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Abstract Many countries that recognise the importance of Computational Think-
ing (CT) skills are implementing curriculum changes to integrate the development of
these skills and to introduce programming into formal school education. In countries
such as the United Kingdom, Lithuania, Finland, Korea and Japan, initiatives and
policies are made to introduce the development of CT skills and programming in the
schools. This chapter provides an in-depth analysis of policies of CT in the education
of one particular country, namely Singapore. We review Singapore’s approach to its
implementation of CT education by first describing various initiatives in Singapore
for Preschool, Primary and Secondary schools. Unlike several countries that have
decided to implement computing as compulsory education, Singapore has taken a
route of creating interest amongst children in computing in age-appropriate ways.
Singapore’s pragmatic approach of relying on an ecosystem is characterised by allow-
ing schools the choice to opt-in, nurturing students’ interest in computing, upskilling
teachers in computing and a multi-agency approach.
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19.1 Introduction

Since Wing’s (2006) argument on how computational concepts, methods and tools
can develop thinking skills to transform how we work or solve problems, and with the
emergence of computation-related fields such as Data Science and Artificial Intel-
ligence in recent years, there has been a great interest from academia, industry and
government in Computational Thinking (CT) and programming. Sites such as code.
org, which is sponsored by industry giants like Google, provide free resources on
learning programming to anyone who is interested. Though research in program-
ming and computing education has been around for a few decades going back to the
introduction of Logo in the 1970s, there is a renewed interest in learning program-
ming and how it develops CT skills. National governments in addressing the shift
from a knowledge/information economy to an economy driven by computation, are
introducing educational policies that would prepare their citizens to be future ready.
Reflecting 10 years after her seminal publication on CT, Wing (2017) said she never
dreamt that Computer Science education, which was once available only at univer-
sity level, would be introduced in K-12 at such a large scale today. Governments,
educational authorities and schools are introducing Computer Science education at
different levels of education. In countries such as the United Kingdom, Lithuania, Fin-
land, Korea and Japan, initiatives and policies are made to introduce Computational
Thinking skills and programming in the schools. This paper describes Singapore’s
effort in introducing the CT and programming in the education from preschool to
secondary schools.

19.2 International Initiatives

England is one of the first countries to implement Computational Thinking in its K-
12 curriculum (Bocconi, Chioccariello, & Earp, 2018). In 2014, the curriculum was
reformed to infuse CT into the curriculum, and it is organised in four key stages over
the span of formal K-12 education in the UK. For each stage, students are expected
to develop aspects of Computational Thinking skills progressively. For example, in
Key Stage 1 (age 5-7 years old), students create and debug simple programmes, in
Key Stage 2 (age 7-11 years old), they can design, write and debug programmes to
accomplish specific goals, in Key Stage 3 (age 11-14 years old), students can design,
use and evaluate computational abstractions that model the behaviour of problems
and at Key Stage 4 (age 14—16), students develop and apply their analytical, problem-
solving, design and computational thinking skills (DfE, 2017). The development of
CT skills is integrated in the curriculum, paving the way for a reform in how subjects
such as language, mathematics and science are taught.

In Europe, Finland has introduced algorithmic thinking and programming as
a compulsory cross-curricular activity from grade 1. The development of a new
National Core curriculum for primary and lower secondary schools in 2014 included
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learning objectives that relate to aspects of CT and programming, as well as devel-
oping problem-solving skills in the context of real-world problems.

In Asia, countries like Japan and Korea are planning to make programming a
compulsory component of education in schools. Japan recently announced plans to
make computer programming compulsory for all primary school children by 2020,
followed by middle school students in 2021 and high school students by 2022 (Japan
Times, 2017). South Korea prepares students for its Creative Economy with strategies
such as its Software Education initiative. The changes in the curriculum is focused on
developing skills, CT and creative expression through programming, which will be
implemented at all levels from primary to university education. The new programme
will become mandatory in 2018 for the primary and lower secondary levels (APFC,
2017).

