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Abstract

This paper presents historical analysis of the development of science education in 
Singapore from 1997 to 2011 with the aim of understanding the impact of education ini-
tiatives introduced during this period known as the ability-driven phase in Singapore. 
To provide context for the research, the author first describes the state of governance 
and education in Singapore during this period and then provides an introduction to 
the Thinking Schools, Learning Nation vision, and two main educational initiatives: 
the Teach Less, Learn More initiative and the Information Technology Masterplan. 
Next the impact of these initiatives on science education is explored and the impact 
on science culture and science education in Singapore is discussed. The author con-
cludes with a discussion about value of historical analysis examining the impact of 
policy on educational practice and a discussion about the implications of this research 
for science and science education in Singapore in the future.
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1 Introduction

The Singapore education system is widely considered to be one of the best 
in the world, as students have routinely performed at the highest levels on  
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international comparative assessments for math, science, and reading. 
Singapore has overtaken the wealthiest countries in Europe, North America, 
and Asia to become the number one in education (Coughlan, 2016). Science ed-
ucators interested in improving student performance in science are interested 
to know more about Singapore’s curriculum reform in science education. One 
of the major contributors to the consistently good performance in science edu-
cation are the educational visions put in place in the late 1990s (Tan et al., 2014).

The period from 1997–2011 was a particularly transformative time for science 
education, known as the ability-driven phase. During this time, the Singapore 
government focused relentlessly on education as a way of developing its econ-
omy and raising living standards (Tan et al., 2014). The government invested 
not only in a quality teaching force (Tan, 2018), but also in a versatile educa-
tion system with strategic educational policies to support economic growth 
(Tan et al., 2016). At the end of the ability-driven phase, there were obvious 
improvements in the quality of science education (Tan, Lim, & Poon, 2014). 
For example, the Trends in International Mathematics and Science Study 
(TIMSS) in 2011 reported Singapore was among the top performing countries 
in science. Students showed an increase in ability in the reasoning domains of 
the test from 2007 to 2011. Singapore also had the highest proportion of stu-
dents attaining the highest Advanced TIMSS Benchmark for science in 2011 
and 2015 (Mullis et al., 2016). In the same time period, on the 2009 Programme 
for International Student Assessment (PISA), conducted by the Organisation 
for Economic Co-operation and Development (OECD), Singapore scored an 
average of 542 points in science, which is significantly higher than the average 
of 500 for the other OECD countries (Teh, 2014). In 2018 it was reported that 
91% of Singapore students attained Level 2 or higher in science, which was sig-
nificantly more than the average of 78% across OECD countries (OECD, 2019).

It is clear that the effects of these visions for improvements implemented 
during the ability-driven phase continue to manifest in the efforts and pro-
grams in schools today. Therefore, there is significant value in understanding 
the impact of one of these visions and its initiatives on science education in 
Singapore. This article hopes to shed light on the policies and initiatives that 
have helped Singapore become a recognized nation with its sustained achieve-
ment in international science studies.

2 Research Aims and Questions

In proposing a historical analysis of the development of science education in 
Singapore during the ability-driven phase, this paper will explore the following 
questions:
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1. What are some significant education initiatives introduced during the 
ability-driven phase of Singapore’s development of science education?

2. How did these policies have an impact on science education in Singapore 
during the period of 1997 to 2011?

Through a historical analysis of the initiatives introduced during the ability-
driven phase, this study explores the impacts of these initiatives on the edu-
cation system in Singapore with a special focus on understanding how these 
policies supported the development of science education to progress so rapidly 
in this period. In answering these questions, this paper describes recent develop-
ments of the education system pertaining to the teaching of science in second-
ary schools in Singapore from 1997 to recent times. By drawing from the lessons 
of history, this paper hopes to contribute to a more global debate on the chang-
ing landscape of science education. The sections that follow provide a brief in-
troduction to Singapore and a description of the ability-driven phase policies 
that sought to improve the quality of science education (Tan et al., 2014).

