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ABSTRACT

The purpose of the study was to establish whether Lesson Study supports teachers of
Mathematics in bridging theory-practice gap in their Mathematics teaching practices in selected
Secondary Schools of Monze District of Zambia. To achieve this, the study endeavoured to: (a)
ascertain the role of Lesson Study as a professional development process; (b) evaluate the
effectiveness of Lesson Study in Mathematics teaching practices and (c) examine school-based
factors influencing effective implementation of the Lesson Study approach in schools.

Lesson Study is a professional development practice with roots in Japanese schools. The Lesson
Study is a structured process, a form of classroom inquiry, involving small groups of teachers
that collaboratively plan, teach, observe, analyze, revise and refine actual classroom lessons
(Cohan, & Honigsfeld, 2007). It has shown great promise in improving the quality of teaching
Mathematics in ways that are sustainable and generative in nature. Despite Zambian teachers
conducting Lesson studies for a considerable period of time, we do not know the effectiveness
of the practice in teaching Mathematics in Zambian Secondary Schools.

The study employed a quantitative research design. Data was collected using a structured
questionnaire to a sample of 35 teachers of Mathematics consisting of 29 male and 6 female,
who were sampled from seven Secondary Schools. The data collected was analysed to generate
descriptive and inferential statistics.

The results revealed that the Lesson Study approach enabled teachers to make significant
improvements in both their lesson planning and implementation. In lesson planning, Lesson
Study improved teachers’ knowledge of the subject matter to be taught. It also enabled teachers
to integrate Mathematics knowledge of content to be taught with knowledge of teaching
methods. In practice, the approach improved teachers’ pedagogical knowledge and enhanced
pupil motivation for conceptual understanding. Furthermore, the results revealed that time was
a major challenge to successfully implement Lesson Study, both scheduling time to meet as a
group and the amount of time required to devote to Lesson Study. The most frequently cited
factors fostering success were related to characteristics of Lesson Study.

Overall, the findings revealed that a majority of the teachers believed that Lesson Study helped
them to become better Mathematics teachers, and that it was an effective way to continue their
professional development. The study concludes that Lesson Study was an effective tool to bridge
theory-practice gap in Mathematics teaching practice. Therefore, there should be a paradigm
shift in educators’ beliefs about effective professional development. Educators should make
changes in their thinking and in practice, and embrace the Lesson Study which has proved to be
a significant tool in development of practical wisdom.
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CHAPTER ONE: INTRODUCTION

1.1 Overview

This chapter begins with the background to the study. It, thereafter, presents the statement of
the problem, purpose of the study, research objectives, and research questions. It further
presents the significance of the study, theoretical framework, conceptual framework, definition

of terms, limitations of the study, and ends with a summary.

1.2 Background to the Study

World-wide, there is a strong need for teachers to experience sustained and high-quality
professional development in order to improve their teaching and pupils’ learning. Rock and
Wilson (2005) believed that a critical component of any educational reform effort should be to
provide teachers with opportunities and appropriate support structures that encourage the
critical work of on-going improvement of pedagogical practice. However, studies of initial
teacher education have repeatedly revealed a disparity between the theory taught in teacher
education programmes and the teachers’ subsequent practice in real life classroom situations;

hence creating the gap between theory and practice (Carroll, 2013).

Studies by Brouwer and Korthagen (2005) and Korthagen (2007) show that the gap between
theory and practice in teacher education persists across different times and contexts. Korthagen
(2011) stated that more than 100 years ago (1904); Dewey identified the gap between theory
and practice in teacher education programmes, which entails that it remained the central
problem of teacher education world-wide for a long time. Allen and Peach (2007) also noted
this gap between theory and practice. They argued that one of the major and long standing
challenges of teacher education programmes is to strike a balance between theory and practice

in the teaching profession. Masaiti and Manchishi (2011) evaluated the responsiveness of the



University of Zambia (UNZA) pre-service teacher education programme to the needs of
schools and communities, and found that teachers were weak in the delivery of subject matter
(methodology). They concluded that there was a gap between what the UNZA programme was

offering and what was obtaining in the Secondary Schools.

It is evident from the studies that the gap between theory and practice in teaching is an issue
of great concern for teacher educators (Allen & Peach, 2007; Brouwer & Korthagen, 2005;
Korthagen, 2011; Masaiti & Manchishi, 2011). However, the sheer complexity of the problem
means that it has remained a perennial problem in teacher education. Several reasons have been
proposed as to why this theory-practice gap manifests in teacher education. One of these was
the lack of connection between the teacher education programmes and school-based teaching
experiences (Cheng, Cheng, & Tang, 2010). In an effort to improve the examinations results
in Mathematics in Zambia, the Ministry of Education (MoE) initiated a project 1994 which
was known as “Action to Improve English, Mathematics and Science” (AIEMS) (Ministry of

Education, 2001).