19.3 Computing Programmes in K-10

In 2014, Singapore launched the Smart Nation initiative, a nationwide effort to har-
ness technology in the sectors of business, government and home to improve urban
living, build stronger communities, grow the economy and create opportunities for
all residents to address the ever-changing global challenges (Smart Nation, 2017).
One of the key enablers, to support the above initiative, is to develop the nation’s
computational capabilities. Programmes are implemented to introduce and develop
CT skills and programming capabilities from preschool children to adults. We survey
the landscape of K-10 CT and programming-related curricula in Singapore, which are
implemented by various government organisations. We present these programmes,
organised according to three groups: Preschool, Primary and Secondary.

19.3.1 Preschool

In Singapore, children aged from 3 to 6 years old attend preschools which are mostly
privately run. The Infocomm Media Development Authority (IMDA) launched the
Playmaker initiative with the aim of introducing Computational Thinking in the
Kindergarten and Preschools in Singapore (IMDA, 2017). There are over 3000
preschools in Singapore. The initial phase involved piloting the programme in 160
preschools. IMDAs approach to introducing CT is to use electronic, robotic or pro-
grammable toys that would engage young children in play while developing CT skills
such as algorithmic thinking. IMDA provided a set of the toys to pilot centres for
use in the classroom by the teachers.

The toys selected by IMDA for playful exploration of technology are: (1) Beebot;
(2) Circuit Stickers; and (3) Kibo. The Beebot is a toy with simple programmable
steps to control its movement. Children can program the toy to move it along a
path by logically sequencing the number of steps to move and control its direction.
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Playing Beebot can help young children to develop problem-solving skills and logical
thinking as they plan and program the movement of the toy. Kibo, developed by
researchers in Tuft University, allowed children to create a sequence of instructions
by arranging Kibo wooden blocks. The blocks can be scanned in a sequence with
the instructions passed to the robot to execute the steps. Circuit sticker is a toolkit
comprised of peel-and-stick electronic components such as LEDs and conductive
copper tapes. With this toolkit, young children can create interactive art and craft
projects embedded with LED stickers and sensors that respond to the environment
or external stimuli (see Fig. 19.1). Children can creatively ‘make’ while learning and
applying basic electricity concepts.

Preschool teachers in Singapore do not use much technology or handle technology
in the classroom as the emphasis is more on literacy development and play. As aresult,
they typically have apprehensions or concerns in using technology in their lessons. To
address teachers’ lack of experience and concerns, IMDA organises teacher seminars
and workshops for teachers to experience the use of the Beebot, Kibo and Circuit
Stickers. The hands-on sessions are facilitated by the instructors to introduce teachers
to the tech toys and work on simple projects. These experiences enable teachers to
understand the potential learning opportunities for their students by first learning
the technology for themselves. Hands-on sessions alleviate any potential fear of
handling technology as they experience the use of the technology with the support
from instructors.

In preparing to pilot the Playmaker program and address the concerns of preschool
teachers, IMDA works with a local polytechnic which offers preschool training
for teachers. At the Preschool Learning Academy, preschool lecturers and train-
ers, together with technologists work together to formulate the use of the various
tech toys in the preschool classroom. The learning experiences were shared among
the teachers. Such a collaboration created an opportunity to understand how the tools
could be used in the classroom and it also built the capacity among the trainers to
work with the teachers on how these tools can be used to develop the students’ learn-



19  Educational Policy and Implementation of Computational Thinking ... 349

ing potential. The academy was able to provide ongoing professional development
to the current and new teachers.

Marina Bers and Amanda Sullivan were engaged by the IMDA to study the effec-
tiveness of the KIBO program in the preschools. They studied the preschools’ imple-
mentation of a curriculum called ‘Dances from Around the World’. They found that
the children were successful in mastering the foundational concepts of programming
and that the teachers were successful in promoting a creative environment (Sullivan
& Bers, 2017).

