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ABSTRACT 

As part of the Leaner’s Perspective Study (LPS), three grade eight mathematics classrooms of 

competent teachers, in Singapore, were studied for periods of ten lessons each. Data were 

collected using the complimentary accounts methodology and data on several aspects of the 

teaching and learning in the three classrooms have been analysed. In this paper, three main 

aspects of the pedagogical flow in these classrooms, namely nature of teachers’ instructional 

approaches, the role of textbook, and the nature and role of homework will be presented. 

INTRODUCTION 

The Learner’s Perspective Study (LPS) is an international comparative study initiated by 

David Clarke at the University of Melbourne (Clarke, Keitel & Shimizu, 2006). It started in 

1999 and the first group of four countries to participate in the study are Australia, Germany, 

United States of America and Japan. Over the last six years Czech Republic, Germany, Hong 

Kong, Israel, Japan, Korea, The Philippines, South Africa and Sweden have joined in the 

project. Singapore joined the LPS in July 2004. The LPS examines the patterns of 

participation in competently-taught eighth grade (secondary two) mathematics classrooms of 
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participating countries in a more integrated and comprehensive fashion than has been 

attempted in previous international studies of a similar nature. The study aims to document 

not just the obvious social events that might be recorded on a videotape, but also the 

participants’ construal of events, including their memoirs, feelings, and the mathematical and 

social meanings and practices which arose as a consequence of those events. Singapore’s 

participation in the Learner’s Perspective Study (LPS) (Clarke, Keitel & Shimizu, 2006) has 

given us the opportunity to examine in considerable depth the practices in three ‘well-taught’ 

Grade 8 mathematics classrooms from three secondary schools in an integrated and 

comprehensive manner. From the corpus of data from the three schools, relevant data relating 

to teachers’ instructional approaches, role of textbook and nature and role of homework are 

analysed and presented in this paper. 

METHODOLOGY 

 The study in Singapore adopted the research design as set out in the Learner’s Perspective 

Study (LPS) (Clarke, 2006). A total of three mathematics teachers recognised for their 

locally-defined ‘teaching competence’ participated in the study in 2005. Video-records of 13 

consecutive lessons (three during the familiarisation stage and ten as part of the study) for 

each teacher were collected using three cameras. The Teacher camera captured the teacher’s 

actions and talk during the lesson. The Student camera focused on a group of two students, 

known as the “focus group” and captured their actions and talk during the lesson. Each group 

of pupils was only videotaped once. The Whole Class camera captured the whole class in 

action.  After every lesson both pupils in the focus group for the day were interviewed 

separately. The interviews were conducted immediately after school each day and the split 

screen video record of the day’s lesson was used as a stimulus for the pupil interview.  The 

teachers were interviewed three times, once each week. The interviews were based on a 

lesson the teacher had taught during the week and the video recording of the lesson was used 

as a stimulus for the teacher interview. At the end of the study pupils took the International 
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Benchmarking Test as required by the LPS and also completed a questionnaire designed by 

the research team in Singapore. 

INSTRUCTIONAL APPROACHES 

Background 

Three competent mathematics teachers participated in the study and their competency was 

locally defined by the community in which they existed. Unlike several past studies that 

either were carried out on primary mathematics classrooms (Chang, Kaur, Koay & Lee, 2003; 

Kay, 2003) or those carried out on secondary mathematics classrooms but without systematic 

documentation of teacher practice over a period of time (Kaur & Yap, 1998; Kaur, 1999; Yeo 

& Zhu, 2005) this study has attempted to document at the micro-level the instructional 

practices of competent mathematics teachers for the first time in Singapore using a 

methodology that has accorded equal importance to both teachers and learners in the teaching 

and learning process of mathematics. 

Data 

The video records of three ten-lesson sequences were the main source of data analysed. The 

sequences of lessons enable us to analyse for the overarching features of the lesson structure 

within a sequence rather than for the lesson script (Stigler & Hiebert, 1997) of individual 

lessons, which may vary depending on at which stage the lesson was within a unit (Shimizu, 

2002). 