AIEMS was a project designed to improve the quality of education through the development
of a sustainable, decentralised system of INSET for teachers in Primary and Secondary Sectors.
MoE (1996) outlined that the project stressed the role of the Teachers Resource Centres as
being Instrumental in the decentralisation of INSET. In the quest of implementing this
initiative, 78 Teacher Resource Centres at Provincial and District Levels were established and
equipped with Textbooks in English, Mathematics and Science. In addition, Science Kits as
well as Mathematics kits were equally- distributed to all secondary schools. In the final
analysis, following the subsequent reviews and evaluations of the initiative of AIEMS, MoE
(2001) stated that despite all the inputs by the Ministry of Education, the idea of CPD was not

institutionalised due to lack of clear monitoring and evaluative system at school level through
2



which all in-service training would be relayed, and the inability to produce effective change in
teaching practice and pupils’ learning. This lack of continuity and ability to produce effective
change in teacher professional development has resulted in theory and practice of teaching
being treated as separate entities and has led to poor examination results especially in
Mathematics in the Zambian education system as evidenced in the 2014 Performance Report.
The report stated that performance in Mathematics at all levels, over the years, has been poor.

One major challenge faced by some candidates was lack of mastery of the content (ECZ, 2015).

Figure 1.1: 2014 School Certificate/ General Certificate of Education Grade Distribution
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Hiebert, Gallimore, and Stigler (2002), Korthagen (2010), and Alvarez (2015) examined how
theory and practice may be integrated within teacher education. They suggested that if theory
and practice are to be integrated successfully, teachers need cultivation of academic training
of their professional development by raising their practices to help them understand the issues

they were experiencing in the classroom and therefore improve their teaching practices. In this
3



regard, one of the professional development processes that can raise critical self-regulation
review of teaching experience to help teachers integrate theory and practice is the Japanese
approach of Lesson Study — a model which has been gaining recognition over the last number
of years in many countries including Zambia. This is an education model which treats theory

and practice of teaching as inseparable entities (Long, Hall, & Murphy, 2012).

The Lesson Study (Jugyo kenkyu) is an approach initially developed and utilised by the
Japanese to reform their teaching. It is based around the idea that teaching is a multifaceted
cultural activity and can be improved through the gradual improvement of individual lessons,
and through the knowledge developed and shared during this process (Stigler & Hiebert, 1999).
In addition, Stigler and Hiebert opine that the Lesson Study has proven to be very successful
in helping teachers of Mathematics in Japan to improve their teaching practices. Therefore, it
Is important to establish whether the Lesson Study supports teachers of Mathematics in
bridging theory-practice gap in their Mathematics teaching practices in selected Secondary
Schools of Monze District. Monze District was chosen because it was among the earliest
districts to get involved in the Lesson studies when the programme was rolled out to the
Southern Province from the Central Province in 2013 (Lesson Study Trainers’ workshop,
2013). Additionally, Monze district was chosen to be the demonstration District in the Province

on School Based Continuing Professional Development (SBCPD) through Lesson Studly.

1.3 Statement of the Problem

Lesson Study conducted in Japanese schools stimulated the development of content knowledge
and pedagogical knowledge for Mathematics teachers involved, which in turn greatly
improved their practice and potentially improved pupils’ learning (Fernandez & Yoshida,
2004). Despite Zambian teachers conducting Lesson Study modelled on principles of Japanese

Lesson Study for a considerable period of time, the performance in Mathematics among pupils
4



at grade 12 level was still poor. Therefore, there was need to evaluate the effectiveness of the
practice of teaching Mathematics in Zambian Secondary Schools, in general, and Monze

District, in particular. It was in view of this gap that this study was carried out.

1.4 Purpose of the Study
The purpose of this study was to establish the effectiveness of the Lesson Study in bridging
theory-practice gap in Mathematics teaching practices in Zambia, in general, and selected

Secondary Schools of Monze District, in particular.

1.5 Objectives of the Study
The study’s specific objectives were to:
i. ascertain the role of Lesson Study as a professional development process in
Mathematics teaching practices.
ii. evaluate the effectiveness of Lesson Study in Mathematics teaching practices.
iii. examine school-based factors influencing effective implementation of the Lesson

Study approach in Secondary Schools in Monze District.

1.6 Research Questions
The study sought to answer the following questions:
i.  What was the role of Lesson Study as a professional development process in
Mathematics teaching practices?
ii. How effective was Lesson Study in Mathematics teaching practices?
iii. What school-based factors influenced the effective implementation of Lesson Study

approach in Secondary Schools in Monze District?



1.7 Significance of the Study

The findings of this study may be vital to the developing Zambian Education system, in
general, and teachers of Mathematics in particular, as they are likely embrace the Lesson Study
as high quality professional development process. Specifically, teachers of Mathematics may
be able to shift their approach to teaching Mathematics from “teaching as telling” to “teaching
for understanding” through intense studying and sharing during Lesson Study (Lewis, 2002).
Additionally, Lesson Study is likely to serve as a catalyst that may encourage teachers of
Mathematics to become reflective practitioners that use what they have learned from research-
based lessons to collegially revise and implement future lessons. The findings of this study
would also contribute to the existing literature by providing knowledge about the Lesson Study
and how it enhances the teaching-learning process. The findings of this study would provide

information for further studies.

1.8 Theoretical Framework

The study was guided by the social constructivism theory which posits that knowledge is
constructed through collaboration and social interaction to make sense of experience and is
continually modified and tested in the light of new experiences (Amineh & Davatgari, 2015;
Applefield, Huber & Moallem, 2002). During the Lesson Study process, there is professional
collaboration among teachers, as teachers of various levels of experience work together and
interact socially to construct personal knowledge which is a human product that is socially and
culturally constructed through individual interactions. It was in this vain that social
constructivism underlie Lesson Study and justify the importance of its process to bringing
about increased professional knowledge and skills, and hence bridge theory-practice gap in

Mathematics teaching practices.