19.3.2 Primary Schools

To expose and enthuse primary school students in computational thinking, IMDA
introduced its Code for Fun enrichment programme, which was piloted in 2014. As
of March 2016, the programme has been implemented in 117 schools with about
34,000 participating students. The goals of the programme are to expose a large base
of students to CT concepts and programming, develop a generation of workforce
equipped with basic programming and CT skills. To scale-up this enrichment pro-
gramme, IMDA invited technology training partners to propose 10 h programmes that
would include programming activities using a visual programming language, such
as Scratch, combined with a robotic kit such as the MoWay or microcontrollers such
as the micro:bit. The programme aims to make students appreciate programming and
develop CT skills in problem-solving and logical thinking. Schools interested in the
Code for Fun programme can select from the list of vendors and apply for funding
from IMDA to run the programme in the school. At present, IMDA provides 70%
of the funding for each student with the rest of the funds provided by the school,
on the condition that a certain number of students will be attending the programme.
Teachers are also required to attend a training course about the programme conducted
by the technology vendors. IMDA aims that the programme would be taught by the
trained teachers in the future. Currently, each 10-h session is conducted by the tech-
nology trainers in the respective school lab. In each session, students are introduced
to computing concepts such as the use of variables and conditional statements, and
on how to use a visual programming tool such as Scratch. Students also use robotic
tools such as the Lego WeDo Kkits, or the MoWay robot based on the proposal by the
different training partners. Schools can choose different tools offered by the various
trainers based on their students’ interest and budget.

The Code for Fun enrichment and Playmaker programme are part of the Code @ SG
movement initiated by the government to teach CT and programming to students from
an early age. Driven by the IMDA, the initiative is important for building Singapore’s
national capacity of a skilled workforce by creating interest in the Computational
skills and promoting Infocomm as a career choice. A multi-pronged approach of
working with different partners involves the development of enrichment programmes,
school Infocomm clubs and competitions. Previously, students in the school Info-
comm clubs were responsible for operating the school’s audiovisual and computer
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equipment during events. The clubs are now organised such that students now have
more opportunities to apply their creativity with computers through programming
and digital media. IMDA and the Information Technology Standards (ITSC) com-
mittee also organises an annual programming competition CodeXtreme for students,
supported by educational institutions such as the universities, polytechnics, the Sin-
gapore Science Centre and technology industry partners such as RedHat and PayPal.
Students are encouraged to participate in CodeXtreme in which Primary school stu-
dents can work in teams to complete a given project with Scratch. Each team has an
adult as a supervisor and mentor. Prior to the competition, the students must attend
a workshop to equip themselves with the necessary skills for the challenge of the
hackathon.

19.3.3 Secondary Schools

In 2017, the Ministry of Education introduced a new Computing subject which will be
offered to students as an ‘O’ Level subject. It replaced the existing Computer Studies
subject (MOE, 2017). Students taking the subject would learn to code in Python, a
programming language which was previously taught only at ‘A’ Level Computing. In
the new syllabus design, students will develop CT and programming skills to create
solutions with technology to solve problems. In the old Computer Studies syllabus,
students were learning to be users of technology such as using software applications
and understanding aspects of technology.

The new Computing syllabus is built on the framework shown in Fig. 19.2: (1)
Computer as a Science; (2) Computer as a Tool; and (3) Computer in Society.

The dimension of Computer as a Science is comprised of the core components
of Computational and Systems Thinking. Students will develop and apply CT skills
such as abstraction and algorithmic thinking to solve problems and develop solu-
tions through programming. Using both CT skills and systems thinking, students
are required to work on a project of their own interest. This is, however, a non-
assessment component of the programme. It is to encourage students to take more
ownership by identifying a problem that they have an interest and develop ideas to
solve the problem using programming tools. The purpose of a non-assessed project
work is to encourage the students to be more creative in designing solutions without
the pressure of assessment. In the dimension of Computer as a Tool, students are
exposed to the use of hardware, technology, and devices that are used in the every-
day aspects of life at work and play. They learn about computer applications that
are used for productivity, communications and creative tools for completing specific
tasks such as video editing or creating websites. In Computer in Society, students
learn about issues in using computers such as intellectual property, data privacy,
Internet security and the computer addiction. This dimension includes a component
on twenty-first century competencies to prepare students to be future-ready workers
in the use of technology for self-directed learning, working in collaboration with
others and fostering creativity.
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Fig. 19.2 Computing education framework