 

All three classes are Secondary Two Express (Grade 8) classes with a size of 37 for the class 

in School 1 (SG1) and 40 for the class in School 2 (SG2) and 40 for the class in School 3 

(SG3). Teacher 1 (T1) from SG1 and Teacher 2 (T2) from SG2 were females and Teacher 3 

(T3) was a male. All of them have many years of teaching experience (T1: 21 years; T2: 27 

years and T3: 15 ). Lessons in SG1 and SG2 were about an hour each, while those in SG3 

were a combination of 30 minutes and an hour. The topics covered during the lesson 
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sequences were Arithmetic Problems and Standard Form, Congruence and Similarity, Scales 

and Maps in SG1, Factorisation of Algebraic Expressions, Algebraic Manipulation and 

Formulae and Simultaneous Equations in SG2, and Quadratic graphs and their applications, 

Pythagoras theorem and applications and trigonometrical ratios (Sine, Cosine and Tangent of 

angles) and applications in SG3. 

Analysis and Results 

The constant comparison method (also known as the grounded theory approach) (Glaser & 

Strauss, 1967) was used to identify for activity segments that characterised the three lesson 

sequences that were analysed. As an exploratory study, activity segments – “the major 

division of the lessons”, served as an appropriate unit of analysis for examining the structural 

patterns of lessons since it allows us “to describe the classroom activity as a whole” 

(Stodolsky, 1988, p.11). According to Stodolsky: 

In essence, an activity segment is a part of a lesson that has a focus or concern and 

starts and stops. A segment has a particular instructional format, participants, 

materials, and behavioural expectations and goals. It occupies a certain block of time 

in a lesson and occurs in a fixed physical setting. A segment’s focus can be 

instructional or managerial (Stodolsky, 1988, p. 11). 

For the purpose of this paper, the activity segments were distinguished mainly by the 

instructional format that characterised them, although there exists other segment properties 

such as materials that differed among the various activity segments identified. Six categories 

of activity segments emerged through reiterative viewing of the video data. These mutually-

exclusive segments were found to be able to account for most part of the 30 lessons from 

SG1, SG2 and SG3. Three categories were prominent in all three classrooms. They are:  

� whole-class demonstration [D], characterised by whole-class mathematics instruction 

that aimed to develop students’ understanding of mathematical concepts and skills;  
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� seatwork [S] during which students were assigned questions to work on either 

individually or in groups at their desks;  

� whole class review of student work [R], during which the teacher’s primary focus was 

to review the work done by students or the task assigned to them.  

The three other categories, one of which was exclusive to a single classroom and another to 

two classrooms, are: 

� group quiz [Q] found only in SG2, during which a representative from each group 

(usually four groups at a time) was asked to compete with other representatives to 

solve a problem on the board; 

� test [T] found only in SG1 and SG3; and  

� miscellaneous [M], a catch-all category during which the class was involved in 

mainly managerial and administrative activities.  

 

Such a coding scheme closely corresponded with another study on Singapore primary 

mathematics classrooms which had also identified similar activity segments (Ho & Hedberg, 

2005). To code for the activity segments, StudiocodeTM, a video coding software was used 

which allowed us to see the patterns in which the various segments were sequenced in the 

lessons. Exclusive to SG3 were interruptions denoted by ^. These interruptions were 

characterised by non-instructional segments which involved disciplinary and administrative 

activities such as announcements related to mathematics such as reminding students to sign 

up for “Math Trails”, etc. As suggested by previous studies on lesson structures, which have 

shown that the structure of lessons varied from lesson to lesson (Mesiti et al., 2003) and 

depended on the stage at which the lesson was located within a teaching unit made up of a 

lesson sequence of related content (Shimizu, 2002), the mathematical content is an important 

factor that accounts for the structural variations of lessons. As such, further analysis was 

carried out to identify the instructional objective that each segment was concerned with, 
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based on the mathematical content that was covered. Table 1 below shows an abridged 

version of the analysis that combined both the lesson structure and the mathematical content. 