1.9 Conceptual Framework

This study was situated within a context outlined in the conceptual design in figure 1.2 below.
Research strongly suggests that teachers who participate in Lesson Study acquire many of the
characteristics of effective professional development (Yamnitzky, 2010). Therefore, a
conceptual design was provided as the foundation for the study and included the following
characteristics: a) teachers develop an awareness of theory-practice gap in Mathematics
teaching and that a reformation of their Mathematics instruction is necessary for improved
pupil performance (Stigler & Hiebert, 1999); b) teachers participate in Lesson Study as an
effective professional development (Cannon & Chokshi, 2003); c) teachers develop
improvements in their content knowledge and pedagogical-content knowledge, thus bridge
theory-practice gap; d) teachers encounter school-based factors that influence effective
participation in Lesson Study; (Fernandez, 2008; Phillips, 2007; Schoenfeld, 2007). When
teachers develop improvements in their Mathematical content and pedagogical knowledge as
a result of their engagement in Lesson Study, they change their practice to improve their
teaching of Mathematics and are much more likely to continue their participation in this
effective professional development endeavor as a means in bridging theory-practice gap in

Mathematics teaching practices.



Figure 1.2: Conceptual design
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1.10 Operational Definition of Terms

Professional development; is the acquisition of an interrelated whole of knowledge a teacher
needs for the day to day adequate practice of teaching in a given school environment.

Lesson Study; is a problem solving approach used in examining successful teaching
strategies which enhance pupils’ learning.

Theory-practice gap; is the inconsistencies between the selection of the best teaching
strategies and the most common teaching strategies.

Mathematical Content Knowledge; is the specialised knowledge teachers have access to, for
the purpose of teaching (O’Meara, 2010). Mathematical Pedagogical-Content Knowledge;

is the practical knowledge that teachers require in order to teach.



1.11 Limitations of the Study

A large scale survey would have been much better, but due to the limited number of teachers
of Mathematics in Secondary Schools in Monze District, the study was limited to a small scale
survey of only 35 respondents. However, substantial information was still gathered because

respondents provided a lot of answers in all questions.

Summary

This chapter has revealed that theory-practice gap in Mathematics teaching is not a new trend
but rather an old one that dates back to the inception of modern Education in Zambia. The
background to the study has clearly outlined the impact of theory-practice gap in Mathematics
teaching practices on academic performance, and efforts carried out to bridge the gap. It has
clearly been revealed the need for self-critical review of classroom experiences in order to
enhance teacher competence through Lesson Study in order to bridge the gap. In the following

chapter, a review of literature has been done according to the objectives of the study.



CHAPTER TWO: LITERATURE REVIEW

2.1 Overview

This chapter provides insights into previous research undertaken in this field. It provides the
effect of theory-practice gap on performance in Mathematics, background to the theory-
practice gap, and outlines some of the contributory factors commonly identified in the literature
as being responsible for this problem. The researcher also describes the Lesson Study model
as an effective professional development process and examines the recent support for it in
teacher education and the measures which have been adopted by some teacher educators in
response to the theory-practice gap. Finally, it outlines the school-based factors that influence

effective participation in Lesson Study, both internationally and nationally.

2.2 Performance in Mathematics and the Lesson Study

The competence gain in the study of Mathematics is widely used in all spheres of human life.
This shows a key role Mathematics plays in shaping how individuals deal with the various
spheres of private, social, and civil life (Anthony, & Walshaw, 2009). This justifies the
compulsion of the study of Mathematics to all pupils who go through primary and secondary
education in most countries. Mathematics is therefore, a core subject at these levels of
education in Zambia. It is regrettable, however, that in the contemporary times many pupils
struggle with Mathematics and perform abysmally low in their final examinations in most
jurisdictions. In Zambia, learner’s performance in Mathematics at both junior and senior
secondary school levels has not been encouraging. One major challenge faced by some
candidates is a lack of mastery of the content. Candidates are reported to exhibit lack of mastery
of the Mathematical content (ECZ, 2015). Mensah, Okyere, and Kuranchie (2013) argued that

it is an irrefutable fact that the successfulness of learning the subject is contingent on myriad

10



of factors. In particular, the seriousness attached to the teaching of Mathematics invariably
affects pupils’ performance in their final examinations. In this, regard we do not know how
teachers perceive the role of Lesson Study as a professional development process in their

Mathematics teaching in Zambia, and Monze district in particular.

Noddings (1995) argued that effective teachers facilitate learning by truly caring about their
pupils’ engagement and that they create the right atmosphere that enhances pupil learning. This
entails that practices of teaching Mathematics are complexly affected by teachers’ beliefs,
emotions, social context and content knowledge. Clarke, Thomas, and Vidakovic (2009)
argued that usually, the way that Mathematics is represented in the classroom and perceived
by pupils, even when teachers believe they are presenting it in authentic and context dependent

way, stands to alienate many pupils from Mathematics, hence the continued poor results.