Currently, 22 out of about 150 secondary schools (15%) are offering Computing
as an O level subject. One of the reasons for the low number of schools is the lack
of teachers who can teach computing. There are relatively few teachers who have
Computing or Computer Science background who can teach programming. Teach-
ers who are interested in teaching Computing and programming attend a year-long
conversion course taught by Computer Science faculty from a university. They were
given time by their schools to attend the course during school hours. In the course,
they upgraded their Computer Science content knowledge such as data structures and
programming in Python. The goal of the course is to prepare and equip teachers with
the content and technical knowledge to teach computing. In addition to preparing
teachers for the new Computing curriculum, Ministry of Education’s Curriculum
Planning and Development Division (CPDD) organised workshops for teachers to
understand the aspects of the syllabus. Teachers are introduced to different pedago-
gies for teaching computing such as unplugged approaches and paired programming.
In the workshops, teachers also experienced the use of the tools for teaching such
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as the Raspberry Pi. The workshop also served as a platform for teachers to raise
their concerns about teaching the subject, for example about how the project work
for students can be organised and implemented in the school.

In most schools, the typical number of students offered Computing ranges from
15 to 30 students. Computing is offered as an elective subject for the O levels and
student can opt-in for the subject at the end of Secondary 2. A student is typically
offered 7-8 ‘O’ Level subjects in their Secondary 3 year. Subjects like Additional
Mathematics and the Sciences are more favoured by students as these subjects are
better considered for admission for pre-university junior colleges and polytechnics.
Hence, students who are initially interested in taking up Computing may instead
choose to take Additional Mathematics, because of the limit in the number of subjects
they are offered and for pragmatic reasons for entry to pre-university courses.

19.4 Singapore’s Approach in Computing

Unlike countries like Finland, England and Korea, Singapore is not including Com-
puting or CT as compulsory education. Instead, Singapore’ approach is to provide
opportunities for students to develop their interests in programming and computing
skills through touchpoint activities at various ages, as shown in Fig. 19.3. Com-
puting and CT skills, which are introduced to the children are age-appropriate and
can engage them in learning. Children can then progressively develop interest and
skills, leading them to select Computing as a subject in the ‘O’ levels. The following
sections describe the characteristics of the approach.

19.4.1 Opt-in by Schools

The decision to teach Computational Thinking skills and computing is decided by
individual schools. An opt-in model respects the choice of each school to select pro-
grammes according to the needs of their students and the readiness of the teachers.
Schools are encouraged to develop a niche in skills or sports, creating a diverse learn-
ing landscape to meet various educational needs and interest of students in Singapore.
School-based programmes are planned by the school and teachers that would build
students’ interest and skills in identified areas like Computing. As teachers play a
pivotal role in implementing the programmes, there must be buy-in from the teachers
who can see the importance of the programmes for the students. For the schools to
opt-into adopt computing, there must be teachers within the school to be ready to
learn, experiment, and implement the programme. One such example of opt-in is
Bukit View Secondary School, Singapore. The school has formulated a programme
that enables all students to learn computational thinking. The school addressed the
issue of a packed curriculum by structuring time for learning computing in the time
table and integrating with school subjects. Training partners are engaged to work
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Fig. 19.3 Learning computing in Singapore

with teachers in designing and integrating computing with the subjects to address
the lack of teachers’ experience. Teachers’ capacity is continuously developed as they
gain competence in computing. The school iteratively improve the programme for
sustainability and richer learning experience for the students (Hameed et al., 2018)

