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OPENING KEYNOTE ADDRESS 

AAMT 14TH BIENNIAL CONFERENCE 

PERTH - SINGAPORE, 1993 

MATHEMATICS EDUCATION IN SINGAPORE: 

INSTRUCTIONAL EXCELLENCE AND CHALLENGES AHEAD 

Dr Chong Tian Hoo 
Head 

Division of Mathematics 
Nanyang Technological University 

The Guest-of-honour, Distinguished Delegates, Laqies and 
Gentlemen: 

I am pleased that the organisers have chosen Singapore among 
the many countries in this region to have this mini-conference 
and I wish to thank the Australian Association of Mathematics 
Teachers for giving me the honour of presenting the opening 
keynote address. 

The theme of this conference, "New Horizons, New Challenges" 
is a befitting one even to Singaporeans. At the moment, Singapore 
is going through a very crucial stage of its development. We are 
looking at new horizons and beyond, which of course will pose new 
challenges to us. 

In the area of economic activities, the "new horizons" seem 
to be globalisation, regionalisation, corporatization, and 
entrepreneurship of enterprising businesses to venture abroad in 
order to uplift our economy to the next higher.level of growth;· 
in health, we are building new hospitals, renovating old ones and 
equipping them with modern and sophisticated facilities not only 
for established practices but.also for newly-found expertise in 
heart and liver transplantations-, cardiac operations, artificial 
insemination, etc; in community development, the various ethnic
based and self-help community organisations have been established 
to embark on tuition and other programmes to raise the. 
educational level and the earning capacity of the lower strata 
of their own communities; in education, the revised syllabuses 
of the subjects in schools and _new policies will benefit our 
school children to meet the varied requirements of a fast-growing 
economy and develop a popuration·-which is scientifically and-

.. technologically intelligent yet affluent, cultured and· morally 
upright. · 

. -.:�_.;;__ :..· Many of. you may not: be- famt-llar with our education system·: 
tt is indeed difficult �v�rt for_iis §ingaporeans to know veiy 
clearly what is current because·of. mariy frequent changes that 
have taken place since we became· independent as a sovereign state· 

.- ·_·:'· :in 1965� Being a young ·nation7 ---:it.. -is _inevitabl.e that we would 
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have to keep on reviewing, revising and improving on our system 
which we hope would eventually evolve into one that will satisfy 
the vast majority if not everyone in the country. Even a 
developed country cannot avoid changes because as society changes 
due to peoples' changing and rising expectations, other changes 
follow. 

MATHEMATICS EDUCATION IN SINGAPORE 

In Singapore, Mathematics is a compulsory subject in the 
primary and secondary school curricula. An average pupil would 
have done 10 years of Mathematics, i.e. 6 years in primary and 
4 years in secondary, when he/she completes the GCE 'O' level 
examination at the age of about 16. Mathematics is considered one 
of the three main subjects that a pupil has to master before 
he/she can eventually proceed to pre-university education and 
tertiary education in a local technical institute, polytechnic 
or university. The other two main subjects are the English 
language and a second language in Chinese, Malay or Tamil. 

Changes in Mathematics Syllabuses 

Mathematics education in the country has undergone many 
changes in the past. At the primary levels, emphasis was on the 
four basic arithmetic operations and for the secondary, before 
1953, pupils in most English schools were taught according to 
what was to be examined in the Cambridge examination while those 
in the Chinese middle schools followed what was prescribed in the 
textbooks which they adopted for use. An attempt was made in 1953 
to come up with a teaching syllabus which would unify Mathematics 
into a single subject but not all schools accepted the idea. In 
1960, a year after obtaining self-goverment, schools could adopt 
either Alternative I or II of a new Mathematics syllabus. In 
Alternative I, Mathematics was presented as a unified subject 
which was meant to be taught in an integrated manner and in 
Alternative II, the different branches, i.e. arithmetic, algebra, 
geometry and trigonometry, were taught separately. 

From 1965 when Singapore became independent, Mathematics was 
taught following a common Secondary 1 & - 2 syllabus for all 
secondary. schools. For Secondary 3 & 4, there were two 
alternatives, viz. B & c. In 1981, mod-ifications were made which 
gave rise to the Syllabus D. Table 1 gives a �rief summary of 
these· deye-J:opments . 
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Table 1: Changes in Mathematics Syllabuses in Singapore 

Before 1953 1. Guided by Cambridge examination
2. Guided by textbooks

1953 Unified Mathematics 
Not all schools followed 

1960 Alt. I - unified Mathematics 
Alt. II - arithmetic, algebra, 

geometry, trigonometry 

1965 Common Sec 1 & 2 syllabus 
Sec 3 & 4 - Alt. B and 

Alt. C ("modern") 

1981 Syllabus D 

1990 Revised syllabuses 

Aims of Mathematics Education in Singapore 

The aims of mathematics education are not static. they 
depend on the state-of-the-art of mathematical ideas and 
concepts, the emergence of new technologies, the stage of 
economic development and political leadership. Although we 
recognise that there are many diverse aims, only four main ones 
are stated in our syllabuses. 

