
Chapter 9
Exploring Teachers’ Values and Valuing
Process in School-Based Lesson Study:
A Brunei Darussalam Case Study

Nor Azura Abdullah and Frederick Koon Shing Leung

Abstract In recent years, there is an interest of studies emphasising on the
importance of values in mathematics education (Bishop 1999; Macnab 2000; Pa
2009). This study focuses on teachers’ values and valuing process within the context
of lesson study in school settings. By aligning the lesson study process with Raths
et al. (1987) valuing process framework and Bishop’s framework of mathematical
values of teachers (1988), this study provides a platform for the valuing process to
emerge, and this may help to articulate teachers’ values in mathematics teaching.
This study found that the lesson study processes enabled the value indicators to be
observed and studied at three different levels in the curriculum, namely; intended,
implemented and attained. By studying the value indicators closely, it was discovered
that the teachers’ values may get affected by the bilingual context in the mathematics
classroom of Brunei, which were also affecting teachers’ instructional practices.
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9.1 Introduction

Researching values in mathematics and mathematics education has increased in
recent years. Bishop (2008) proposed that to study the intention behind teachers’
classroom practices is perhaps to study them from a values perspective. Bishop
suggests this to be done from a socio-cultural perspective, particularly at the ped-
agogical and individual levels (Bishop 1988). Understanding teachers’ values in
teaching mathematics is not a straightforward process, especially in terms of their
development. However, Lim and Kor (2012) see values, which could be espoused
and/or enacted, to have a role in affecting teachers’ instructional practices. Other
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researchers (Bishop 2007; Kadroon and Inprasitha 2013) believe that lesson study
is a suitable way to study the teachers’ values development in the classroom. Since
the main highlight of the lesson study process is the collaborative work between
teachers, perhaps through this active collaborative interaction, teachers’ values can
be made more obvious (Bishop and Seah 2008).

BruneiDarussalamhas reformed its education system and nation-wide curriculum
since 2009. It was introduced as Sistem Pendidikan Negara abad 21 (also known as
SPN21) or its English equivalent: National Education System for the 21st Century.
The reformed mathematics curriculum puts emphasis on higher order mathemati-
cal thinking, holistic understanding of mathematical concepts and processes, and
inquiry-oriented mathematics learning. In addition, the curriculum also puts stress
on the students’ mathematics skills on communicating their understanding, relating
learnedmathematics to real life problems and positive affective attitude tomathemat-
ics (Curriculum Development Department [CDD] 2010). This warrants for continu-
ous professional development programs for school leaders and teachers to understand
the reforms’ objectives and contents. Among these programs, the Ministry of Edu-
cation adopted a professional development approach originally from Japan called
lesson study, specifically for the nation’s centralized mathematics curriculum, which
Stigler and Hiebert (1999) argued often helped in implementing reform ideas.

Lesson study is a teacher-initiated professional development approach set up in
school and classroom settings. Stigler and Hiebert (1999) noted that the lesson study
approach consisted of several successive actions plans. The first stage is for the teach-
ers to investigate the lesson problem, plan the lesson, conduct the lesson, evaluate the
lesson and reflect on it. The second stage is for the teachers to revise the lesson, con-
duct the revised lesson, evaluate the revised lesson and share the results. The pinnacle
of lesson study is the collaborativework among teachers, and if needs be, outsiders, in
conducting these action plans. Specifically, it is through the lesson study processes
that “create changes in teachers’ knowledge and beliefs, professional community,
and teaching-learning resources” (Lewis et al. 2009, p. 286). It was anticipated that
lesson study could help to remedy the gap between Brunei teachers’ interpretation
of the reform syllabus and their instructional practices in the classroom (Department
of Planning, Development and Research [DPDR] 2014).

However, the transferability and adaptation of lesson study outside Japan have
not always been successful. Fujii (2014) states that the practices of lesson study are
often different from how the Japanese counterparts practice it. He believes that “the
consideration of educational values is always tied to, influenced by, and reflected in,
the key features of lesson study” (p. 78) and this emphasis on values may not always
be present in the adaptation process. Perhaps teachers’ values are not highlighted
when Japanese lesson study is practiced elsewhere. Therefore, it is important to
study the values aspect of lesson study in order to have an effective adoption of
teachers’ professional development approach in Brunei.

