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Singapore Education System
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Key Facts and Figures
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4
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The Singapore Education Landscape
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Computing Curriculum
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Computing Curriculum Framework

Dimensions
Computer Science  |  Computers as Tools  |  Computers and Society

Core Concepts

Computational Thinking

Practices
Understanding 
Computational 

Problems

Creating Computational 
Artefacts

Evaluating 
Computational Artefacts

Communicating and 
Collaborating

Computer 
Systems

Computer 
Networks

Data and 
Analysis

Algorithms and 
Programming

Application and 
System Software

Impact of 
Computing

Abstraction Algorithmic thinking 

Decomposition Generalisation

Apply

Deepen
understanding

Computational Thinkers • Competent and Ethical Computer Users



Computing Subjects

Secondary

N(T) Level Computer Applications

Computer Fundamentals

Media Elements

Document Processing

Spreadsheets

Multimedia Communication

Media Computing (Scratch)

O Level Computing

Data and Information

Systems and Communications

Abstraction and Algorithms

Programming (Python)

Pre-University

A Level Computing

Algorithms and Data Structures

Programming (Python)

Data and Information

Computer Networks
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Computational Thinking
In the Curriculum
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Points Under Pillar 1 (Traditional programming)

• All the computing subjects include programming (using either a 
visual- or text-based system).

• Computational thinking is more than programming, although it is a 
direct way to develop computational thinking.

• Coding enrichment programmes which involve programming robots 
or microcontrollers are also available to primary and secondary 
schools.
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Point Under Pillar 2 (Modelling)

• The mathematics curriculum involves students in the building and 
interpretation of models through abstraction and generalisation.

• Students offering Computing subjects also learn and use modelling, 
e.g. identifying the inputs and outputs of a problem and representing 
its state using variables.
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Points Under Pillar 3 (Machine Learning and Data Science)

• The mathematics curriculum provides a foundation in fundamental 
statistics, data analysis and probability that is necessary to access 
higher-level material.

• The computing curriculum covers ethical concerns as well as the 
social and economic impact of computers (including examples on the 
use of Artificial Intelligence).

• There are plans to introduce simple (non-technical) ideas of AI (e.g., 
use of training data) as part of a coding enrichment programme. 
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Issues and Challenges

14



Issues and Challenges

• Teacher availability

• Limited curriculum time

• Infusion of Computational Thinking into non-computing subjects
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Examples of Teaching Materials 
for Computational Thinking
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17Students are introduced to 
algorithms through the 
familiar context of addition.



18Students are taught 
abstraction and modelling 
skills, such as the 
identification of inputs for a 
given problem.



19Students are taught to 
identify situations where 
decomposition would be 
useful for problem-solving.



20Students practice 
generalisation by extending 
a given solution to cover 
more cases.



Mathematics Education
In Singapore

21



Aims of Mathematics Education

§ Acquire and apply mathematical concepts and skills;
§ Develop cognitive and metacognitive skills through a mathematical 

approach to problem solving; and
§ Develop positive attitudes towards mathematics.
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Mathematics Curriculum Framework

Belief, Appreciation, 
Confidence, Motivation,
Interest and Perseverance

Awareness, Monitoring and 
Regulation of thought 
processes

Competencies in abstracting
and reasoning, representing 
and communicating, 
applying and modelling 

Proficiency in carrying out 
operations and algorithms, 
visualising space, handling data 
and using mathematical tools

Understanding of the properties 
and relationships, operations 
and algorithms, of concepts
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Mathematics Curriculum
24

Primary 
Laying a strong foundation

Secondary
Building up strengths

Pre-University
Gearing up for tertiary education

Common maths 
curriculum up to Pri 4

Differentiation or Subject-
based banding at Pri 5

Key stage exam at end of 
Pri 6 (i.e. Grade 6)

Three maths syllabuses 
to cater to different 
strengths & interests

Additional maths 
electives at Upper Sec

Key stage exam at end of 
Sec 4 (i.e. Grade 10) or 
Sec 5

Four maths syllabuses to 
cater to different strengths & 
interests

Graphing calculators a part of 
teaching & learning

Key stage exam at end of Pre-
U 2 (i.e. Grade 12) or PreU 3



Statistics Curriculum
And Statistical Thinking
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Primary
Secondary

Pre-University

Statistics Curriculum
26

Data and graphs
Using and interpreting 
simple statistical 
diagrams (e.g. picture 
graphs, bar graphs, pie 
charts)

Statistical diagrams (e.g. 
histogram, stem-and-
leaf), measures of 
central tendency and 
spread, and probability

Descriptive stats and 
intro to probability

Probability, moving 
from univariate to 
bivariate data & 
inferential statistics
Probability, probability 
distribution models, 
hypothesis testing, 
correlation and linear 
regression



Developing Statistical Thinking

Examples of learning outcomes and experiences suggested in the 
Secondary Maths Curriculum:
§ Compare various statistical representations and justify why a 

particular representation is more suitable than others for a given 
situation.

§ Discuss and compare the means and standard deviations of two sets 
of data and interpret these values in the context of the problem.

§ Make informed decisions, predictions and inferences using data.
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Developing Statistical Thinking

Examples of learning outcomes and experiences suggested in the Pre-
University Maths Curriculum:
§ Discuss ways to perform a random selection from a population.
§ Solve problems involving healthcare, product testing, consumer 

preferences, lifestyle choices and quality control.
§ Use of appropriate regression line to make prediction or estimate a 

value in practical situation, including explaining how well the situation 
is modelled by the linear regression model.
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Developing Statistical Thinking

Examples of teaching strategies suggested in the Pre-University Maths 
Curriculum:
§ Using real-world contexts and data
§ Getting students to carry out statistical investigations
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Statistical Investigation Cycle
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Our Initial Foray into Big Data
35

National Science Experiment Data Challenge (held from 2015-2017)
§ A mass participation event to gather data about the environment and 

lifestyles of Singaporeans.
§ Students wear SENsg devices or wearable ‘laboratories on a lanyard’ 

that sense the physical world and send data to the cloud.
§ Objective: To allow students to learn about big data analytics, e.g. 

Processing and filtering of big data, use of big data tools, draw 
meaningful insights from big data, and presentation of analyses in 
easy-to-understand ways.
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Our Approach to Developing Statistical 
Thinking
§ Within formal curriculum: Largely traditional, with emphasis on 

acquiring fundamental statistical concepts and tools. Teachers are 
encouraged to provide, where possible, authentic learning 
experiences for students in learning Statistics.

§ Beyond formal curriculum: Still exploring and learning.
§ To some extent, the following phases in the proposed Statistical 

Thinking Framework are seen in our Statistics curriculum:
• Patterns and relationships from data
• Questions and Objectives
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Challenges

§ Balancing the need for curriculum time to build fundamental 
statistical skills and to carry out big data-related activities.

§ Getting access to data sets that can provide meaningful experience 
for students to work with big data.

§ Equipping teachers with the skills and know how to design 
meaningful activities involving big data.

§ Changing the current emphasis and mindsets towards the learning of 
statistics.
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Thank you