A workshop on the intrinsic curriculum evaluation of the 
mathematics curriculum conducted at the 6th annual conference of 
the Educational Research Association, Singapore held recently 
elicited from the participants the following specific aims 
grouped under the- four. main ones which are to enable pupils.· to: 

(1) Acquire the necessary mathematical knowledge and
skills, develop thinking processes and apply them in
mathematical situations that they will meet in life

basic numeracy 
social mathematics application 
spatiai mathematics 
logical reasoning 
foundation-for secondary mathematics 
·prepare.for· real life situation applfcations·:
part and parcel of life skills . _ .. ._ 

.. use matliematicaf skills to solve probl:eins- . -=-.-�-�;;:-_: �� ·_ 
home-and .schoot· link in mathematical knowledge--�-•� . --
provide- -analytical. skills to help in decision-::_ . -_ 
making - · · ·, =-

.. · 
· :- · · · · -

. aid- in. hand-l-i-ng-. data in everyday situations�·_·---�·.; : '· -

~ 

I 

• 



(2) Use mathematics as a means of communication

be articulate in mathematical language 
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communication skills (e.g. as in 
comprehension/interpretation of graphs) 

(3) Develop positive attitudes and sense of personal
achievement in mathematics

impart a love for the quantitative 
build confidence 
mathematics as fun 
eradicate fear of mathematics (anti-mathophobia) 

(4) Appreciate the importance and power of mathematics in
the world around them

appreciate the use of mathematics in mass media 
awareness of mathematics 
as a mathematical tool (eg. as in computer) 

(Chew & Chong, 1992, p.502) 

Primary 

Mathematics at the primary levels has been allocated an 
average of 20% or 4 hours per week of the curriculum time. The 
mathematics content focuses on the following: 

Whole number 
Fractions 
Decimals 
Money, Time & Measures 
Mensuration 

Secondary 

Geometry 
Statistics 
Rate, Ratio & Proportion 
Percentage 
Algebra 

The content for the Secondary School Mathematics syllabus, 
which takes up about 3 hours per week of curriculum time, is an 
extension of the primary school syllabus and is grouped under the 
following headings: 

Arithmetic 
Mensuration 
Algebra & Graphs 
Geometry 
Trigonometry 

statistics 
sets 
Probability 
Vectors 
Matrices ·& ·Transformations 
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The mathematics curricula for primary and secondary schools 
have recently been revised with mathematical problem solving as 
the emphasis. The five aspects of the pentagonal framework is as 
shown in Figure 1. 

Appreciation 
Interest 
Confidence 

· Estimation and
approximation
Mental calculation
Communication
Use of mathematical tools
Arithmetic manipulation

· Algebraic manipulation
Handling data

Mathematical 
Problem 
Solving 

.C6h�pts 

Numerical 
Geometrical 
Algebraic 
Statistical 

Deductive reasoning 
Inductive reasoning 
Heuristics 

Figure 1: Framework of Mathematics Curriculum 

(Ministry of Education, 1990a & 1990b) 

Mathematics Instruction and Teachers 

The suc·cessful learning of pupils depends to a large extent 
on the teachers. A teacher's attitude towards the subject he/she 
teaches has a tremendous effect on whether his/her pupils like 
or dislike his/her subject. Instructional excellence brings about 
the highest standard of both the cognitive and affective aspects 
of pupils' learning. It should not only give rise to higher 
achievement in the subject but also build up confidence in and 
motivation.towards the subject. 

I.n Singapore, · mathematics teachers .are . generally · well 
qualified. Primary school teachers are normally. 'A'- leve-I'holders 
who have pasi;;ed-�t least an 'A' level Mathematics s\lbj�9t_ and 
have·:· takel'!_· tlle�fji(at:hematics methods course·· ·a!: "tneL�at_ional 
Institute of. Ed�c_ation (NIE), which is the.-only teache�--training 
institution ·in Singapore. At the secondary schoor ievel ,- _ -· 
university gra·duates with at least one year of Mathematics ·taken 
at the universitr-l-eve-1--,----will be allowed . to---:--be--- t;ta.*ned .as - a 
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mathematics teacher. The pre-university Mathematics subjects are 
taught by graduate teachers specialising in Mathematics either 
at the pass degree or honours degree level. 

