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A  S t udy  o f  Schoo l  Ma thema t i c s  Cu r r i c u l um  Enac ted  b y
Compe ten t  Teache r s  i n  S i ngapo re  Seconda r y  Schoo l s

By Berinderjeet Kaur

Berinderjeet Kaur is Professor with the 
Mathematics & Mathematics Education 
Academic Group at the National Institute 
of Education. Her research interests 
include the professional development of 
mathematics teachers, and classroom 
practices of expert and novice 
mathematics teachers.

Findings from two past studies funded 
by CRPP/OER, namely:

 » The Learner’s Perspective Study 
(Student Perspective on Effective 
Mathematics pedagogy: Stimulated 
Recall Approach): 2004–2009

 » CORE 2 Research Programme 
(Pedagogy and Assessment): 
2009–2015

have stimulated mathematics educators at 
NIE to question the stereotype of East Asian 
mathematics teaching. 

A programmatic research project was 
funded during the 3rd tranche to document 
“mathematics teaching” in Singapore 
secondary classrooms in a comprehensive 
manner. The main goal of the project is to 
collect a set of data for two studies to research 
the enacted secondary school mathematics 
curriculum. The two studies are:

 » Study 1: Pedagogies adopted by 
experienced mathematics teachers 
when enacting the curriculum.

 » Study 2: Experienced secondary 
school mathematics teachers’ use 
of instructional materials for the 
enactment of the curriculum. 

The Learner’s Perspective Study

Findings of The Learner’s Perspective 
Study (Student Perspective on Effective 
Mathematics Pedagogy: Stimulated recall 
approach) tell us the following about 
mathematics instruction of three competent 
Grade 8 teachers (Kaur, 2009):

 » The pattern of instruction in the 
classrooms of the teachers is as 
shown in Figure 1.

 » A lesson comprised instructional 
cycles that were highly structured 
combinations of Development 
(Concepts/Skills) (D), Seatwork (S) 
and Review of student work (R). 
Specifi c instructional objectives 
guided each instructional cycle, with 
subsequent cycles building on the 
knowledge.

CORE 2 Research Programme: 
Pedagogy and Assessment

Findings of the CORE 2 Research 
Programme: Pedagogy and Assessment 
(OER 20/09 DH; 2009–2015) related to 
the four models of instruction, Traditional 
Instruction (TI), Direct Instruction (DI), 
Teaching for Understanding (TfU) and Co-
Regulated Learning Strategies (CRLS), in 
Grade 9 mathematics lessons (Hogan et 
al., 2013) tell us the following:

 » Instructional practices for 
mathematics in Singapore 
classrooms cannot be considered 
either Eastern or Western but a 
coherent combination of both. This is 
because:

◊ TI provides the foundation of the 
instructional order; and 

◊ DI builds on TI practices 
and extends and refi nes the 
instructional repertoire, while 
TfU/CRLS practices build on TI 
and DI practices and extend 
the instructional repertoire even 
further in ways that focus on 
developing student understanding 
and student-directed learning. 

 » Four instructional practices—two 
TI practices (exam preparation and 
textbook focus) and two DI practices 
(structure and clarity, and revision)—
tie or link the four instructional 
groupings together in an orderly 
chain of instructional practice. Of the 
four, exam preparation is the most 
signifi cant. It is highly generative 
both directly and indirectly, reaching 
well beyond its own close family of TI 
practices into DI and TfU practices. 

 » Carefully selected examples that 
systematically varied in complexity 
(low to high) were used during 
whole-class demonstrations. 

 » There was active monitoring of 
students’ understanding during 
seatwork (teachers moved from 
desk to desk, guiding those with 
diffi culties and selecting appropriate 
student work for subsequent whole-
class review and discussion). 

 » Students’ understanding of 
knowledge expounded during 
whole-class demonstrations was 
reinforced by detailed review of their 
work done in class or at home, and 
lessons were both teacher- and 
student-centered.

 » Students deemed a mathematics 
lesson a good one when some of 
the following characteristics were 
present. The teacher:

◊ explained clearly the concepts 
and steps of procedures; 

◊ made complex knowledge 
easily assimilated through 
demonstrations, use of 
manipulatives and real-life 
examples;

◊ reviewed past knowledge;

◊ introduced new knowledge;

◊ used students’ work or group 
presentations to give feedback to 
individuals or the whole class;

◊ gave clear instructions related to 
mathematical activities for in-class 
and after-class work;

◊ provided interesting activities for 
students to work on individually or 
in small groups; and 

◊ provided suffi cient practice 
tasks for preparation towards 
examinations.