Figure 1 shows the instructional patterns of the three teachers T1, T2 and T3. Table 2 shows 

the duration of lesson segments for SG1, SG2 and SG3. 

Table 1: Analysis of lesson structure with mathematical content 

Lesson 
no. 

Activity 
segment code 

Mathematical content 
Instructional 
objective 

Instructional 
cycle no. 

1 [S] Practice task: 
2x + 4y – 3(x + 2y)2 

1 [R] Student wrote answers for 
practice task on board 

Factorisation 
by grouping 

1 

1 [D] Worked examples:  
x2 – 9,  y2 – 1/16,  9y2 – 4z2 

1 [S] Practice tasks:  
a2x2– 16y2,  50x2 – 2p2 

1 [R] Teacher and students worked 
out practice tasks on board 

Factorisation of 
expression in 
the form of 
difference of 
two squares 

2 

 
Table 2: Duration of lesson segments for SG1, SG2 and SG3 
 

SG1 SG2 SG3 
Total Total no. 

of 
Total Total no. 

of 
Total Total no. 

of 
Activity Segments 

duration instances duration instances duration instances 

Demonstration [D] 
1 hr 51 

min 
22 

2 hr 09 
min 

14 
2 hr 22 

min 
13 

Seatwork [S] 
3 hr 37 

min 
33 

2 hr 33 
min 

18 23 min 12 

Review of student 
work [R] 

2 hr 15 
min 

33 
2 hr 23 

min 
19 

2 hr 35 
min 

16 

Group Quiz [Q] - - 
1 hr 15 

min 
4 - - 

Test [T] 38 min 1 - - 23 min 1 

Miscellaneous [M] 32 min 22 34 min 22 
1 hr 8 
min 

24 
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Teacher 1 (School 1) 

 
SG1-L01 M D S R D S R D S R D S R D S R M 
SG1-L02 M R D S R D S R S R D M D S R S R D S R M 
SG1-L03 M R D S R S R S R S R *S M 
SG1-L04 M R D S R D S M 
SG1 – L05 M D S R D S R S R *S M 
SG1-L06 M T M D M 
SG1-L07 M D R D S R D S R M 
SG1 – L08 M D S R S R S R *S M 
SG1-L09 M R S M 
SG1-L10 M R S D S R S R S R D M 

 
Teacher 2 (School 2) 

  
SG2-L01 M D S R D S R S R Q D S M 
SG2-L02 M R D S R D S R D S R D Q S R M 
SG2-L03 M R D S M 
SG2-L04 M R D Q S R M 
SG2-L05 M D S R S M 
SG2-L06 M R D R S R M *S M 
SG2-L07 M D R M 
SG2-L08 M R M Q S M 
SG2-L09 M R D S M 
SG2-L10 M D S R S M 

 
Teacher 3 (School 3) 

 

SG3– L01 M ^R S R S D M 
SG3-L02 M D M D S R D S M 
SG3-L03 M T M 
SG3-L04 M R M R D R M S D M 
SG3-L05 M ^R S R M 
SG3-L06 M R S R ^D M 
SG3-L07 M ^D M 
SG3-L08 M R ^D S D S D M 
SG3-L09 M ^R M ^D M 
SG3-L10 M ^R S R S R S D M 

 
Legend 
       

Represents the border between instructional cycles 
* Time-filler  
 ^ Segment with interruption  
Shaded regions represent the same cycles across adjacent lessons. 
Note: The lengths of segments do not reflect their duration within the lesson. 
 
 
 

Figure 1: Structural patterns of SG1, SG2 and SG3 lesson sequences 

 

This conference proceedings may be used for private study or research purpose only.