19.4.2 Nurturing Interest in Computing

Instead of making computing part of compulsory education, an approach is to nur-
ture interest at an early age. Preschool children are developing problem-solving and
logical thinking skills through play. Toys like the Beebot and Circuit Stickers are
age-appropriate. Young children are engaged through play in their lessons while
developing the computational thinking skills. In primary and secondary schools,
students are introduced to visual programming tools like Scratch and tangible com-
puting tools like the MoWay robots and Lego WeDo. Lessons are designed to have
fun and engagement while learning programming and developing logical thinking
skills. As students progress up to the O Levels, they can select Computing as a sub-
ject based on their interest and choice. Starting from preschool, a pipeline is created
for students to develop interest and computational thinking skills; enabling them to
choose Computing rather than making its learning compulsory.
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19.4.3 Upskilling Teachers in Teaching Computing

To prepare teachers to develop logical thinking, algorithmic thinking, problem-
solving and programming skills, professional development and support must be
given. Professional development should be appropriate to the needs of the teachers;
to prepare them to think about how they can teach their students. For the preschool
teachers, a form of learning is for them to experience playing with the toys and in
turn, understand how their students would learn from playing. Support from IMDA is
given to the teachers to help them design and implement the lessons in the classrooms.
In secondary schools, computing teachers undergo an intensive computing course
learning in computer science concepts and programming. Most of these teachers are
non-computer science graduates but they volunteer for the conversion course based
on their own interests. Even after the course, these teachers hold regular meetups to
continue improving their knowledge in teaching computing.

In the National Institute of Education, researchers are working with teachers to
develop and design pedagogies for Computation Thinking and Computing Education.
One such effort is the development of unplugged approaches for teaching computa-
tional thinking in the schools (Looi, How, Wu, Seow, & Liu, 2018). Researchers con-
duct workshops for computing teachers to experience various unplugged activities
such as sorting with a balance scale, binary cards and deadlock avoidance (Fig. 19.4).
Through the workshop experiences, teachers appreciate the role of kinaesthetic activ-
ities and concrete materials play in helping students to understand some of the key
concepts in Computing. Appropriate unplugged computing activities that can be
mapped to the computing curriculum are identified and designed. These unplugged
computing activities are enacted in the classroom in collaboration with the teachers.
Dataregarding student learning outcomes from the unplugged activities are collected,
analysed, and shared with the teachers. Using a collaborative design-based research
approach, the researchers aim to bridge the gap of research and practice that can
improve teaching practices in computing.

19.4.4 Multi-agency and Many Hands Approach

The task of building CT and Computing skills requires the combined effort of multiple
agencies working together. They include the government agencies like Infocomm
Media Development Authority (IMDA), Ministry of Education and the Ministry of
Social and Family Development, education centres like the Singapore Science Centre,
universities and educational training providers. These agencies have been working
together, sometimes also independently, to organise opportunities for students to
learn computational thinking skills by providing them with varied experiences. These
agencies can pool resources such as funding and support for initiating, implementing
and sustaining the programmes.
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Fig. 19.4 Unplugged computational thinking activity with pre-service teachers

IMDA started the Digital Maker programme to develop a peoples’ passion to
create with technology and grow a community of digital creators. In 2017, IMDA
introduced the micro:bit board, a pocket-sized programmable device, to the com-
munity including schools, teachers and students. Programmes and workshops are
organised with training partners to explore the possibilities of digital making with
the micro:bit boards. In schools, students can use the micro:bit boards to develop
various real-world physical applications such as creating games, controlling a car,
and measuring the height of the flag pole. In workshops for teachers, they learn the
basics of using the micro:bit and how it can be used as a learning tool in the class-
room. If teachers see value in the use of the boards and would like to receive a set of
micro:bit boards for their school, they can submit a lesson plan to IMDA to provide
details about how they plan to integrate the micro:bit boards in their lessons. Schools
can engage training partners to run the additional programmes or train more teachers
in the use of the micro:bit boards. The above example shows how different partners
can work together in an ecosystem to teaching Computing in the schools. In the next
section, we will elaborate on this ecosystem in computing education.