Figure 1. Pattern of instruction in the classrooms.
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Note: An in-depth analysis of the data 
was carried out using structural equation 
modelling (SEM).
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East Asian Mathematics Teaching 
Stereotype

The fi ndings of the Learner’s Perspective 
Study and also that of the CORE 2 Research 
programme—Pedagogy and assessment 
motivated mathematics educators at NIE 
to question the stereotype of East Asian 
mathematics teaching which is as follows:

The educators decided to delve deeper into 
the teaching and learning of mathematics 
at the secondary school level. They have 
embarked on a very large-scale study to 
explore the enacted school mathematics 
curriculum in Singapore secondary schools 
by competent teachers in Singapore 
secondary schools. This study is a 
programmatic research project funded by 
the third tranche of OER funding. The main 
goal of the project is to collect a set of data 
for two studies to research the enacted 
secondary school mathematics curriculum. 

The two studies are:

 » Study 1: Pedagogies adopted by 
experienced mathematics teachers 
when enacting the curriculum.

◊ How do teachers introduce and 
engage students in constructing 
conceptual knowledge?

◊ How do teachers engage 
students in developing fl uency 
with skills in computing?

◊ What mathematical processes are 
used and developed by teachers?

◊ How do teachers imbue desired 
attitudes for the learning of 

mathematics amongst their 
students?

 » Study 2: Experienced secondary 
school mathematics teachers’ use 
of instructional materials for the 
enactment of the curriculum.

◊ How do teachers select 
instructional materials?

◊ How do teachers modify the 
selected instructional materials?

◊ What are the characteristics of 
“instructional materials” that will

•  help teachers enact worthy 
instructional goals of 
teaching mathematics, and

•  ihelp students achieve 
desirable outcomes?

In addition at the programmatic level, a 
further question being explored is

◊ How does the pedagogy of 
competent teachers in Singapore 
secondary schools compare with 
that of mathematically powerful 
classrooms advocated by 
Schoenfeld et al. (2014)?

Some preliminary fi ndings of the studies are 
as follows.

Study 1

Based on the analysis of 21 enacted 
lessons (four teachers in two schools) it is 
found that:

 » The experienced teachers have 
tapped on the affordance of ICT 
to achieve their lesson objectives, 
though the role of ICT use may differ. 

 » The experienced teachers were 
observed to be very selective in 
their choice of questions to be 
used for teacher-modeling, guided 
practice and independent practice. 
There appeared to be generally a 
good alignment for these questions 
to ensure that the students have 
suffi cient practice to acquire the 
relevant mathematical skills to 
tackle such questions. 

 » The experienced teachers were 
also observed to weave in many 
short cycles of development and 
consolidation phases within each 
and between lessons to ensure 
that students reach a reasonable 
level of competency in the relevant 
mathematical skills.

Study 2

Based on an in-depth study of two cases, 
we notice that teachers do indeed use 
instructional materials to help students 
practise to gain procedural fl uency. 
However, beyond that, they:

 » use locally-designed notes to “make 
things explicit” for their students; and

 » carefully sequence practice 
examples to support mathematical 
reasoning.

Programmatic Level

The fi ve dimensions of mathematically 
powerful classrooms are i) The mathematics; 
ii) cognitive demand; iii) access to 
mathematical content; iv) agency, authority, 
and identity; and v) formative assessment. 
The dimension of mathematics was 
examined in the lessons enacted by two of 
the teachers. It was apparent that all four 
aspects of the dimension, namely:

 » Were the mathematical goals of the 
lesson apparent?

 » Were important ideas in the lesson 
connected with those in past and 
future lessons?

 » How were math procedures in the 
lesson justifi ed and connected with 
important ideas?

 » Were students engaged with 
mathematical ideas during lessons?

were apparent in the episodes of the 
lessons of the two teachers, though with 
varying density. 
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How to Cite

East Asian mathematics
teaching stereotype

Leung (2001) has noted that 
mathematics teaching in East Asia 
is “predominantly content orientated 
and exam driven. Instruction is very 
much teacher dominated and student 
involvement minimal”. Teaching is 
“usually conducted in whole group 
settings, with relatively large class 
sizes”. There is “virtually no group 
work or activities, and memorization of 
mathematics is stressed” and “students 
are required to learn by rote”. Students 
are “required to engage in ample 
practice of mathematical skills, mostly 
without thorough understanding” (pp. 
35–36).
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