In an effort to improve the examinations results in Mathematics in Zambia, the Ministry of
Education (MoE) initiated a project 1994 which was known as “Action to Improve English,
Mathematics and Science” (AIEMS) (Ministry of Education, 2001). This was a project
designed to improve the quality of education through the development of a sustainable,
decentralised system of INSET for teachers in Primary and Secondary Sectors. MoE (1996)
outlined that the project stressed the role of the Teachers Resource Centres as being
Instrumental in the decentralisation of INSET. In the quest of implementing this initiative, 78
Teacher Resource Centres at Provincial and District Levels were established and equipped with
Textbooks in English, Mathematics and Science. In addition, Science kits as well as

Mathematics kits were equally- distributed to all secondary schools.
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In the final analysis, following the subsequent reviews and evaluations of the initiative of
AIEMS, MoE (2001) stated that despite all the inputs by the Ministry of Education, the idea
of CPD was not institutionalised due to lack of clear monitoring and evaluative system at
school level through which all in-service training would be relayed, and the inability to produce
effective change in teaching practice and pupils’ learning. This lack of continuity and ability
to produce effective change in teacher professional development has resulted in theory and
practice of teaching being treated as separate entities and has led to continued poor examination

results among pupils in Mathematics.

However, the issue of poor results in Mathematics among pupils in Zambia is of much interest
to the researchers. Nakawa (2012) and Nonaka (2013) argued that pupils in Zambia have very
low performance in Mathematics due to teachers’ low competence and limited views on
Mathematics lessons. Nakawa (2010) added that pupils’ low achievement is a major issue in
Mathematics education. In an effort to improve competence among teachers of Mathematics
and Science, the Ministry of General Education and Japan International Cooperation Agency
(JICA) technical cooperation introduced the Lesson Study which was first rolled out in Central

province of Zambia in the year 2005 (Hiroshi, 2015).

The Lesson Study is a central strategy in the success of the Japanese Mathematics teachers. It
is an instructional approach that includes a group of teachers developing, observing, analyzing
and revising lesson plans that are focused on a common goal with a focus on improving pupil
thinking. A key element of the Lesson Study process is that it helps to facilitate teachers
working together using interconnecting skills across grade levels and lessons (Teaching Today,
2006). Lesson Study, therefore, provides teachers an opportunity to grow in their Mathematical
content and pedagogical knowledge (Ball, & Phelps, 2008). Dana and Yendol-Silva (2003)

argued that by modifying the lesson plan, teachers have valuable discussions that allow the
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individual knowledge of content and pupils to be expanded by the collective knowledge of the
group. During the Lesson Study, teachers develop their knowledge through the discussion of
topics taught at each grade level and the instructional strategies used to teach such skills. This
is exhibited through the understanding of the Mathematical concept and not only the
implementation of the lesson. In this regard, we are not sure whether the Lesson Study

produces similar results in the Zambian context.

It is, therefore, imperative for teachers to strive for continuous improvement of instructional
strategies and knowledge because teachers are the key to pupils’ understanding and
achievement in Mathematics (Dana, & Yendol-Silva, 2003) and instructional changes are more
likely to occur in sustained efforts and in small incremental steps (Guskey 2000). Even though,
Lesson Study addresses one lesson at a time, but impacts learning and instruction in several
aspects. It allowed teachers to view teaching and learning as they occur in the classroom. With
time, Lesson Study has the potential to build learning communities within schools and
ultimately result in instructional improvement and increase in teachers’ knowledge with focus
on the pupil and the content (Meyer, & Wilkerson, 2011). Therefore, there was need to
establish if the Lesson Study was effective also in the teaching of Mathematics in Zambian

secondary schools, and Monze district in particular.

2.3 The Gap between Theory and Practice

The main purpose of teacher education programmes is to provide trainee teachers with a set of
competences and skills which enable them to cope with the complex situations they face in
their everyday teaching in various classroom practices (Cheng, Cheng, & Tang, 2010).
However it seems that the challenge of teacher education institutions is to provide necessary
and up to date competences required for these trainee teachers to put what they have learned

in the teacher education institutions into practice (Carroll, 2013). Allen (2009) observed and
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identified that the major challenge of teacher education institutions is being able to strike a
balance between theory and practice in all trainee teacher education programmes. This failure
to bridge the gap between theory and practice in educational institutions has resulted into
graduating teachers who are not competent enough to teach. Ball and Bass (2000) concluded
that this gap has caused practicing teachers to fail to identify the content knowledge that
matters for teaching, understanding how such knowledge needs to be held, and what it takes to

use such knowledge in practice.

During the twentieth century, efforts to bridge this gap focused on how teacher education
faculties could better respond to reforms based on academic research (Korthagen, 2007). In
more recent times researchers have acknowledged that their universal theories lacked
concreteness, flexibility, subtlety and congruency and because of the situated nature of
teachers’ practice, translating research knowledge into forms useful for teaching could be
problematic (Kessels, & Korthagen, 1996). This has led to a shift in focus on how the theory-
practice gap should be approached. Efforts are now being focused on developing more
reflective, more culture-sensitive, and more practice-orientated research (Clements, &
Ellerton, 1996). In this regard, the researcher feels the more practice-oriented research is the
use of the Lesson Study model. Therefore, there is need to establish the effects of the Lesson

Study on theory-practice gap in Mathematics teaching.