- 8 - 

ROLE OF TEXTBOOK 

Background 

In Singapore, textbooks are produced commercially and compete for official adoption by the 

Ministry of Education (MOE). Hence they adhere very closely to the intended curriculum – 

the Mathematics syllabus issued by the MOE (Ministry of Education, 2006). The textbooks 

used in Singapore schools amplify the syllabuses and provide an explicit link between what is 

intended and implemented. The American Institutes for Research (AIR) study (Ginsburg, 

Leinwand, Anstrom, & Pollock, 2005) found that Singapore’s textbooks build deep 

understanding of mathematical concepts through multi-step problems and concrete 

illustrations that demonstrate how abstract mathematical concepts are used to solve problems 

from different perspectives while traditional US textbooks rarely get beyond definitions and 

formulas, developing only students’ mechanical ability to apply mathematical concepts. 

Data 

From the corpus of data of schools SG1, SG2 and SG3, three sources of data, namely the 

lesson tables, interviews with teachers and interviews with students, were used to ascertain 

the role of the textbook in the classrooms. A lesson table is a chronological narrative account 

of activities that take place during the lesson. This table also details all the tasks (learning, 

practice and homework) that the teacher uses during the lesson, and their source. A learning 

task (Mok, 2004) is a task that the teacher uses to teach the students a new concept or skill. 

Practice tasks are tasks used during the lesson either to illuminate the concept or demonstrate 

the skill further, and tasks the teacher asks students to work through during the lesson either 

in groups or individually. Homework tasks are tasks assigned to be done at home or during 

out of class time.  

Analysis and Results 

From the lesson tables of T1, T2 and T3 the number and sources of learning and practice 

tasks were traced. Similarly the sources of homework assignments were also traced. Table 3 
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shows the source of the learning and practice tasks while Table 4 shows the source of the 

homework assignments. It is evident from Tables 3 and 4 that the textbook is a significant 

source of the mathematical tasks that the teachers used in their sequences of lessons. It is also 

apparent from the tables that the textbook is not the only source that both the ‘competent’ 

teachers rely on for their lessons. These findings concur with that of Zhu and Fan (2002) and 

Kaur, Seah and Low (2005). 

 

In Table 3, For SG1-L02, T1 used 10 learning tasks that were not from the textbook. These 

tasks were crafted by the teacher on the spot and they involved simple rearrangements of 

numerals and symbols such as 3^6, 2.15, 4.5 x 10-6 and so on to demonstrate the use of a 

calculator to compute. These 10 very simple tasks have resulted in making the percentage of 

learning tasks taken by T1 from the textbook and other sources over a period of ten lessons 

equal. As it was not so easy for both T2 and T3 to create learning tasks on the spot due to the 

nature of the topics they were teaching, this result may be considered as an anomaly. Unlike 

T1 and T2 who used learning tasks from other sources which were similar to those in the 

textbooks, T3 on two occasions used learning tasks categorised as “other sources” which 

were created using technology (Geometer’s sketchpad and powerpoint slides).  

Table 3: Source of Learning and Practice Tasks 

Learning tasks Practice tasks 
Source Source 

 
School -
Lesson Textbook Others Textbook Others 

 
Total 

SG1 – L01 5 3 11 - 19 
SG1 - L02 2 10 3 - 15 
SG1 – L03 1 - 11 1 13 
SG1 – L04 1 1 24 - 26 
SG1 – L05 4 1 14 - 19 
SG1 – L06* - - - - - 
SG 1– L07 1 1 2 - 4 
SG1 – L08 1 - 16 - 17 

SG1 – L09** - - - - - 
SG1 – L10 2 1 5 - 8 

Total 17 17 86 1 121 
SG2 – L01 3 4 6 9 22 
SG2 - L02 3 - 7 3 13 
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SG2 – L03 5 1 14 2 22 
SG2 – L04 4 - 5 - 9 
SG2 – L05 6 - 3 - 9 
SG2 – L06 4 - 1 1 6 