3 Singapore and the Ability-Driven Phase Policies

Singapore is a small island with a relatively large population. One advan-
tage Singapore has over its neighbors is its strategic location at the southern 
tip of the Malay Peninsula, which has made Singapore a viable trading port. 
However, with few natural resources, there is a heavy reliance on human capi-
tal and ensuring that its people are skilled enough to create a robust workforce 
that will run and sustain its economy (Tan, Lim, & Poon, 2014). Therefore, the 
education sector became a focal point in ensuring the economic success of 
the nation. During the late 1990s, as globalization and technological advance-
ments hastened the progress of other countries, Singapore struggled to remain 
competitive in an ever-changing economic landscape (Gopinathan, 2013). The 
emergence of a knowledge-based economy has shifted the emphasis and the 
position of education and knowledge in society (Lee et al., 2008). There was a 
greater reliance on the intellectual capabilities of an individual and their abil-
ity to apply the knowledge acquired. The pressure on the education system 
to produce such high-functioning individuals to drive this knowledge-based 
economy was immense. This shift in the education landscape called for a re-
placement of traditional teaching methods with more progressive pedagogical 
approaches such as collaborative learning and differentiated teaching (Tan, 
Chow, & Goh, 2008).

For Singapore to continue to survive and thrive in a volatile, uncertain, 
complex, and ambiguous world, it was imperative that much investment was 
given to the nurturing and development of the workforce through a flexible 
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and versatile education system. Lee et al. (2008) further explain that due to the 
emergence of knowledge-based economies, the ability to accumulate knowl-
edge is no longer sufficient. Students need to be adept in processing data that 
is made available through the many channels of information technology into 
usable information. Many countries have recognized the need to reshape and 
realign their educational policies in order to equip their citizens with the nec-
essary knowledge and skills (Power, 2007). Singapore recognized this need 
for educational change and adapted with the introduction of the vision of 
Thinking Schools, Learning Nation (TSLN) in 1997. This vision was aimed spe-
cifically at dealing with the knowledge-based economy. Initiatives under the 
TSLN movement had a significant impact on the direction of science curricu-
lum, pedagogy, and assessment during this period (Tan et al., 2014).

As the economic landscape evolved into one more focused on manufactur-
ing, the emphasis on the teaching of science in Singapore secondary schools 
increased. The science curriculum was reduced to free up curricular time for 
thinking skills and the use of information and communication technology (ICT) 
tools. It was also adjusted to reflect new developments in science and technol-
ogy (Tan et al., 2014), and there was an emphasis on life sciences. Two initia-
tives that had an impact on the direction of science education in Singapore 
in particular were the Teach Less, Learn More (TLLM) initiative introduced in 
2005 and the Information and Technology (IT) Masterplan introduced during 
the period of 1997 to 2002. The TLLM initiative sharpened the focus on the 
quality of teacher-student interaction that would nurture inquiring minds and 
independent learners (Tan et al., 2014). The IT Masterplan allowed the use of 
ICT to be innovatively harnessed as a tool for enhancing teaching and learning 
(Tan et al., 2016). All this was in alignment to the TSLN vision of promoting cre-
ativity, lateral thinking, and problem-solving skills (Boo, 2003). In the sections 
that follow, the method adopted for this research is explained and a descrip-
tion of the state of governance and education in Singapore during the 1990s is 
provided to give more context for this research.

4 Method

In this research, the author used a process of historical triangulation. Historical 
research is unique as it focuses primarily on the past where there is no manipu-
lation or control of variables like there is in experimental research. Historical 
research is the systematic collection and evaluation of data to describe, explain, 
and thereby understand events that occurred in the past (Fraenkel & Wallen, 
2010). This research focused primarily on the study of historical documents to 
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address the research questions. Triangulation of the data was necessary to en-
sure validity of the results. This process involves gathering multiple data from 
a variety of sources independently to offer insight into the same research ques-
tion (Lange, 2013). This allows the researcher to ascertain accurate conclusions 
(Fraenkel & Wallen, 2010). In this research, a variety of sources of historical 
documents were used and the data obtained from the historical documents 
were triangulated. The following steps, which were a combination of Punch’s 
(2013) and Fraenkel and Wallen’s (2010) insights into historical research and 
triangulation of data, were used:
1. Identifying the purpose, cause, or problem that determines the research 

content: In this research it is the development of science education in 
Singapore from 1997 to 2011.

2. Location of relevant sources, which is where triangulation was involved. 
There were numerous primary and secondary sources as well as speeches, 
books, seminar reports, and journals. The data were compared to allow 
verification of events and outcomes.

3. Summarizing the information from the sources, which involves deter-
mining the relevancy of the data.

4. Evaluating the sources. A critical attitude was adopted when evaluating 
the sources and the data. For historical data, it is sometimes difficult to 
ascertain whether the author was present during the events stated.

5. Data analysis. Data were analyzed using the general qualitative data 
analysis method described by Miles and Huberman (2014). The Miles 
and Huberman method describes a concurrent three-step process: data 
reduction, data display, and drawing and verifying conclusions.