2.4 Factors Contributing to the Theory-Practice Gap

Considering that as early as 1904, Dewey had perceived the gap between theory and practice
and had proposed possible ways to bridge this gap, Carroll (2013) said that it is remarkable
that it remains such a serious issue in teacher education in this 21% century. However closer
examination of the contributory factors to the theory-practice gap reveals the sheer complexity

of the problem. Korthagen (2007) believed that it is this complexity that makes the theory-
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practice gap more manifest in education. In particular Korthagen (2007) highlights the complex
psychological and sociological phenomena influencing educational processes as posing
particular difficulty for those searching for solutions to the problems causing the theory-
practice gap. The following were identified as being contributing factors to the theory-practice

gap in education.

2.4.1 The Learning Process within Teacher Education

Carroll (2013) explained that the cause of theory-practice gap has to do with the learning
process within teacher education itself, that even before the stage in which theory can be
applied to practice. She further explained that student teachers’ prior knowledge plays a
powerful role in their learning during a teacher education programme and their preconceptions
show a remarkable resistance to change. This indicates that teachers’ conceptions of teaching
subject matter are strongly influenced by the way in which they themselves learned this subject
content. Brouwer and Korthagen (2005) adds that student teachers who themselves
experienced learning in an active way are more inclined to plan lessons that facilitate pupils’

active knowledge construction in the classroom situation.

Korthagen (2007) showed that even with experienced teachers there is a strong relationship
between their preferred way of teaching and the way they themselves are used to learning.
They have a limited view of the learning styles of their pupils and tend to project their own
way of learning onto the learning of their pupils. Korthagen and Kessels (1999) interpreted this
poor transfer of theory to practice as a lack of integration of the theories presented in teacher
education “the teacher educator’s theory” into the conceptions student teachers bring to the
teacher education program “the student teachers’ theory”. Cheng, Cheng, and Tang (2010) and
Joram and Gabriele (1998) also believed that prior experiences can limit prospective teachers’

receptivity to certain aspects of their teacher education programmes. Therefore, it is clear that
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it is important for teacher educators to take trainee teachers’ preconceptions into consideration
when developing teacher education programmes. They further stress that because these
preconceptions are often long-standing they are remarkably stable and resistant to change

which adds to the difficulty teacher educators’ face in addressing the problem.

2.4.2 The Feed-Forward Problem

This has been said to be the more fundamental cause of the gap between theory and practice.
Bartholomew (1976) stated that theory and practice are treated as separate entities within
institutions of teacher education. Korthagen (2010) described this current practice in teacher
education programmes as educators teaching theories to prospective teachers which on their
own should try to apply during their teaching practice experiences. However, Bartholomew
(1976) believed that students never experience in practice the ideas they are allowed to express
in theory. Wittmann (1984) as cited in Carroll (2013) stated that theory and practice cannot be
treated as separate entities, proposing that, theories which are developed independently of
practice cannot be applied afterwards. Kessels and Korthagen (1996) added that certain aspects
of teaching such as choosing a behaviour appropriate for a particular situation cannot be

transferred through the use of purely conceptual knowledge.

Robinson (1998) suggested that the value of theory lies in its use in perceiving practice rather
than providing teachers with concrete solutions. Kessels and Korthagen (1996) and Korthagen
(2007) argued that it is important to help student teachers to become aware of the important
aspects of their teaching experiences. He further points out that there has been too much
emphasis on formal knowledge and that the development of perceptual awareness has been
overlooked in teacher education institutions. Korthagen and Lagerwerf (2001) argued that in
order to learn anything during teacher education, student teachers must have encountered

concrete problems that can easily help them to put the theory into practice in a classroom
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situation. Otherwise, they do not perceive the usefulness of the theory and are not motivated
to study it. Korthagen and Kessels (1999) concluded that the general theory is only helpful if
there is some kind of coaching of the student teachers in connecting the theory to their actions
in the concrete practical situations in which they encounter their problems. In this regard, there

is need to engage students while still in institution in activities that bridges theory and practice.

2.4.3 The Transition Shock

The nature and complexity of teaching could be one of the reasons why student teachers often
feel inadequate to deal with the challenges that lie ahead of them in their field of teaching
(Frick, Carl, & Beets, 2010). This feeling of inadequacy explains why so many teachers
experience a phenomenon described as ‘the transition shock’ once they leave their teacher
education institutions and begin working in the field. The transition shock is the change in
attitudes of graduate teachers as they seemingly leave university or college theory and begin

to emulate the practice of the teachers around them in the field (Korthagen 2010).

There have been various suggestions as to why this might happen. Frick, Carl, and Beets (2010)
proposed that student teachers ability to instigate change or explore new pedagogies may be
inhibited as a result of power imbalances in the professional relationships between pre-service
and in-service teachers. In addition, Leikin and Levav-Waynberg (2007) in their study of the
theory-practice gap found that educational programs often do not provide sufficient
opportunities for adequate conviction to form. Perhaps it is the short amount of time spent in
preparation programs, coupled with the fact that the theory learned are not being reinforced by
the approaches to teaching and learning the students encounter during their field experiences

(Morrison, & Marshall, 2003), which contributes to the theory-practice gap.
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2.4.4 Lack of Good Communication between Researchers and Practitioners

The notion that the theories being presented in universities and colleges is not being reinforced
during their field experiences highlights the disconnectedness between university or college
instruction and the classroom model (Morrison, & Marshall, 2003). Corte (2003) stressed that
lack of good communication between researchers and practitioners is also responsible for the
theory-practice gap. He said that it is important to realize that in view of accomplishing good
and effective communication that can have impact on educational practice, it is not sufficient
to translate research outcomes in such a way that they become accessible to teachers. He
concluded that providing accessible and digestible research-based information is mostly not

sufficient to guarantee good communication that can affect teachers’ classroom practice.