SG2 – L07** - - - - - 
SG2 – L08** - - 7 5 12 
SG2 – L09 2 - 4 - 6 
SG2 – L10 3 - 4 - 7 

Total 30 5 51 20 106 
SG3 – L01 2 - 8 - 10 
SG3 – L02 1 - 8 - 9 
SG3 – L03* - - - - - 
SG3 – L04** 1 - 7 - 8 
SG3 – L05 2 - 4 - 6 
SG3 – L06 2 1 - - 3 
SG3 – L07 - 2 - 9 11 
SG3 – L08 3 - 9 - 12 
SG3 – L09 2 1 10 - 13 
SG3 – L10 1 1 - - 2 

Total 14 5 46 9 74 
      *   class was having a test 
      ** teacher went through the test corrections 
 
 
From Table 4 it is evident that homework was either given from the textbook or other sources 

by both T1 and T3. T2 almost always gave homework from both sources.   

 
Table 4: Source of Homework Assignments 
 

Homework Assignment  
SG1 SG2 SG3 

Source Source Source 

 
 
 
Lesson Textbook Others Textbook Others Textbook Others 

L01 no homework assigned √ - √ - 
L02 √ - √ √ √ - 
L03 - √ √ - no homework assigned 
L04 √ - √ - √ - 
L05 √ - √ √ √ - 
L06 no homework assigned √ √ no homework assigned 
L07 no homework assigned - √  √ 
L08 no homework assigned no homework assigned √ - 
L09 - √ √ - √ - 
L10 √ - √ √ no homework assigned 

 
 
The second source of data was the teacher interviews. It was during the fourth teacher 

interview for T1and T2 and first interview for T3 that the three teachers were asked specific 

questions related to their lessons, vis-à-vis selection of tasks for learning, practice and 
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homework. The interview data was consistent with the lesson tables. Interview data has been 

transcribed and relevant episodes were examined. However we are unable to quote them in 

this paper due to the limit of 20 pages for the paper. T1 stated that she used the textbook in 

planning her lessons and also as a source for learning, practice and homework tasks. T2 

stated that her first source of learning and practice tasks was also the textbook. T2 stated that 

she takes about half her homework tasks from the textbook and the rest from other sources, 

such as other books and past year examination papers. T3 stated that the textbook for an 

adequate source and he used it as a resource for learning, practice and homework tasks. He 

felt that since the scheme of work was closely aligned to the textbook there was no need to 

source for tasks from other sources. 

 
 
The third source of data was the student interviews. The student interview data revealed that 

in addition to using the textbook to complete homework assignments, they also used it as a 

first aid to clarify their thinking and self assess their knowledge and application of concepts 

and skills the teacher has taught in class.  

NATURE AND ROLE OF HOMEWORK 

Background 

In most mathematics lessons in Singapore schools teachers assign their students homework 

on a regular basis, that is, after every lesson or after every two or more lessons. According to 

Hong and Milgram (2000) there are three kinds of homework. The first is to assure that 

students review, practice, and drill material that has been learned at school. The second is to 

provide students with the opportunity to amplify, elaborate, and enrich previously learned 

information and the third is to prepare, in advance, material to be learned in subsequent 

lessons. Cooper (2001) describes homework assignments as either same-day-content or 

distributed. Same-day-content assignments require students to do tasks that pertain only to 

material presented in class on the day the tasks are assigned and the purpose is similar to the 
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first kind of homework described by Hong and Milgram (2000). Distributed homework 

assignments include the introduction of material that has not yet been covered in class or that 

was covered in lessons prior to the current day and is similar to the second and third kinds of 

homework described by Hong and Milgram (2000).  

Data 

From the corpus of data of schools SG1, SG2 and SG3, three sources of data, namely the 

lesson tables, interviews with teachers and student questionnaires, were used to ascertain the 

nature and role of homework from the perspectives of the teachers and students in the three 

classrooms.  

Analysis and Results 

From the lesson tables, the nature of homework was established. Table 5 shows the types of 

homework assigned to the students during the sequence of ten lessons each by the two 

teachers T1 and T2. 