The sources were of three kinds: archive materials, such as printed copies of 
newspaper reports and government speeches from 1997 onwards; publications 
on the history of Singapore before 1997; and contemporary materials such as 
publications about Singapore’s education system found in the National Library 
of Singapore. By following the steps listed above, an insight into how Singapore 
achieved success in curriculum reform in science education was achieved.

5 State of Governance and Education during the 1990s

Singapore attained independence from colonial reign in 1965 led by the People’s 
Action Party (PAP), a local democratic political party led by former Prime 
Minister Lee Kuan Yew. With keen competition, hastened along by globaliza-
tion and technological advancements, Singapore chartered new economic  
directions (Tan, Lim, & Poon, 2014).
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Singapore was in an efficiency-driven phase before 1997 in which the focus 
was on an economy with a labor-intensive workforce with lower skills. The 
efficiency-driven phase focused on producing skilled workers for the economy, 
whereas the ability-driven phase focused on identifying and developing the 
talents and abilities of students. Regional competition in the traditional manu-
facturing and services sector intensified during the 1970s, and Singapore recog-
nized the need to broaden and diversify its economic base. There was a need 
to transform into a knowledge-based economy (Tan, Lim, & Phua, 2017) from 
a labor-intensive economy. Therefore, Singapore began exploring the research 
and development sector in 1985 (Tan, Lim, & Phua, 2017). Research and de-
velopment became a cornerstone in developing a knowledge-based economy. 
Therefore the efficiency-driven phase did see the initial development of a more 
rigorous science education in Singapore. The focus on research and develop-
ment in the area of science signified an important shift in the relevance of the 
teaching of science. There was a need to ensure the development of competent 
science and biology teachers and a structured curriculum in secondary schools 
to support the teaching and learning of science and biology. Therefore, much 
time during the efficiency-driven phase was spent on the development of 
teacher training. The ability-driven phase marked a more strategic move into a 
higher-end knowledge-based economy with specific initiatives targeted at the 
improvement of science education.

The Singapore government in 1997 ascertained that it was necessary to 
shift towards a knowledge-based economy in which skills and knowledge 
were required. This initiative aimed to equip and prepare students to meet 
the challenges in a knowledge economy by taking into consideration their 
individual abilities and talents, rather than the sole reliance on examination 
grades (Tan, Chow, & Goh, 2008). The initiative also represented a paradigm 
shift from the efficiency-driven phase (1979–1997). Former Senior Minister of 
State for Education, Peter Chen, emphasized the need for an education system 
in a knowledge economy to provide a balanced and well-rounded education 
that would develop every individual in the most appropriate manner such that 
their full potential can be realized (Tan, Chow & Goh, 2008).

Singapore maintains a highly centralized education system (Tan, Gopinathan, 
& Ho, 2001) in which the Ministry of Education determines the curriculum 
and the syllabus. The education structure in Singapore follows a three-part 
system: six years of primary school, four years of secondary school, and two or 
three years of pre-university education. Students are therefore provided with 
at least 10 years of basic and compulsory education. All Singapore citizens at 
the age of seven will begin their education with a compulsory six-year educa-
tion in primary school. This is followed by a four- or five-year secondary course. 
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Following the secondary school course, there are a variety of pathways as de-
termined by the students’ choices and abilities (Ministry of Education, n.d).

Singapore during the ability-driven phase was charting new economic di-
rections supported by the transformation in education. As mentioned, one of 
the key visions that played an important role in the development of science 
education is the TSLN vision. This vision, together with the initiatives that fol-
lowed, will be described next.

6 Thinking Schools, Learning Nation

The author has analyzed in some depth the state of governance and education 
in Singapore during the 1990s that set the context for the development of sci-
ence education during the ability-driven phase. It was clear that education was 
to play a key role in the economic transformations that were envisioned for 
Singapore during the ability-driven phase. The transformation began with the 
introduction of the TSLN vision in 1997. This vision redefined science educa-
tion in Singapore. This next section is in response to the first research question 
about the significant education initiatives introduced during the ability-driven 
phase of Singapore’s development of science education.

In 1997, the then Prime Minister, Goh Chok Tong, spoke about the need for 
schools to prepare students to meet the challenges of a rapidly changing world 
in the 21st century. He summed up this vision for schools as TSLN. This vision 
involved giving the opportunity to students and teachers to challenge assump-
tions and explore better ways to do things through participation, creativity, 
and innovation. The curriculum was revamped to allow more time for the in-
troduction of thinking skills and the use of ICT (Gopinathan & Chong, 2008).