In order to have a holistic picture of teachers’ espoused values, it is imperative to
study values from three different processes inmathematics education (Tomlinson and
Quinton 1986; Lim and Ernest 1997; Law et al. 2012): aims or intended outcomes;
means or teaching/learning processes; and effects or actual outcomes (Tomlinson and
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Quinton 1986, p. 3). Law et al. (2012) suggested these processes as pre-lesson, the
observed lesson andpost-lesson (p. 47).Meanwhile, LimandErnest (1997) suggested
these processes in terms of levels in the curriculum, that is, the intended, implemented
and attained curriculum (p. 37). In this study, valueswere explored from teachers’ talk
during lesson study processes of the planning stage (intended/aims), lesson teaching
stage (implemented/means) and post-lesson meeting stage (attained/effects).

Raths et al. (1987) stated that people show signs of ‘value indicators’ when they
go through a valuing process. They suggested that this process has seven stages of
turning their beliefs into actions and cementing the final product as values. These
stages include (1) choosing freely; (2) choosing from alternatives; (3) choosing after
thoughtful consideration of the consequences of each alternative; (4) prizing and
cherishing; (5) affirming; (6) acting upon choices; and (7) repeating (Raths et al.
1987, pp. 199–200). They go on to suggest that the seven stages can be further
condensed into three main stages of choosing, prizing and acting, which are at the
core of the process (p. 201). Therefore, it seems that these three core stages of the
valuing process can be aligned with the lesson study process. Hereby, teachers’ talk
during planning sessions can be taken as value indicators at the choosing and prizing
stages; teachers’ talk during teaching sessions can be taken as value indicators at the
affirming and acting stages; and teachers’ talk during post-lesson discussion sessions
can be value indicators at the repeating stage. Following Raths et al’s framework,
when value indicators have gone through all the stages above, only then the outcomes
could be considered as values. In this study, teachers’ values are being explored
through their process of valuing in the lesson study processes of planning, teaching
and post-lesson discussion.

9.2 Methodology

The research design is a case study using a qualitative approach (Yin 2003). This
study attempted to study how teachers’ values could be explored in the lesson study
process by focusing on teachers’ act of valuing their instructional practices. In this
context, qualitative case study is useful in answering a “how” question “about a
contemporary set of events over which a researcher has little or no control” (Yin
2003, p. 14). The study involved a school located in the capital of Brunei, Kelawar
Primary School (pseudonym), that is considered as the pioneer of lesson study in
mathematics due to its involvement at the early stage of a nation-wide lesson study
project and teachers’ familiarity with the lesson study approach. The lessons focused
on were Year 4 mathematics lessons unit on addition and subtraction of fractions.
There were six female mathematics teachers involved in the study with two teachers
undertaking the actual teaching. One of the six teachers was only involved in the
beginning of the study since she felt the need to remove herself from the lesson study
due to her heavy commitment as she was also a Year 6 mathematics teacher.

The focus of the study was to explore the values and valuing process of a group
of teachers involved in lesson study, especially the implementers, Teacher Melinda
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Table 9.1 Teachers’ participation in lesson study (pseudonyms were used to identify the teachers)

Teachers Planning discussion Addition of
fractions lessons

Subtraction of
fractions lessons

Post-lesson
discussion

1st 2nd Class A Class C Class A Class C

Melinda Yes Yes Yes** Yes Yes** Yes Yes

Ida Yes Yes No Yes** Yes Yes** Yes

Athena Yes Yes No Yes Yes No Yes

Carol Yes No No No No No Yes

Rosanna Yes No No No No No Yes

Alice Yes Yes No No No No No

HM (head-
mistress)

No No No No No No Yes

**Implementer

and Teacher Ida (pseudonyms were used to protect the identity of the teachers). The
aim of the lesson study group was to develop and implement effective mathematics
lessons on the unit “Fraction”. Thus, the values explored in this study happened in
natural settings and occurred without teachers specifically deliberating on the values.