Table 5: Types of Homework Assignments 

Home Assignment 
Type 

School - 
Lesson 

I II III 
SG1 – L01 No homework assigned 
SG1 - L02 √ - - 
SG1 – L03 √  - 
SG1 – L04 √ √ - 
SG1 – L05 √ - - 
SG1 – L06 no homework assigned 
SG 1– L07 no homework assigned 
SG1 – L08 no homework assigned 
SG1 – L09 - √ - 
SG1 – L10 √ - - 
SG2 – L01 √ - - 
SG2 - L02 √ √ - 
SG2 – L03 √ √ - 
SG2 – L04 √ - - 
SG2 – L05 √ √ - 
SG2 – L06 √ - - 
SG2 – L07 √ √ - 
SG2 – L08 no homework assigned 
SG2 – L09 √ - - 
SG2 – L10 √ √ - 
SG3 – L01 - √ - 
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SG3 – L02 √ -  
SG3 – L03 no homework assigned 
SG3 – L04 √ - - 
SG3 – L05 √ - - 
SG3 – L06 no homework assigned 
SG3 – L07 √ - - 
SG3 – L08 √ - - 
SG3 – L09 √ - - 
SG3 – L10 no homework assigned 

 

Type I -    Same-day-content 
Type II -   Amplify, elaborate & enrich previously learned information 
Type III -  To prepare, in advance, material to be learned in subsequent lessons. 
 
From Table 5, it is evident that the homework assigned by the three teachers T1, T2 and T3 

was of Types I and II. None of them assigned Type III homework. On the two occasions 

when T1 gave her students homework assignments of Type II, they were intended in SG1-

L04 to prepare the students for the upcoming test and in SG1-L09 to remediate their poor 

performance in the class test held during SG1-L06. Other than these two occasions T1 mainly 

gave her students homework of Type I – for practice of same-day-content. It appears that 

there are two main reasons for this. First, homework appears to be an extension of the lesson 

during which the students engage in seatwork, and second, T1 believes that “reinforcement of 

memory” is important, hence the homework is meant to hone the concepts and skills taught 

during the lesson. Homework assignments given by T2 on many occasions comprised Types I 

and II. T2 gave Type I homework for very similar reasons as T1. She believed that “practice 

makes perfect”. However, she assigned students Type II homework to enable them to 

consolidate their learning and engage in challenging tasks, taken mainly from non-textbook 

sources. She only graded assignments of Type II, to assess her students’ progress and give 

feedback. T3 gave his students Type II homework on only one occasion. It was meant to 

prepare them for the test held during SG3 – L03. Like T1, T3 gave Type I homework on all 

other occasions. T3 too believed that homework helped hone the concepts and skills taught 

during the lesson. 
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The second source of data was the teacher interviews. During the fourth teacher interview the 

teachers, T1 and T2, and during the first interview T3 were asked a specific question: “Do 

you think homework is important to students? Why?” The interview data further established 

the role of homework from the perspective of the teachers that has been presented in the 

above paragraph. 

 

The third source of data was student responses to the question “Do homework assignments 

given by [name of teacher] help you in the learning of mathematics?” which was a part of the 

student questionnaire. All 37 of the students from SG1, 38 of the 40 students from SG2 and 

all 40 students from SG3 completed the questionnaire. The qualitative responses to the 

question were analysed. Thirty-six of the students from SG1, all 38 students from SG2 and 39 

40 students from SG3 indicated in their responses that homework assignments given by their 

teachers assisted them in their learning of mathematics. Shown below are three sample 

responses to the question. The phrases in italics were used to infer the functions of 

homework. 

SG1-S9 (Doreen) 

The homework assignments given by [name of teacher] allows us to practice more 

questions, therefore having better understanding of maths, and is useful. However, I feel 

that homework should not only be given from the textbook, and the quantity of 

homework should be reasonable. 