With this vision, schools were expected to move away from an education 
delivery that emphasized academic results to one that would be balanced and 
holistic (Tan et al., 2014). With increased autonomy given to schools to manage 
education delivery, there was a need for schools themselves to take ownership 
of the drive for education improvement and growth. After the unveiling of the 
vision, many important educational initiatives were introduced. These initia-
tives, which have had a direct impact on science teachers’ classroom practices, 
the TLLM initiative and the IT Masterplan are described below. The Prime 
Minister of Singapore, Lee Hsien Loong, introduced the TLLM initiative in 2004 
during his National Day speech to the nation. The initiative was intended to 
promote more engaged learning, high-quality teaching, and innovative and ef-
fective instructional approaches. As described by the then education minister, 
Tharman Shanmugaratnam, the intention of the initiative was to encourage 
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teachers to engage students in a more innovative and effective manner rather 
than to teach for tests and examinations (Tan, 2012). Through this initiative, 
teachers were strongly encouraged to adopt pedagogical approaches that were 
progressive and innovative. Teachers were also encouraged to refrain from the 
drill and practice approach in which emphasis is placed on grades. It was also 
envisioned that the TLLM initiative would produce innovative and thinking 
students who would support the growth of the knowledge-based economy.

The IT Masterplan involved improving students’ information literacy, which 
had become an important aspect of students’ learning. It refers to the ability 
of students to analyze and use information provided to them (Mokhtar, 2005). 
Resource-based learning in which printed materials are used for the purpose 
of teaching and learning has been in use in schools for a long time. Singapore 
government schools are heavily reliant on resource-based learning; therefore, 
there is a strong dependence on resources in the area of textbooks, workbooks, 
and practical books. In 2009, the National Institute of Education (NIE) released 
A Teacher Education Model for the 21st Century. NIE is the only teacher train-
ing institute in Singapore, and all teachers teaching in government schools 
in Singapore have to attend a mandatory pre-service course to be certified to 
teach (Tan, 2018). The NIE proposed skill sets for students, comprising infor-
mation literacy, media literacy, and ICT literacy. The model highlighted a con-
certed effort to move away from the dependence on books and instead onto 
the development of media and ICT literacy. The shift towards implementation 
of ICT in the classroom with the introduction of the IT Masterplan in 1997 
encouraged innovations in the use of ICT that centered on learning of 21st 
century competencies, self-directed learning, and collaborative learning (Tan 
et al., 2016). ICT-related courses became a prerequisite for pre-service teachers 
as well as in-service teachers (Tan, 2018).

7 Impact of the Educational Initiatives on Science Education

The previous section highlighted the initiatives introduced during the ability-
driven phase and provided a brief description of its desired outcome. In this 
section, the impact the initiatives under the TSLN movement had on the di-
rection of science education in Singapore is further explored. Although the 
efficiency-driven phase did see the beginnings of a comprehensive science 
education, the initiatives during the ability-driven phase were strategic in cre-
ating a more sustainable and successful science education in Singapore. This 
section answers the second research question of how the introduced policies 
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had an impact on science education in Singapore during the period of 1997 to 
2011, which will be explored in four areas, as listed below.
1. Impact on science education: Life sciences and inquiry approach
2. Impact on training of science teachers at NIE
3. Impact on teaching and learning support provided
4. Impact on assessment

7.1 Impact on Science Education
The science curriculum was reduced to free up curricular time for thinking 
skills and the use of ICT (Tan et al., 2014). It was also adjusted to reflect new 
developments in science and technology, with an emphasis on life sciences. 
Singapore identified life sciences as a new engine for economic growth (Tan, 
2015), and this was manifested in the emphasis on life sciences in the second-
ary school curriculum and at universities as part of the nation’s strategic move 
towards a knowledge-based economy. Life sciences or biological sciences com-
prise the branches of science that involve the scientific study of life and organ-
isms, such as microorganisms, plants, and animals, including human beings, 
and including aspects of molecular biology. This move towards an emphasis 
on life sciences was in alignment to Singapore’s move towards ensuring that 
students become prepared for the advancements in science technology of the 
21st century (Tan, 2016). In 2000, developments in life sciences focused on the 
molecular level, where there was a greater emphasis on molecular biology in 
the secondary school biology curriculum (Tan, 2015). Schools were also pro-
vided with more funding to support this review of curriculum.