19.5 Towards an Ecosystem of Learning Computing

A learning ecosystem is defined as a network of relationships among learning agents,
learners, resources, and assets in a specific social, economic and geographic context
(Prince, Saveri, & Swanson, 2015). Learning for students is not limited by the bound-
aries of the classroom and lessons taught by teachers but facilitated through a network
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of resources and agents to develop learning pathways based on the interest of learn-
ers. Students have opportunities to informal and formal resources in the learning
ecosystem (Basham, Israel, & Maynard, 2010). They can participate in enrichment
programmes, special-interest clubs and after-school activities; have access to a myr-
iad of digital based media such as videos, social media and Internet. In the learning
ecosystem, each agent plays an important role in the ecosystem in initiating and
sustaining the learning interest of learners. Compared to the traditional classroom
where tightly bound relationships and resources are the nexus; the flow to deliver
instruction, develop curriculum, perform assessment, teaching, and learning can now
be available, through and enhanced by a vibrant learning ecosystem of resources for
students.

Bell, Curzon, Cutts, Dagiene, and Haberman (201 1) explain that informal outreach
programmes which downplay syntax-based software programming as a prerequisite
skill for engaging with Computer Science ideas can effectively make CT concepts
accessible to the students in short bursts without formal curriculum support. These
outreach programmes can operate outside, or in conjunction with the formal educa-
tion system to expose students to computer science concepts, so that they can make
informed decisions about their career paths. Kafai and Burke (2013) observe that
developments in K-12 computer software programming education can be charac-
terised by a ‘social turn’, a shift in the field in which learning to code has shifted
from being a predominantly individualistic and tool-oriented approach to now one
that is decidedly sociologically and culturally grounded in the creation and sharing
of digital media. The three dimensions of this social turn are: (1) from writing code
to creating applications, (2) from composing ‘from scratch’ to remixing the work of
others and (3) from designing tools to facilitating communities. These three shifts
illustrate how the development of artefacts, tools and communities of programming
could catalyse the move from computational thinking to computational participation,
and hence broaden the students’ participation in computing. One of the most active
proponents of this social turn is the Maker Movement (Martin, 2015), a community of
hobbyists, tinkerers, engineers, hackers, and artists who creatively design and build
projects for both playful and useful ends. There is a growing interest among edu-
cators in bringing ‘making’ into K-12 education to enhance opportunities to utilise
CT concepts to engage in the practices of engineering, specifically, and STEM more
broadly. CT is considered the best practice for teaching computing and more broadly
to solve problems and design systems; however, as computing extends beyond the
desktop, Rode et al. (2015) argue we could transition from CT to computational mak-
ing as an educational framework via the Maker Movement. Besides using micro:bit,
many people in the Maker Movement also use the LilyPad Arduino, a fabric-based
construction kit that enables novices to design and build their own soft wearables
and other textile artefacts. (Buechley, Eisenberg, Catchen, & Crockett, 2008; Kafai
et al., 2013; Kafai, Lee, Searle, & Fields, 2014).
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In Singapore, students can choose to participate in the Learning Ecosystem for
Computing, which is comprised of informal education programmes such as Code
for Fun, computing-related Core Curricular Activities (CCA) such as the Computer
and Robotics club, and in computer-based Applied Learning Programmes (ALP).
Nevertheless, there is a dearth in the extant literature about how these informal
learning educational programmes could help to sustain the students’ interests in
the development of CT after they have progressed through them. Low (2014) notes
that while ALP holds promise in achieving authentic achievements as a long term
and sustainable form of learning that can positively influence student learning, equip
students with twenty-first century competencies and ensure positive future outcomes,
there is a need for greater scholarship discourse in areas of authentic assessment and
authentic achievement and their roles in the enactment of ALP.