SG2-S26 (Raihanah) 

It helps me in the learning of mathematics because I get to practice maths and learn new 

methods on how to do the questions. 

SG3 – S30 (Wong Hao) 

Yes, like I said it is used as a practice and practice makes perfect. That’s why it helps me. 

This conference proceedings may be used for private study or research purpose only.



- 15 - 

 

A qualitative analysis of the all written responses was carried out. Table 6 shows the six 

functions of homework that were inferred from the students’ responses. It appears that all of 

the six inferred functions of homework are direct consequences of the type of homework 

assigned by the teachers. The function ‘extension of mathematical knowledge’ was solely 

inferred from the responses of students from SG2. Unlike students in SG1 and SG3, students 

in SG2 were exposed to ‘challenging’ tasks taken from non-textbook sources. This may have 

provided them with opportunities to extend their mathematics knowledge.  

Table 6: Functions of Homework 

Function Descriptors 

Improving/ 
Enhancing 
understanding  
of mathematics 
concepts 

Help to improve understanding on the subject / Better understanding of maths / 
Understand topic taught / Understand well the subject / Help in understanding 
the concepts better / Improve maths / Better understanding / Understand more 
about the topic taught / Further understand formulas and concepts taught. 

Revising/ 
practicing the 
topic taught 

Help to revise daily / Practice topic taught / Recap the topic taught / Practice in 
areas that are unfamiliar/not good at / Practice makes perfect / Revise works / 
Revise and practice topic taught / Practice methods taught / Practice on the 
type of questions for that topic / As a revision / Give ample practice / Practice 
is important in mathematics / Refreshes memories so that can remember better 
/ Remember the method of solving problems. 

Improving 
problem-solving 
skills 

Become more fluent in doing sums through practice / Able to solve problems / 
Help to master the skills of mathematics / Learn how to apply formulas in 
different questions / Able to do higher order questions and assignments / 
Reinforce the ways of solving the questions / Familiarize formulas taught / 
Help to understand the formulas and put in good use / Learn how to solve a 
problem using different approaches. 

Preparation for 
test/exam 

Practice for the tests / Know what kind of questions are coming out for exams / 
Will not panic if some challenging questions come out for exam. 

Assessing own 
understanding/ 
knowing own 
mistakes 

Able to learn from mistakes made in the homework / Assesses how much have 
learnt about the topic taught / Acts as a gauge to see whether can understand 
the concepts taught / Help to see whether understand the lessons / Assesses 
level of understanding through practice / Assesses level of understanding on 
how to apply certain formulas to some questions / It would determine whether 
we understand the topic or not. If not, we are “forced” to learn it in order to do 
the questions / Challenges our mind so when confronted with easier questions, 
able to do with ease. 

Extension of 
mathematics 
knowledge 

Exposes to different types of questions / Overview of the setting of questions / 
Exposes to how different types of questions are being phrased / Broadens 
knowledge / Learn new methods on how to do the questions / Exposes to more 
challenging questions. 
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DISCUSSION 

The three aspects of the pedagogical flow, namely nature of teachers’ instructional 

approaches, the role of textbook, and the nature and role of homework for three competent 

mathematics teaching grade 8 classrooms presented in this paper have to some extend 

illuminated the enactment of the intended curriculum in their mathematic classrooms. The 

instructional approaches of the three teachers T1, T2 and T3 studied show a similar discourse 

pattern. They tended to use mainly examples and mistakes made by students as their teaching 

tools in the development of students’ mathematical understanding. Their highly structured 

instructional models as a whole also shared similar features, such as being cyclical and 

incremental in nature. Their instructional cycles, often focused on narrowly-defined content 

units, also shared fairly similar compositions, the most typical one being constituted by 

demonstration-seatwork-review of student work [DSR]. Interestingly, such a composition is 

like a macro-form of the IRF discourse pattern (Sinclair & Coulthard 1992) in which the 

teacher first ‘initiates’ the content and asks students to answer questions, students ‘respond’ 

during seatwork and finally the teacher provides ‘feedback’ during the review phase. 