Klein (1992) said that both researchers and practitioners want to maintain their comfortable
status quo in education. Changes to their role is sometimes seen as threatening by both
researchers and practitioners especially when there are few rewards for them to improve their
practice (Klein 1992; Korthagen 2010). Another, reason for the gap between the cultures is the
accessibility of the work done by researchers. Spencer and Logan (2003) argue that many
teachers are not aware of the effective research-based strategies that educational researchers
are developing. Klein (1992) pointed out that this is due to a combination of both the language
used by the researchers and where they publish their work. He further clarifies this by pointing
out that since researchers publish their research in academic journals, their audience is

primarily other researchers and not practitioners.

There is also a lack of ownership the practitioners have over the theory. The importance of
ownership of ideas has been strongly expressed by Goodson (2001) in his work on educational
reform. Goodson found that reform in educational practice can only be successful if the

teachers feel they have ownership of the ideas. Spencer and Logan (2003) added that teachers
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often dismiss research as having no connection to their classroom practices because it appears
alien to them. Klein (1992) concluded that not until teachers accept researchers’ ideas as being
relevant and meaningful to them it will continue to have little impact on classroom practices.
In addition, researchers-practitioner gap is caused by researchers who develop theories without
thinking about the practical implications (Wittmann, 1984 as cited in Carroll 2013). This
entails that both researchers and practitioners value different things (Wittmann, 2001). It is this
idea of different values that has caused several researchers to examine the type of theory being

developed by their fellow researchers.

It is clear and well understood that there are problems associated with current practices in
teacher education, however, given the complexity of the problem it is also evident that finding
an appropriate solution may not be easy. There may be several different approaches to solving
the problems associated with the theory-practice gap. Among the several approaches that may

be considered is the use of the Lesson Study.

2.5 The Lesson Study

The Lesson Study is a relatively new approach adopted by many countries including Zambia
in order to improve teaching, a popular professional development approach initiated in Japan
(Fernandez, & Yoshida, 2004). Lesson Study is an approach which permits a critical analysis
of the teaching process. Stigler and Hiebert (1999) described Lesson Study as an opportunity
for teachers to examine their practice “with new eyes”. This professional development model
is used systematically to deepen content knowledge, increase understanding of pedagogy, and
develop one’s ability to observe and understand pupils’ learning (Burroughs & Luebeck,

2010).
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The term Lesson Study is a translation of the two Japanese words Jugyo (Lesson) and kenkyu
(Study) (Fernandez, & Yoshida, 2004). Lesson Study is a structured process, a form of
classroom inquiry, involving small groups of teachers that collaboratively plan, teach, observe,
analyze, revise and refine actual classroom lessons (Cohan, & Honigsfeld, 2007). It is a form
of extended professional learning as it involves a series of planned concrete steps that engages
teachers. During Lesson Study, teachers prepare a lesson to demonstrate a specific teaching
and learning goal. Other teachers observe and document what they see. After the lesson, the
teachers meet and discuss the strengths and weaknesses of the lesson and make suggestions for
improvement. Sometimes the lesson is revised and presented again. Lesson Study focuses on
the core of the teaching process; what happens between teachers and pupils in the classroom.
Lewis (2002), Lewis and Tsuchida (1998) pointed out that the Lesson Study represents a shift
from “teaching as telling” to “teaching for understanding”. Figure 2.1 below graphically
represents the Lesson Study cycle. The Lesson Study consists of three critical stages and these
are the planning stage, the implementation stage and the post-lesson stage as can be seen from

Figure 2.1.
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Figure 2.1: Lesson Study Cycle

Lesson Study
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lesson if desired. Or select
a new focus of study.

(Lewis, Perry, Friedkin, Roth, Baker, & McGrew, 2012)
In the first stage of Lesson Study the teachers involved work together to formulate goals. These
goals can be related to either developing a successful approach to a specific teaching topic or
they can relate to broader educational goals (Lewis, & Tsuchida, 1998). Once the goal for the
Lesson Study has been chosen the teachers work together in meticulously planning the lesson.
Teachers, then, share ideas for how best to design a lesson to achieve these learning goals.
They draw on past experiences, observations of their current pupils, their teacher’s guide, their
textbooks, and other research books (Fernandez, & Yoshida, 2004). The next stage is the
implementation of the lesson, where one of the teachers teaches the lesson to the pupils. The
other teachers come to the lesson as observers. They gather evidence of pupil learning

throughout the lesson. Once the lesson has been taught the final stage is reflecting and revising
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the lesson. The teachers discuss the success of the lesson focusing on determining if the
learning goals for the lesson were achieved. They use the evidence gathered during the teaching
of the lesson to improve the lesson for future teaching or to improve their knowledge of

instruction in general (Lewis, 2002).

The focus of the Lesson Study cycle is the research lesson. Although these research lessons
are taught in the teachers’ actual classrooms they differ from everyday lessons in that they
comprise of a number of special features. Lewis and Tsuchida (1998) identified special features
of research lessons that; they are carefully planned, sometimes over several months, typically
in collaboration with at least one colleague. They are focused. They focus either on a specific
goal, such as helping pupils become active problem-solvers, or developing a successful
approach to a specific topic, for example subtraction with regrouping. They are observed by
other teachers. They are recorded. This can be done in a number of ways: videotaped,
audiotaped, narratives or copies of pupils’ work. They are discussed. Subsequent to the
teaching of the lesson, the strengths and weaknesses of the lesson are discussed. Particular

emphasis is placed on the effectiveness of the lesson on achieving the learning goals.