The teachers were observed and video recorded during their planning discussion
meetings, lesson implementation and post-lesson discussion meetings. Six teachers
attended two planning discussion meetings (see Table 9.1). The teachers were a mix
of lower and upper primary mathematics teachers. In the lesson planning sessions,
two days’ lessons on addition and subtraction of fractions were discussed. Four
lessons, conducted in class A and C, in total were implemented and one post-lesson
discussion was undertaken (see Table 9.1).

The handbook prepared by Peter Dudley (2014) was used as the tool to help
teachers understand the lesson study process. Teachers found the handbook very
useful and did adapt the ideas when they saw a need to do so. The forms they used
were the lesson observation forms that aided them to focus on students’ learning
based on the lessons they planned. They also used post-lesson discussion forms to
give their feedback on the lessons based on their observation and hence assessed the
effectiveness of the lessons they observed.

Asmentioned above, this study employsBishop’s (1988) idea of the socio-cultural
dimension at pedagogical and individual levels. At these levels, the focus is on the
teachers’ valuing process and values and the choices theymake inmathematics class-
rooms. Specifically, there are three flag points at this level where teachers’ value
indicators were explored, namely at the intended, implemented and attained points.
Since teachers’ values were explored at different flag points, for the sake of clarity,
teachers’ value indicators explored at the planning stage are called intended value
indicators; teachers’ value indicators explored at the teaching stage are called imple-
mented value indicators; and teachers’ value indicators explored at the post-lesson
discussion stage are called attained value indicators. The exploration of teachers’
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Table 9.2 Bishop’s (1988, 2007) mathematical values and teacher’s decisions on instructional
practices

Component Values Prompts

Ideological Rationalism Teacher encourages students to give explanations, arguments or
show mathematics proofs

Objectism Teacher encourages students to show or use diagrams, or
concretising mathematics ideas

Sentimental Control Teacher encourages students to understand the process of routine
calculations or check their answers and justify them

Progress Teacher encourages students to explore ideas beyond given
examples

Sociological Openness Teacher encourages students to present and defend their ideas
with whole class

Mystery Teacher encourages students explore their imagination on the
wonder of mathematical ideas

values was done according to the “prompts” based on Bishop’s (1988, 2007) cate-
gories as summarized in Table 9.2. All video recordings done at planning meeting,
classroom teaching and post-lesson discussion stages were transcribed. Teachers’
talk was studied to be value indicators of the prompts as shown in Table 9.2. Some
of the talks were explicitly expressed showing clear indication of the prompts. For
example, Melinda: “you are going to use this one (strip paper). It’s either you fold
or you draw the lines, the parts, and then you show me how you’re going to get
the answer”. This is categorized as valuing objectism where the teacher encourages
students to use concrete materials to show their mathematics ideas. However, some
of the underlying values in teachers’ talks were not clear and attempts were made to
infer the prompts from excerpts of teachers’ conversations or from teacher-students’
interactions. For example, Ida: “Okay, why did I askAlbus to fold this into six?”Here
the teacher used her questioning technique to seek possible reasons from students
to Albus’s answer. We inferred from this incident that Ida is encouraging her stu-
dents to give explanations of the concept learned and this action seems to be valuing
rationalism. More examples can be seen in the results and discussion section.

In chronological order from planning sessions, lessons implementations to post-
lesson discussion meetings, thematic analysis (Braun and Clarke 2012) was done on
the transcripts. Based on Bishop’s framework (Table 9.2), the teachers’ talks were
coded deductively according to the prompts they exhibited as value indicators to
teaching fractions. At the same time, inductive thematic analysis was also used to
describe the structural content of teachers’ meetings and teachings.
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9.3 Results and Discussion

The results of this study are presented in three sections. Section 9.3.1 describes the
value indicators of the group of teachers during their discussions in planning the
lessons. Section 9.3.2 reports on the flow of the lessons implemented and value
indicators that the implementers enacted during their teaching. Section 9.3.3 looks
into the value indicators of the group of teachers during their post-lesson discussion.