In addition, there was a shift in the teaching and learning of science to an 
inquiry-based approach. The objective was to create a nation of thinking and 
committed citizens who are able to face the challenges of the future (Tan, Lim, 
& Poon, 2014) as well as to develop students as active learners rather than pas-
sive recipients of knowledge. The science curriculum in Singapore second-
ary schools started focusing on the inquiry approach in 2008 (Tan, 2015). The 
2008 revamp in curriculum gave explicit emphasis to inquiry in the teaching 
of science. Science as inquiry suggests that science teaching is no longer only 
about students’ acquisition of content knowledge but also about skills, strate-
gies, and habits of mind associated with decision making and problem solv-
ing (Tan, Talaue, & Kim, 2014). The “Five E” model developed by the Biological 
Sciences Curriculum Study is used to support the inquiry approach through 
lesson planning and implementation (Bybee & Fuchs, 2006). This model in-
cludes five stages in the teaching and learning process: engage, explore, ex-
plain, elaborate, and evaluate.
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7.2 Impact on the Training of Science Teachers (NIE)
An important difference between the traditional classroom and an inquiry-
based classroom is the role played by the students (Tan & Tan, 2014). In tra-
ditional classrooms, students play a passive role as recipients of knowledge. 
An inquiry-based classroom aims to develop students as active learners who 
take ownership of their learning. Such autonomy in their learning may allow 
them to set the direction of how the lesson progresses. In order for the teacher 
to orchestrate inquiry-based learning, they must know where their students 
are located in the learning journey (Tan, 2015). This requires the teacher to 
elicit information actively and continuously about students’ learning (Black 
& Wiliam, 1998). Therefore, the National Sciences and Science Education 
Academic Group at the National Institute of Education has developed five 
customized courses on the inquiry approach since 2007 (Tan et al., 2014). The 
objective was to ensure professional development for teachers that would help 
them understand the inquiry approach. These professional development ap-
proaches were also important in ensuring accurate communication of the in-
tent of the new science curriculum.

As mentioned earlier, NIE also proposed skill sets for students, compris-
ing information literacy, media literacy, and ICT literacy that provided teach-
ers with a structured approach to introducing ICT into the classroom. Then 
Minister for Education Tharman Shanmugaratnam, in his annual address to 
principals, teacher educators, and education policymakers at the Ministry of 
Education 2005 work plan seminar, reiterated this: “We are progressively shift-
ing the balance in education, from learning content to developing a habit of 
inquiry. To engage them and prepare them for life than to prepare for tests and 
examinations” (Shanmugaratnam, 2005).

7.3 Impact on Teaching and Learning Support Provided
During this phase, funding was provided to schools to support the teaching 
and learning of life sciences. Primary schools received funding for an addi-
tional science room. Two guidebooks providing suggested life sciences activi-
ties were published to ease the teachers into the teaching of life sciences (Teo, 
2003). The Curriculum Planning and Development Division of the Ministry of 
Education (Teo, 2003) also published a book on biosafety guidelines to assist 
the teachers in the practical activities associated with life sciences. However, 
the actual implementation of the curriculum on life sciences was still met with 
hesitation and apprehension on the part of the teachers, mainly due to their 
perceived inability to manage the topic. In spite of this, the manner in which 
the science community attempted to assist in easing the difficulties of the 
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teachers reflected the support provided for science education in Singapore. As 
additional support for the life sciences approach, the DNA Centre was set up at 
the National Institute of Education in 2003 to provide teachers and students 
with hands-on experience of investigations and practicals in the area of life 
sciences (Teo, 2003). A similar DNA Learning Lab was set up at the Singapore 
Science Centre in 2003 to make the knowledge of life sciences accessible.

Programs to enhance the landscape of life sciences were organized by 
the Agency for Science, Technology, and Research (A*STAR). Students were 
encouraged to pursue a career in life sciences through the introduction of 
science laboratory attachments and interaction sessions with research scien-
tists. Students were encouraged to participate in overseas competitions such 
as the International Science and Engineering Fair and the Young Physicists’ 
Tournaments. Singapore students received recognition and awards from 
these international competitions and that motivated more local competitions  
as well.

As part of the IT Masterplan, secondary schools were supported with the 
addition of data loggers in the science laboratories (Tan, Hedberg, Koh, & 
Seah, 2006). Data loggers are machines that obtain physical data such as tem-
perature and pH of specific environments. They were meant to support the 
inquiry approach and transform the pedagogy in teaching science during this 
time. However, the provision of additional support does not necessarily trans-
form pedagogy immediately (Tan, Lim, & Poon, 2014). A study conducted by 
Tan, Hedberg, Koh, and Seah (2006) reported that more than 80% of the 593 
secondary school teachers surveyed used the data loggers for more teacher-
centered activities and demonstrations. This was in opposition to the objective 
the equipment was provided for. Changes in pedagogy often require time for 
teacher learning and are usually not accomplished immediately (Richardson 
& Placier, 2001).

