Sensors
• Applied Health Sciences
• Flight & Aerospace
• Game Design & Simulation



Current themes in Applied 
Learning Program 

Primary School themes
• Game Design & Making
• Health Science
• Materials Science
• Sustainability
• Transportation
Secondary School Themes
• Cities and Urban Landscapes
• Emerging Technologies
• Future of Transportation
• Health and Food Science
• Sustainability



Factor 5: Emphasis on project work  
• Project work in sciences and mathematics helps to show application of 

their principles in addressing problems 
• It is a great way for school students to emulate the work of scientists in 

some way
• Two schemes, which have been in place for some time, are now shared 
• Both schemes driven by scientific societies (Tan & Subramaniam, 2009): 

Singapore National Academy of Science, Singapore Association for the 
Advancement of Science, and Science Teachers’ Association of Singapore  
as well as Singapore Science Centre 

Tan, W.H.L. & Subramaniam, R. (2009). Role of scientific academies and scientific 
societies in promoting science and technology: Experiences from Singapore. 
International Journal of Technology Management, 46, 38-50.



Project work: Young Scientist badge 
scheme

` Allows primary students to individually engage in 
project-based investigations in 17 disciplines: 

Geology, Zoology, Mathematics , Physics, Ornithology, 
Botany, Astronomy, Chemistry, Entomology, Ecology, 
Meteorology, Environment. Information Technology, 
Food Technology,  etc. 

` Students need to complete tasks in an Activity Card 
and get these certified by the class teacher

` Successful completion of an Activity Card gets student 
a highly coveted ‘I am a Young Scientist’ Badge in the 
appropriate discipline. 

` Has been in operation since 1982.
` Now fully online



‘I am a Young Physicist’ card



Project work: Questa Club badge 
scheme

• Not structured like that of Young Scientist 
badge scheme but is more open-ended

• Secondary students can engage in a science 
project of their liking

• Successful completion of project gets them a 
coveted Gold or Silver Questa badge, 
depending on the quality of the project

• Has been in operation since 1988.



Factor 6: Other partnership programs to 
promote STEM education 

• National Robotics Competition – organized by 
Singapore Science Centre with support of 
Ministry of Education and other partners. 

• Singapore Science Festival – organized by 
Singapore Science Centre & Agency for 
Science, Technology & Research. 



Factor 4: Other programs to 
promote STEM education (cont’d)

• Tan Kah Kee Young Inventor’s Award –
organized by Tan Kah Kee Foundation.

• Singapore Science & Engineering Fair-
organized by Ministry of Education, Agency for 
Science, Technology and Research, and 
Singapore Science Centre  

These programs provide opportunities for 
students to engage with STEM in real world 
settings. 



Factor 5: Promoting research 
among school students 

• Selected schools in Singapore have research 
laboratories staffed by PhDs.

• Students get opportunities to have hands-on 
experience with some of the latest research 
techniques. 

• Restricted to top students who are interested 
in research. 



DNA test kit developed by students



Factor 6: Promoting invention 
culture 

• Encouragement given to students to engage in 
invention pursuits.

• Pursuit of inventive endeavors is a way to showcase 
STEM in action. 

• At the primary level, a key program is the SONY 
Creative Science Award,  which is driven by a 
partnership between Singapore Science Centre and 
SONY Group companies in Singapore, with the 
support of the Ministry of Education.



Pupils displaying toy inventions at Sony Creative 
Science Award competition 



Factor 7: Research internships for 
school students

• Scientists are natural role models for students. 
• Two initiatives are in place for school students to work with 

university scientists on their research: Science Research 
Programme of National University of Singapore and 
Technology, Engineering & Research Programme of Nanyang 
Technological University.

• Science Mentorship Programme, administered by the Gifted 
Education Unit of the Ministry of Education in conjunction 
with a range of institutions,  offer students  placements in 
various laboratories at higher education institutions and 
research institutes. 

• Some students’ work have been published in international 
journals through these initiatives.



School students publish papers in 
international journals! 



Factor 8: Allowing room for external vendors  to 
offer  STEM programs 

• Schools in Singapore are already doing a lot to promote 
STEM through curricula efforts.  

• To further promote STEM, an environment is also in 
place whereby  external vendors are given 
opportunities to offer suitable  programs for students, 
either in school or outside. 

• This is greatly aided by two government schemes: 
Edusave Pupils Fund for each student  and Edusave
Fund for each school. The former scheme puts money 
into very student’s account annually while the latter 
scheme also  gives money to schools according to their 
enrolment.  The money is from Ministry of Education.



Summarizing comments 
• Today’s students are living in an age of ICT, globalization, and 

rapid advances in science & technology, 
• Singapore  places considerable emphasis on ensuring that its 

students are inculcated with the necessary mindset while they 
are still in school so that they are better prepared for the 
challenges of the workforce in the new economy. In this 
context, STEM is very important.

• In  promoting STEM education, Singapore places emphasis on 
building competencies in the sciences and mathematics  as well 
as ICT  skills among students while leaving informal science 
education providers the task of offering integrated STEM 
programs. 

• Success of STEM education in Singapore is very much due to  
partnership model with various stakeholders. 