9.3.1 Intended Value Indicators in Planning Sessions

According to Seah (2002), teachers reveal their values about mathematics and about
the teaching of mathematics when they decide on the sequence and best strategies
for teaching specific topics. Over two hours of recording was collected from the
teachers’ planning sessions in teaching a sub-unit of the topic fractions. The classes
that they planned to teach were preceded by a few lessons on basic fractions before
moving into the selected planned lessons of addition and subtraction of fractions. In
these planning sessions, teachers’ discussions seem to focus on three main themes:
the structure of the lessons, the strategies of presenting the lessons, and the students’
abilities to do the tasks set out for them. Teachers discussed the structure of the lesson
in terms of recalling previous knowledge of fractions as introduction, developing
anchor tasks and presenting the lesson development.

In the discussion on strategies to present the lesson, the teachers decided to present
the topic using concrete materials and pictures or diagrams. The concrete materials
they agreed on were coloured folding papers as bar models and pizza models. Teach-
ers talked about students’ abilities to ‘see’ the conversion of fraction and to correctly
add two related fractions with the aid of diagrams and concrete materials. For the
introduction problems and anchor tasks, teachers were planning on starting with
simple problems as an introduction to addition of fractions and they decided to use
diagrams first. They also voiced their concern on introducing the concepts abstractly
in the first lesson, hence finalising their decision to use concrete materials in the
lesson development followed by pictures or diagrams and then abstracts workings.

Later in the discussion on the lesson development, teachers were concerned with
whether students are able to ‘visualise’ the process of getting equivalent fractions
between related fractions of ½ and¼. The teachers opted to use concrete materials, in
this case coloured paper. The teachers planned to scaffold the sequence of the lesson
to get students to ‘see’ the process of adding two related fractions by converting the
fractions to their equivalent fractions and then adding them.

Since the teachers decided to conduct activities using concrete materials or pic-
tures/diagrams, we infer that theywere valuing objectism in the teaching of fractions.
In their discussions, teachers used textbooks and teachers’ guide as their point of ref-
erence when deciding on problems for students’ activities. In the textbooks, fractions
charts and barmodels were used to depict fractions computations and, in the syllabus,
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it was recommended to “use concrete fractions models and fraction charts to help
pupils add and subtract related fractions” (Curriculum Development Department
2008, p. 35). Perhaps, this may explain teachers’ inclination to encourage students
to use concretes or diagrams.

9.3.2 Implemented Value Indicators in Teaching Sessions

Two teachers implemented the four lessons, teaching two consecutive lessons each.
The lessons were on addition and subtraction of fractions, a sub-unit under the topic
of fractions. The teachers taught the lessons according to their plans as discussed.
All four lessons had a similar structure with few differences in the teachers’ nuances
in lesson delivery. The lessons were structured in four phases as follows.

– Starting the lessons with objectives.
– Recalling previous knowledge.
– Solving problems.
– Summarising the lesson.

9.3.2.1 Lesson Objectives

Both teachers Melinda and Ida started their lessons by telling students the objec-
tives of the lesson. These introductions were straight forward and do not show any
signs of valuing mystery. In Melinda’s case, she specifically wrote on the board “we
are learning to…”, stating the lesson objectives, and asked students to recite the
objectives before starting the lessons. This is consistent with her pre-lesson study
interviewwhere she stated, “my introduction is always reading the learning intention
and discussing the success criteria. Because you have to share before you go through
the lessons”. Perhaps from the teachers’ actions, it could be inferred that they are
valuing control, more so in teacherMelinda’s practice, because they have established
the targeted outcome for students to focus on. The actions also show that the teachers
valued openness as they share with the students the aim of the lesson directly at the
opening of the lesson.

9.3.2.2 Recalling Previous Knowledge

Both Melinda and Ida recalled their students’ previous knowledge in the lessons
as their lesson introductions. Ida used words such as remember and recall to draw
students’ attention on what they have learnt. She would ask students how to solve a
problem and reminded them on how they have done it previously. She then proceeded
to show the correct working. Ida tried to get her students to recall previously learnt
procedural skills, followed by her demonstration of the skills and then encouraged
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her students to show the working referring to her example. Meanwhile, Melinda
recalled students’ previous knowledge before giving them a problem. She asked
them conceptual questions such as definitions of fractions and procedural questions
on adding fractions. She encouraged her students to explain their answers. Here,
it could be inferred that Ida’s actions valuing objectism whereas Melinda valuing
rationalism.