This focus on the lesson as the unit of analysis and improvement means that the Lesson Study
can still preserve the complexity that characterises classroom life. This is because even a single
lesson retains the key complexities of the curriculum, pupil characteristics, materials, and
physical environment, among other things that must be taken into account as we try to improve
classroom learning (Stigler, & Hiebert, 1999). In order for it to be a successful lesson the
teachers developing it must attend to all of these aspects, which together create significant
learning opportunities for the pupils (Hiebert, Gallimore, & Stigler, 2002). Hence, the research
lesson provides a unit of analysis which provides the teachers with knowledge which can be

generalised to real classroom situations.
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2.6 The Lesson Study as an Effective Professional Development Process

The relationship between pupil achievement in the school setting and the quality of teaching a
child receives has been studied from many perspectives for a long period of time. Research
continues to support the notion that a clear and positive linkage exists between the kinds and
quality of instruction a pupil receives and his or her subsequent achievement in the classroom
(American Institutes for Research, 2007). Moreover, it is the most influential element of
academic success within the school setting (Coble & Piscatelli, 2002). This entails that a
teacher’s knowledge, and how he or she is able to convey it, has a direct impact on pupils’
teaching. Cohen and Ball (1999) argued that while research has identified many key qualities
and characteristics of high quality instruction, the most, historically, is the linkage between

high quality instruction and the effective professional development in which teachers engage.

Professional development, when effective, offers teachers opportunities to deepen their
knowledge, and supports the perspective that professional development must be collaborative,
job-embedded, differentiated, content-specific and reflective (Yamnitzky, 2010). Many
researchers have identified what characterizes the kind of professional development that is
linked to improved pupil achievement. Guskey (2000) outlined the defining characteristics of
professional development, as evidenced through his research. He notes that it is intentional, an
ongoing process and a systemic process while EImore (2000) identified the characteristics of
successful professional development as that which focuses on concrete applications of ideas,
exposes teachers to actual practice, involves observation, critigue and reflection, is
collaborative and involves deliberative evaluation and feedback. In addition, Sparks and Hirsch
(2000) identify similar characteristics in their summary of research. They suggest that effective
professional development is the one which is results-driven and job-embedded, focused on
helping teachers become deeply immersed in subject matter and teaching methods and directly
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linked to what teachers do in their classrooms. In this regard, there was need to establish
whether the Lesson Study as a professional development process helped teachers in Zambia,

and Monze district in particular to produce similar results.

Stigler and Hiebert (1999) argued that effective professional development shares specific core
components such as ongoing (measured in years) collaboration of teachers for purposes of
planning, with the explicit goal of improving pupil’s achievement of clear learning goals,
anchored by attention to pupil’s thinking, the curriculum, and pedagogy, with access to
alternative ideas and methods and opportunities to observe these in action and to reflect on the
reasons for their effectiveness. Garet (2001) supported this view. He stresses that professional
development that takes place during the day, or is job-embedded, is much more likely to assist
teachers in connecting their learning to their own teaching, and it has shown to be sustained
over time. Carpenter, Fennema, and Franke (1996) argued that teachers’ knowledge of
Mathematics and the development of the knowledge base related to that are important
characteristics of effective professional development. Ma (1999) stressed that teachers must
possess a profound understanding of fundamental Mathematics as a corollary to effective
teaching. Professional development that focuses on both subject matter knowledge and
knowledge of how pupils think and learn about Mathematics are more likely to benefit pupils
(Kennedy, 1999). Ma (1999) added that teachers must possess a strong content knowledge of
the “Basic Ideas, an awareness of the simple but powerful basic concepts and principles of
Mathematics”. Making connections among Mathematical concepts and procedures, from
simple and superficial to complicated and underlying, and identifying the connections among

different operations is a prerequisite for effective teaching of Mathematics (Ma, 1999).
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Yamnitzky (2010) opined that the kinds of tasks in which pupils engage impacts the
Mathematics they learn. When pupils only work on low-level tasks, the learning that occurs
tends to be procedural in nature. Pupils who solve cognitively demanding tasks, with an
increase in the use of questions that require knowledge construction and problem-solving are
more likely to develop a conceptual understanding (National Council of Teachers of

Mathematics, 2000).

Additionally, the National Council of Teachers of Mathematics (NCTM) has called upon
teachers to provide more opportunities for pupils to develop new understandings and construct
their knowledge of important Mathematical ideas, through collaboration, discussion, problem-
solving, construction of arguments, and real-world experiences (NCTM, 2000; National
Mathematics Advisory Panel, 2008). Therefore, teachers are required to pose real-world and
open-ended problems to their pupils, facilitate discussion and collaboration, and develop their
pupils’ ability to problem solving through investigation. However, it is imperative that teachers
know and understand the cognitive demands of the Mathematical concepts in which their
pupils are engaged. A conceptual understanding is called for more attention. Additionally,
pupils need to learn to make connections and do so by developing conjectures, evaluating the
thinking of themselves and others, and by developing reasoning skills (Hiebert, & Stigler,
2000; Ma, 1999; NCTM, 2000; Stigler, & Hiebert, 1999). Furthermore, professional
development that provides opportunities for teachers to strengthen their understanding of the

cognitive demands of Mathematical concepts is an effective endeavor.