The various programmes provide varied experiences for the students to develop
their own interests and apply computing to solving problems. The programmes are
facilitated, developed and implemented by stakeholders in the ecosystem as shown
in Fig. 19.5. The agents in the ecosystem directly involved with students include
teachers, school leaders and parents. External agents include the government agen-
cies such as IMDA, Ministry of Education, the Singapore Science Centre and the
computing trainers. The range of programmes for Computing includes formal Com-
puting education in the O and A level computing; informal programmes in schools
such as Code for Fun, Play/Digital Maker, Computing-based CCAs and ALP; and
the outside-school enrichment programmes such as Computing Educational Centres
or the Singapore Science Centre (Fig. 19.5).

Students
i -~ QOut-of-school
O and A Level Enrichment

Computing V4 ! Programmes
CCAs (Computer Pf
Code For Fun Clubs, Robotics, etc) Laami;gm

Computing Digital Making
& &

R
- L

Education Training
Companies

Fig. 19.5 Ecosystem for learning computing in Singapore
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Currently, computing in formal education is offered at ‘O’ Level and ‘A’ Level
curriculum. Pixel labs under Code@SG movement (Pixel Labs, 2017) aims to see
programming and CT as Singapore’s national capability. Accordingly, programming
and CT are being considered to teach from an early age to students. Children with
special needs and the underprivileged are also encouraged to cultivate their interest
in programming, programming and technology development. The Infocomm Clubs
(Infocomm Club, 2017), a co-curricular activity programme for school children not
only excites students about Infocomm in a fun and meaningful way but also cultivates
leadership and entrepreneurship capabilities along with providing opportunities for
project work and community service projects at an early age. Many initiatives (Code
in Community, 2017) offers free programming lessons to underprivileged children in
Singapore. Thus, the main approach is to enthuse a broad base of students in comput-
ing and expose them to possibilities of technology through enrichment programmes
and co-curricular activities. Learning to code is part of the ALP in 41 secondary
schools. In addition, MOE also partners IMDA to provide enrichment programmes
like the ‘Code for Fun’ and ‘Lab on Wheels’, which have been well received by
schools. There are secondary schools (33 schools in 2016) with Infocomm clubs,
which tap on the support of IMDA to provide learning in areas involving program-
ming such as app development and robotics.

In the National Institute of Education, efforts have been made to bring together
researchers, teachers, computing education trainers, and students together to share
ideas and practices in the learning of Computing and Computational Thinking. In
2017, a half-day symposium and workshop was organised within a major interna-
tional education conference with representatives from Infocomm Media Develop-
ment Authority IMDA), National Institute of Education (NIE), National University
of Singapore (NUS), school teachers and students presented national-level initia-
tives on Computing Education, research findings, teaching and learning experiences
in Computing. A workshop provided attendees to participate in various Computing
learning activities such as unplugged activities, board game playing and physical
computing with micro:bit and Arduino (Fig. 19.6). We plan to continually organise
more of these events to draw participants in the ecosystem together in the sharing,
learning and building of a vibrant community for Computing Education in Singapore.

19.6 Summary

Singapore has taken a pragmatic approach in the implementation of CT skills and
computer science education. Taking such an approach provides children with the
opportunities to generate interest in learning computing. Starting at an early age,
children are exposed to developing CT skills through age-appropriate ways of play-
ing. In primary schools, students learn through fun and are given opportunities to
extend their interest in programming through clubs and programming competition.
At the secondary school, students can choose whether they wish to pursue Com-
puting as a subject. Schools can opt-into offer programmes based on the students’
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Fig. 19.6 Workshop with computing learning activities such as physical computing with micro:bit,
card games and unplugged activities to learn computing concepts

needs, schools’ niche programmes and readiness of the teachers to teach comput-
ing. Teachers who are keen can choose to extend their capacity to teach computing.
Singapore as a nation can harness various agencies to work together in providing
a variety of learning experiences for children to be engaged in computing learning.
Thus, Singapore’s approach to CT education is promising but different from various
countries that have made CT part of compulsory education.
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