9.3.2.3 Solving Problems

As planned, the teachers explained the concepts through students’ activity of solving
problems. During this section of the lessons, both teachers encouraged their students
to use concrete materials such as fraction base, round paper pizza and ‘strip paper’
to solve the problems. This shows that the teachers are valuing objectism when they
supported their students to use these and indeed other objects as well to concretise
the mathematics concepts.

At the same time, both teachers also encouraged their students to explain their
method of working by discussing it with their peers in pairs, or as whole class
interaction. However, during the students and teachers classroom conversations, the
students tended to give one word answers. When this occurred the teachers would
resort to the concrete materials or pictures to get the students to explain. In this
scenario, both teachers showed their attempts at getting students to discuss and
explain their work with each other. This seems to imply that both teachers valued
rationalism but were hindered by students’ communication skills.

Even with students lacking in communication skills, both teachers encouraged
their students to present and share their work in front of the whole class. By encour-
aging students to present their ideas to their peers, the teachers showed signs of
valuing openness. To help better communication of ideas, the teachers encouraged
their students to use their drawings as an aid to help with their explanations. This
implies that the teachers valued objectism. This could be because in the Bruneian
context, mathematics is taught in English, which is the second or even third language
for most students. Hence it may be difficult for students to articulate their thinking
to others and a medium in the form of concrete objects or diagrams was needed to
communicate. In addition to this, both teachers ‘took over’ the students’ presentation
to further explain the steps of their workings to check their answers and emphasised
the lesson development to the class. This action may indicate teachers are valuing
control. Hence in this section, both teachers were inferred to be valuing objectism,
rationalism, control and openness. These similarities may be due to their discussion
of presenting problems to the students during planning.

9.3.2.4 Lesson Summary

Both teachers summarized their teaching towards the end of their lessons. Ida sum-
marised both her lessons by asking the whole class the steps of adding or subtracting
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fractions. She wrote the steps on the whiteboard while explaining. Melinda only
recapped her second lesson verbally with the whole class briefly at the end of her
lesson. Both teachers resorted to verbal summary of their lessons.

Seah (2002) explained that teachers’ values influenced them to make conscious
decisions on their instructional practices. Based on the video recordings and tran-
scripts, both teachers showed major hints in their actions of valuing objectism from
their practice of folding papers and diagrams; and to a certain degree rationalism,
control and openness in teaching the lessons.

9.3.3 Attained Value Indicators in the Post-lesson Session

Two hours of discussion were held after school with five of the teachers, with the
headmistress present. The teachers watched clips of the classroom videos, looked
at students’ worksheets, and used their own classroom observation notes during
this discussion. With the presence of the headmistress, the teachers’ intentions and
choices of teaching strategieswere discussed. These talks providedmore insights into
the teachers’ valuing process as to why they have chosen the instructional practices.
The headmistress explained that she inquired the reasonings behind the strategies
used by the teachers to understand the mathematics lesson as well as acting her role
as an appraiser, to learn the teachers’ expertise. However, during the presence of
the headmistress, the teachers shared only the students’ work and misconceptions.
Further discussion on their teachingwas done after the headmistress had left. It seems
that with the presence of the headmistress, the teachers put the focus of discussion
on students and not on themselves. This is perhaps because their headmistress is also
their performance’s appraiser.