7.4 Impact on Assessments
According to Tan and Tan (2014), curriculum reforms in science advocate a 
change from a didactic classroom to an inquiry classroom where changes in 
assessment are also necessary. In 2008, another review on education known 
as the Primary Education Review and Implementation (PERI) was carried 
out. During this review, there were specific recommendations that assessment 
practices shift from overemphasizing assessment of learning as an end out-
come to viewing assessments as an integral part of a continuous process of 
learning. Assessments were adjusted to incorporate more thinking questions 
(Sellan, Chong & Tay, 2006). Students were required to demonstrate their 
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ability to apply their knowledge to circumstances or contexts that were new to 
them (Tan et al., 2014). This required higher-order thinking skills rather than 
just regurgitation of knowledge.

One of the most significant changes in assessment thinking in Singapore has 
been the greater emphasis and recognition given to formative assessment (Tan 
et al., 2003). When the inquiry approach was introduced, teachers in Singapore 
were increasingly encouraged to design assessment that enhances students’ 
learning. As mentioned by Tan et al. (2003), there has been a pressing need for 
innovative and informed assessment practices to support innovative pedago-
gies such as TLLM. The approach towards the assessment of science practical 
skills saw a significant change in 2006 when the School-Based Science Practical 
Assessment (SPA) was introduced (Tan et al., 2014). The previous practical tests 
were criticized for not encouraging a sufficient number of thinking skills (Toh 
et al., 1991). The SPA focused on the assessment of students demonstrating 
their skills rather than simply making and recording observations. Students 
were now required to go beyond making and recording observations to plan-
ning investigations, selecting techniques, apparatus, and materials that suit 
the experimental requirements. This was in more alignment with the incorpo-
ration of inquiry skills during the ability-driven phase.

However, in its implementation, the SPA was inundated with challenges 
(Tan, Lim, & Poon, 2014). Teachers found it difficult to play the role of both 
assessor and teacher to the students. Towndrow, Tan, Yung, and Cohen (2010) 
suggested that the teachers did not possess the adequate proficiency in assess-
ment literacy to implement the SPA to its original intent. Due to the numerous 
problems, a review was conducted on the future of the SPA. As of 2017, it was 
eliminated as part of the national assessment.

Despite the end of the SPA, it is clear that its introduction was significant 
in aligning inquiry-based learning and thinking skills in the area of national 
science assessments. The SPA was an important advancement of the profes-
sionalism of the science teachers in Singapore (Tan, Lim, & Poon, 2014). This 
episode on practical assessment reflected an essential reform that was re-
quired for national assessment to be in better alignment with the changing 
curricular objectives.

As mentioned in this section, there were significant impacts both directly 
and indirectly related to the initiatives introduced during the ability-driven 
phase. The Singapore government started increasing its resources in the area 
of biomedical sciences, environmental science, and interactive and digital 
media (Ng, 2010). In the next section, the impact on the science culture in 
Singapore is explored.
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8 Impact on Science Culture in Singapore

Science culture refers to the attitudes of the public towards science and their 
general understanding of it (Solomon, 1996). A science culture begins and ends 
with people (Feuer et al., 2002), meaning that the science culture in a country 
is largely dependent on the behavior and attitudes of people towards science. 
These attitudes require systems and frameworks to be in place before they are 
formed. Various mechanisms exist for the dissemination of science knowledge 
to people in Singapore (Subramaniam, 2014). The role of schools in providing 
science literacy to students in Singapore is perhaps one of the major modes of 
dissemination. However, there are numerous other ways in which the public is 
influenced and informed about science, such as science and discovery centers, 
zoos, bird parks, and newspapers. Science culture can determine the public’s 
way of living and thinking (Wang, 2018). Therefore, a strong science culture in 
a country would mean a scientifically literate society in which behavior and 
thinking are influenced by science knowledge.

A science culture was relatively non-existent in Singapore before the 1950s 
(Tan, Lim, & Phua, 2017). There are three main reasons researchers have at-
tributed to this absence of a science culture in Singapore. First, Singapore’s im-
mediate emphasis upon its founding in 1819 was on trade and commerce, and 
there was relatively little emphasis on science and technology. There was no 
necessity to incorporate science and technology into the education system nor 
a need to explore an additional avenue for socio-economic development dur-
ing the colonial administration, as the nation’s economy was thriving in trade 
(Tan, Lim, & Phua, 2017). Second, the political instability in Singapore lead-
ing to independence contributed to the delay in the emphasis on the teach-
ing of science and therefore a delay in the introduction of a science culture 
in Singapore. Singapore’s governing bodies spent a significant amount of time 
on nation-building and the building of a cohesive multi-racial society through 
the educational policies implemented. Third, Singapore struggled to produce 
scientists of international repute who could drive the establishment of an edu-
cational institution focused on science during the pre-independence period 
(Tan, Lim, & Phua, 2017).