However, as a macro-form of IRF, the [DSR] instructional cycle necessarily contained 

elements embedded within the individual segments that essentially extend and broaden the 

roles of the cycle beyond those that typically characterised the IRF structure at the discourse 

level. The three teachers’ instructional approaches also showed distinct differences. 

Differences abound in the compositional varieties of the instructional cycles and their 

duration, the kinds of shuttling between different forms of knowledge, and the teachers’ roles 

during seatwork. These differences, particularly in the ways the teachers constructed their 

discourses – an important tool for learning from the sociocultural perspective (Vygotsky, 

1978) – suggested differences in the kinds of learning that were afforded and constrained for 

the students. From our preliminary analysis of these three case studies, it appeared that the 

teachers’ beliefs and knowledge, the mathematical content involved, the student profiles and 
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the school cultural norms might account for some of these differences. One significant 

observation was that, despite the seemingly teacher-centred approach that characterised both 

teachers’ instructional approaches, there were strong indications, particularly from the review 

segments, that the students’ thinking was frequently taken into consideration during lessons 

and fore grounded in the discourse, albeit through the teacher. 

 

From the perspective of the teachers, the textbook is a resource for their teaching but is not 

the only one. They draw learning, practice and homework tasks from the textbook for their 

lessons. It appears that all three teachers use the textbook as a tool to implement the 

curriculum. Though the textbook was not the only resource used by the teachers it was a 

significant one. This may perhaps be due to the fact that the textbook must guide the 

students’ learning outside of school time. As the textbooks have the MOE’s approval for use 

in schools the teachers are assured that it is the best tool for their use. Furthermore, from the 

outsider’s perspective, as affirmed by the AIR study (Ginsburg, Leinwand, Anstrom, & 

Pollock, 2005), textbooks used in Singapore schools are perfectly aligned to the intended 

curriculum and provide for deep understanding of mathematical concepts through multi-step 

problems and concrete illustrations that demonstrate how abstract mathematical concepts are 

used to solve problems from different perspectives. In addition, every chapter in the textbook 

is complete with graded practice tasks that range from simple exercises to challenging 

problems. In addition to being a source from which students draw their practice and 

homework tasks, the textbook is also a first-aid for students to clarify their understanding and 

self-assess their knowledge and application of concepts and skills they were taught in class. 

The students who participated in the study were in grade eight and of varying ability. It 

appears that the perspectives of the role of the textbook for both teachers and students stem 

from the centrality it has as a means to concretise the curriculum. 
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“Practice makes perfect” appears to be an underlying belief that drives the initiative of 

homework from both the perspectives of the teachers and students. From the perspective of 

the teachers it is obvious that they view homework as a means to hone the concepts and skills 

taught during the lesson and to provide practice in lieu of tests and examinations. This is 

evident from the types and frequency of homework assignments. The role of homework from 

the perspective of the students, appear to derive to a large extent from the types of homework 

assigned by the teachers. Students perceive that the role of homework is to help 

improve/enhance their understanding of concepts taught, revise/practice what has been taught 

and prepare for tests/examinations, assess their own understanding, improve their problem-

solving skills and extend their mathematical knowledge. It appears that the role of homework 

from the perspectives of the students match the intended outcomes of homework from the 

perspectives of the teachers. However, such an ideal student-teacher relationship may be a 

consequence of students having internalised what their teachers tell them about the usefulness 

of homework.  

CONCLUSION 

In a nut shell the three aspects of pedagogical flow in the three mathematics classrooms of 

competent mathematics teachers presented in this paper have to some extend helped to 

establish teacher and student actions in classrooms that contribute towards high achievement 

in mathematics. Based on the focus of the lessons and the nature of work given to students in 

lieu for examination preparations it appears that the teachers were deemed competent by their 

local communities based on the outcomes  of their students’ performance in  examinations. 
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