Teachers referred to the students’ work activity, with the aid of using diagrams, to
assess students’ understanding of the topic. From students’ diagrams, teachers found
threemisconceptions in fractionswhere students used, first, different shapes to denote
the same fractions. Second, different sizes of fractional shapes were used to denote
same fractions. And third, students drew wrong diagrams but reached the correct
answer. In addition to advocating the use of diagrams to assess students’ thinking, the
teachers reiterated the importance of diagrams to help students to see the concepts
learnt. Consistently, teachers are valuing objectism. However, when focusing on
the teachings, teachers highlighted their preference for moving the transition from
concrete/diagram to abstract quickly as this would save time for students to find
solutions especially during examination periods. This may depict teachers to valuing
control.
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9.3.4 Summary

Having a holistic picture of teachers’ valuing process in the lesson study sessions
provides insights into teachers’ values. First, teachers’ values could be explored from
the value indicators in three different sessions of lesson study. This is especially true
in Melinda’s case, where she has shown to be valuing the importance of concretising
the concepts of fractions and processes of adding and subtracting fractions. She con-
sistently showed her persistence with the use of concrete objects and diagrams in her
instructional practices during the planning discussions, her lesson presentations and
the post-lesson discussions. We conclude that she valued objectism. However, we
should take into consideration that these values may be dependent on the topic taught
or the context of the lesson. In this case, the syllabus in Brunei recommended the use
of concrete materials and diagrams in teaching fractions. It is important to note that
in her lessons, she also attempted to get her students to explain to the whole class
their ideas and justifying their answers. The responses were minimal, and Melinda
encouraged her students to use concrete materials to aid their explanation. This could
be due to the complex concept of fractions. Yusof andMalone (2003) found that frac-
tions in Brunei primary schools is generally a difficult topic for students to learn.
They concluded that this is due to two main reasons: lack of use of manipulatives in
teachers’ instructions of teaching fractions and lack of English proficiency frombilin-
gual students. However, in this study, the teachers preferred to teach using concrete
materials as they agreed to use a concrete-pictorial-abstract approach. Therefore, it
could be the language difficulties that the students faced in expressing their ideas and
thinking that impeded their communication skills. This might also be the reason why
teachers showed an inclination towards valuing objectism more than rationalism.

Second, teachers’ values could be understood further when the reasonings behind
teachers’ decisions of valuing a strategy or approach were examined. For example,
teachers were valuing objectism by encouraging students to use concrete materials
or diagrams for different purposes. In the planning sessions, the main reason is for
students to ‘see’ the processes. In the teaching sessions, use of concrete materials or
diagrams was to aid students in explaining their thoughts. In post-lesson discussions,
it can be seen that teachers used students’ drawings to assess their understanding
of the lesson. Thus, as Fujii (2014) has stated, values could be reflected from and
influenced by each of the lesson study processes. This is especially true in this case
where values indicators reflecting objectism was consistently present at each process
due to different reasons. In the planning sessions, objectism was valued to intend
students to visualise the concepts; in the teaching sessions, objectism was valued
to implement students’ communication skills; and in the post-lesson discussions,
objectism was valued to assess the attainment of the lessons.
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9.4 Conclusion

There are two observations that we can take from this study. First, from the les-
son study processes, we were able to look at value indicators at pre-lesson, during
the lesson and post-lesson stages. The teachers’ talk at these stages highlighted the
teachers’ preferences as they decided, implemented and pondered on the instruc-
tional practices, which can be treated as value indicators. Thus, as Fujii (2014) has
stated, in the lesson study setting, the processes play a significant role in underlin-
ing teachers’ values and these values are important for the effectiveness of lesson
study as professional development for teachers in the mathematical learning of their
students. However, this study only looked at the lesson study processes for one unit
of lesson in a single cycle where no revised lessons were observed, limiting on how
teachers’ values may influence changes in their following lessons.

Second, by focusing on teachers’ value indicators, their talks throw light on the
reasons behind their preferences. With reference to Melinda’s case, she has shown
a pull between her valuing rationalism and valuing objectism to get her students to
communicate their mathematical thinking. Due to the difficulties between the lan-
guage of instruction and themother tongue in a bilingual situation, and the challenges
that come with it in the teaching and learning of mathematics, this study illustrates
how the context may affect teachers’ values and preferences in deciding their instruc-
tional practices in mathematics lessons. Teachers’ values of mathematics teaching
and learning might be different due to the bilingual context in the mathematics class-
room of Brunei. Bishop (2001) explained that the mathematical values he elaborated
were based on Western mathematics and may differ for different cultures. Perhaps,
this study could elucidate teachers’ valuing process and values in a bilingual culture.
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