The ability-driven phase focused on educational transformations that were 
essential in developing a knowledge-based economy and knowledge-based 
workers. The science culture that developed in the late 1990s was a result of 
a series of initiatives and policies that laid the foundation for a strong science 
culture in Singapore today. Science culture developed through several policies 
such as compulsory education, TLLM, inquiry-based approaches in teaching, 
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and the IT Masterplan. A key aspect of the science culture movement that 
was observed by Tan and Subramaniam (2009) was the inclusion of science 
education teachers in its movement. This was seen through the introduction 
of science societies that allowed teachers to network with scientists. This col-
laboration allowed non-scientists to appreciate the science knowledge from a 
discovery and experimental perspective rather than a delivery one. One such 
example is A*STAR, which was established in 2001 (Tan, Lim, & Poon, 2014). The 
establishment of these societies represents an important shift in the nation’s 
attitude towards science. Programs and competitions were introduced during 
the 1990s as well. In 1995, Singapore participated in TIMSS, which involved 41 
countries, and 14-year-old Singapore students ranked first in the Secondary 
Two science tests. The international average was 500, and Singapore scored 
643, above South Korea, Japan, and Hong Kong. Goh and Gopinathan (2008) 
noted that the policy of streaming students according to their academic abili-
ties allowed the teachers to focus on their teaching of science. This was meant 
to create publicity for science education.

The development of the science culture in Singapore allowed the nation to 
embrace life sciences in the 1990s to allowed Singapore to develop a workforce 
that was competitive in the growing change in the international landscape. 
The ability of a small nation to stay competitive in a world with a constantly 
changing economic landscape can be attributed to a versatile and fluid educa-
tion system.

9 Discussion

Initiatives during the ability-driven phase had an impact on the development 
of science education in Singapore. At the threshold of the 21st century, great 
strides were being made in the fields of computing technology, telecommu-
nications, biotechnology, nanotechnology, and clean energy (Tan et al., 2014). 
Scientific developments were occurring at the boundaries of traditional sci-
ence disciplines.

The first lesson to draw from this historical study is that through the in-
troduction of TSLN, Singapore saw the beginnings of a reform in science 
education through the improvement of the interaction between teacher and 
students. It is important to note that the introduction of TSLN was an at-
tempt to draw away from rote learning and to allow the students to be more 
adequately engaged in the learning process (Tharman, 2005). As highlighted 
by Ng (2007), the Singapore education system has been known for its strong 
academic rigor, direct teaching by the teachers, and repeated practice by the 
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students. Therefore, even though Singapore has attained world-class standard 
in mathematics, computing, and other sciences, experts have pointed out the 
relative poor performance in the development of creativity and innovation in 
Singapore students (Tan et al., 2014).

The improvement of the interaction between teachers and students that 
was the intended outcome of TLLM allowed students to be more engaged in 
learning (Ng, 2007). At the end of the ability-driven phase, together with the 
support provided through teaching and learning platforms such as teacher 
training at NIE, there were improvements in the quality of science education 
(Tan, Lim, & Poon, 2014), as seen by the TIMSS in 2011. Singapore had the high-
est proportion of students attaining the highest Advanced TIMSS Benchmark 
for science. More recently, in 2015, Singapore scored the highest in the areas of 
science and mathematics on the PISA (Tan, 2018).

A second important lesson to be drawn is that the development of science 
education supported the emerging science research landscape in Singapore. 
The Singapore government embarked on an innovative economic strategy in 
research and development. The then Minister of State for Trade and Industry, 
S. Iswaran, commented that the government was committed to invest in re-
search and development as a driver for economic growth and as a foundation 
for our long-term competitiveness (Iswaran, 2006). Tan et al. (2003) noted 
that this economic policy cannot stand alone. In a globalized and knowledge-
driven world, education is seen as a prime source of economic competitive 
advantage (Porter, 1990).

Programs at the National Research Foundation were stepped up to encour-
age students to pursue careers in science and technology. During the ability-
driven phase, there were numerous opportunities for students with a passion 
in science to pursue it (Tan et al., 2014). In providing students with opportuni-
ties and platforms to explore their interest in science, Singapore was indirectly 
building its research and development capabilities.