In addition, a very stringent selection procedure involving 
an English proficiency test and an interview before a selection 
board prior to admission into NIE ensures the high quality of 
teachers in our schools. 

Instructional Materials 

The Curriculum Development Institute of Singapore (CDIS), 
which is a branch of the Ministry of Education (MOE) , is 
responsible for the writing of textbooks and the development of 
materials for both the primary and secondary school levels in the 
various subject areas. It has both the primary mathematics as 
well as the secondary mathematics project teams to write the 
mathematics texts and develop instructional materials required 
by the syllabuses. 

There are also mathematics textbooks written by individual 
authors, usually teachers, who are commissioned by publishers on 
royalty basis. 

The selection of textbooks is left to the principals of 
schools with the assistance of their heads of departments. 

Inservice Training 

The training of inservice teachers is coordinated by a joint 
committee made up of MOE and NIE representatives who consider 
proposals for inservice courses. Ad-hoc inservice courses are 
generally shorter in duration and aim at updating teachers with 
innovative ideas or familiarising them with syllabuses newly 
introduced to schools. Regular inservice courses are usually held 
over a longer peiod of time and aim at upgrading teachers for re
deployment to new responsibi·li ties, such as heads of department, 
vice-principals or principals of schools. 

In 1984-86, about 2000 primary school mathematics teachers 
without 'O' level Mathematics went through a 30-hour refresher 
course which focused on content and pedagogy in Mathematics. The 
course was conducted in four zonal centres by thirty-two 
specially selected mathematics teachers who were trained as 
instructors for the task. 

currently, ad-hoc mathematics inservice courses are_being 
held to update primary and secondary school teachers on the use 
of heuristics in mathematical_ problem solving to prepare them _for 
the new mathematics syllabuses� 

In addition, mathematics teachers are encouraged to enrol 
in the Further Professional Diploma in Education programme to be 
trained for headship positions in the department of Mathematics. 
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CHALLENGES AHEAD 

After a few more years, most of us, I hope, will still be 
around to see the turn of the century which marks the beginning 
of another hundred years. Now is a convenient point in time to 
take stock of what have been achieved and plan for the future. 
I would be failing in my duty as a keynote speaker if I do not 
indicate to you some challenges which will be faced by those of 
us who are in the business of mathematics education in Singapore. 

1 New Topics 

To include new topics which are considered to be of 
importance and relevance to the future generations, 
especially of the 21st century. The NIE has embarked on a 
project called Project SC21 to identify new areas for 
inclusion into our primary and secondary Mathematics and 
Science syllabuses. These new modules/concepts will then be 
developed and tested in schools. 

2 New Technologies 

3 

4 

To exploit new technologies for the teaching and learning 
of Mathematics, e.g. the use of computers and interactive 
videodiscs. 

Across the curriculum 

To incorporate the study of mathematics across the 
curriculum, i.e. in each of other subjects, as well as to 
integrate the learning of Mathematics with Science and 
languages or any other school subject, especially at the 
primary levels. Such an interdisciplinary approach will 
enhance the learning of the relevant subjects . 

Non-traditional Techniques 

To employ non-traditional techniques in teaching and 
learning Mathematics, e.g. the use of writing as a mode of 
learning Mathematics, heuristics for problem solving and 
calculators for conceptual learning. 

5 Differentiated Needs 

To recognise the unequal aspirations and aptitudes of 
pupils of different abilities and accordingly, to 
differentiate mathematics learning for pupils to make 
Mathematics more relevant to their needs. This will benefit 
more the low-achieving pupils who have to struggle in order 
to catch up with high-achieving ones. 
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6 Rethinking on Assessment 

To differentiate modes of assessing mathematics learning so 
that no undue disadvantage would be faced by certain groups 
of pupils. There are some who are good in conceptualisation. 
and formulation. Not all can compute quickly and 
accurately. Some may not be able to apply what they have 
learnt to unfamiliar situations. Unless we can come up with 
new and fairer ways of assessing pupils, certqin groups of 
pupils will experience "failure" all the time. 

7 Higher Achievers in Teaching Force 

To increase the proportion of able mathematics students in 
the teaching profession by attracting new recruits who are 
high achievers in Mathematics, retaining capable and 
effective mathematics teachers in schools, and giving 
inservice training in content and pedagogy to improve on 
the quality of mathematics teachers. 

8 Numeracy Skills of Workers 

To improve on the numeracy skills of the population, 
especially the workers, to enable them to function more 
effectively in their workplace and in their everyday life. 
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