Third, it is important to note that with any curriculum reform, sufficient 
support for teaching and learning is essential. The Ministry of Education in 
Singapore recognized three key areas of support or change required: teach-
er training, logistical, and assessment. Training was provided to support the 
teachers in implementing the inquiry approach through courses at NIE for 
both pre-service and in-service teachers. However, the enactment of science 
as inquiry has brought to the surface various difficulties and tensions (Tan, 
Talaue, & Kim, 2014). Despite structured approaches to support the imple-
mentation of the inquiry approach, research in international communities of 
science education has shown that the implementation has been a daily strug-
gle for science teachers (Crawford, 2007). The implementation of science as 
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inquiry is challenging due to reasons such as students’ attitudes towards the 
approach, teachers’ competencies and belief systems, and lack of administra-
tive support in the area of assessment implementation in alignment with the 
inquiry approach (Tan & Tan, 2014). Therefore, further support in this area may 
be essential in furthering the inquiry approach.

Networking was also encouraged and curriculum study groups were started 
to support teachers in the implementation of new initiatives in the classroom. 
In addition, as mentioned, logistical support was also provided to schools in 
the form of funding and books. In addition, assessment was altered to accom-
modate to the change in teaching approaches.

The final historical lesson to gather from this paper is that the strength 
of an innovative, versatile education system is in its capacity to respond to 
the changes and growth in economical demands. In Singapore, education 
has consistently been the building block for economic and national devel-
opment. Singapore’s education academics, such as Gopinathan (1974) and 
Blackburn (2017), have labeled this as the education-economy nexus or rela-
tionship. According to Gopinathan (1974), the educational policies adopted in 
Singapore reflect an education-economy relationship. The aim of the imple-
mentation of these policies has been to build a skilled workforce in alignment 
with the demands of the economy. This was seen as necessary in Singapore 
due to its limited natural resources and its heavy reliance on its human work-
force (Gopinathan, 1974). As the country has progressed, there has been a 
greater emphasis on science and technology in the curriculum. Through this, 
Singapore has been able to achieve “a tight coiling of education and training 
systems with state-determined economic policies” (Gopinathan, 2013, p. 40). 
This has contributed to Singapore’s economic success despite its limited natu-
ral resources. Therefore, when Singapore reached an economic landscape de-
manding a knowledge-driven workforce, it was important that the education 
structure adapted accordingly.

10 Implications

The results from this study suggest that there may be value in further under-
standing the challenges and issues faced in the implementation of the inquiry 
approach in the classroom through focus-group discussions or interviews. 
One of the main objectives of the TLLM initiative was to allow students to 
be more adequately engaged in the learning process (Kadir & Aksir, 2009). To 
support this, the inquiry approach was introduced in 2008 (Tan, 2015). The ob-
jective of the inquiry approach was to develop students as active learners (Tan, 
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Talaue, & Kim, 2014), therefore, growing their innovativeness and creativity. 
Unfortunately, as mentioned by Tan et al. (2014), experts have continued to 
point out the relatively poor performance in the development of creativity 
and innovation in Singapore students. In addition, teachers still struggle with 
the implementation of the inquiry approach (Tan & Tan, 2014). This suggests 
that there may be misalignments in the intended outcome of the approach 
and its enacted outcome. This may be due to unforeseen challenges and issues 
faced in the classroom during the implementation of the inquiry approach. 
Further research on this may provide evidence on the exact support needed 
by the teachers and students in realizing the intended outcome of the inquiry 
approach.

11 Conclusion

The changing educational landscape of Singapore during the ability-driven 
phase from 1997 to 2011 is highlighted in this paper with the introduction of 
the TSLN vision in 1997. Through historical analysis, this paper has focused 
primarily on educational initiatives that were introduced in alignment with 
this vision. This paper focused specifically on two initiatives that had an im-
pact on the development of science education in Singapore during the ability-
driven phase: TLLM and the IT Masterplan. The impacts of these policies on 
the development of science education in Singapore were discussed in this 
paper, focusing primarily on the impact on science education, training of sci-
ence teachers, teaching and learning support, and assessment. Through this 
research, an insight into the rationale of the initiatives, the intended outcome 
of the initiatives, and the issues faced as a result is provided.

 Abbreviations

ICT  Information and Communication Technology
IT   Information and Technology Masterplan
NIE  National Institute of Education
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TSLN  Thinking Schools, Learning Nation
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