The literature overwhelmingly suggested that improving pupil achievement through effective
professional development is both imperative and possible with a change in the kinds and
qualities of professional development afforded to teachers. It calls for a shift away from the

externally provided, one-size-fits-all paradigm. Instead, it strongly urges a move toward
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professional development that is collaborative, engaging and tailored to the specifics strengths
and weaknesses of the teacher. Most importantly, that professional development which focuses
on teaching, rather than teachers, and evidence of pupil learning rather than just the pupil, will

be an effective tool in improving pupil learning (Stigler & Hiebert, 1999).

Furthermore, high-quality and effective professional development is always an important
component of the varied reform initiatives in the teaching and learning in schools, and the need
for such continues to be pressing (Guskey, 2000) because teachers come to the profession with
varied formal education and experience and some with no experience at all (Darling-
Hammond, & Baratz-Snowden, 2007). Hence, professional development containing research-
based characteristics such as Lesson Study have been identified as best practices and
paramount to improving pupil performance. Many current research studies have generated

Lesson Study as an effective professional development and pupil achievement model.

Rocky and Wilson (2005) in their research on improving teaching through Lesson Study found
that teachers experienced professional growth as a direct result of their engagement in the on-
going, sustained professional work of the Lesson Study. They also found that teachers
experienced increased confidence in approaching instruction as a result of engaging in the
Lesson Study. White and Southwell (2004) earlier evaluated the Lesson Study as a model of
professional development for teachers of Mathematics in New South Wales, and found that the
Lesson Study contributed substantially to the teachers own learning and in particular to their
understanding of pupil learning and it was a rich experience for most teachers. It changed
teachers’ focus being directed to a greater extent on issues of teaching and learning with an

increase in the willingness of colleagues to share ideas.
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In the same vain Frick, Carl, and Beets (2010) and Posthuma (2012) carried out an
investigation in South Africa on Mathematics teachers’ reflective practice within the context
of adapted Lesson Study as a professional development programme, and found that the Lesson
Study has some potential value for planning professional learning programmes in which
teachers are encouraged to talk about their classroom experiences, share their joys and
challenges with one another and strive to build a community of reflective practitioners to

enhance their learners’ understanding of Mathematics.

The Lesson Study as a kind of professional development in which teachers engage in quality
and effectiveness has emerged as one kind of professional development that has produced
results in Japanese schools and is emerging as a practice with promise for success in other
countries (Chokshi & Fernandez, 2005; Cohan & Honigsfeld, 2007). In addition, when looking
at the elements of this practice, they embody many characteristics that have been linked to
effective professional development, i.e. teacher collaboration, pupil centered, research-based,
grounded in best instructional practices, has practical application in the classroom, and

embraces adult learning theories (Lewis, Perry, Hurd, & O’Connell, 2006).

The length of time devoted to a particular professional development is also directly related to
its effectiveness in improving teachers’ knowledge of teaching and learning in meaningful
ways (EImore & Burney, 2000; Guskey & Sparks, 2002; Sparks & Hirsh, 2000). Lesson Study,
is a professional development practice that is cyclical in nature and is, therefore, conducted
over long periods of time. Engagement in this process requires that teachers devote time to
collaborative planning with colleagues, research into best instructional practices, in-depth
planning of a learning event, deliberation and reflection of learning events, revisions of
learning events and a renewal of this process (Stepanek, 2001; Stigler & Hiebert, 1999). This

entails that it is expected to be ongoing and enduring in nature.
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Fundamentally, Lesson Study is a problem-solving process where small incremental
improvements to teaching occur over a long period of time (Stigler, & Hiebert, 1999). An
interest in this practice was sparked in the United States (U.S.) after Stigler and Heibert (1999)
reported the findings of the Third International Mathematics and Science Study (TIMSS)
noting the success of Japanese pupils in Mathematics (Lewis, 2002) and differences in how
teachers in the U.S. and Japan teach Mathematics were identified, as well as important
differences in lesson construction and teachers’ attitudes toward this process (Fernandez &
Cannon, 2005). One conclusion which was drawn from TIMSS was that Japanese teachers’
participation in Lesson Study served to build professional knowledge and Mathematical
content knowledge, resulting in improved pedagogical-content knowledge and pupil
achievement (Stigler, & Hiebert, 1999). Japanese teachers agreed with this conclusion
identifying their participation in Lesson Study as having a strong influence over their teaching
noting that they improved their ability to “see children” succeed (Lewis, 2002) and this
strongly urged U.S. teachers’ participation. Therefore, there is need to establish whether

Zambian teachers of Mathematics agrees to the conclusion drawn from TIMSS.

Essential components of teachers’ pedagogical-content knowledge are the skills to be able to
discern and identify pupils’ understanding of the core Mathematical concepts presented to
them (Carpenter, Fennema, & Franke, 1996). Specifically, understanding the conceptions,
preconceptions and misconceptions that pupils possess about specific content assists teachers
in developing their own knowledge; a key component to effective instruction (Carpenter,
Fennema, & Franke, 1996). And, a professional development endeavor, such as Lesson Study
that focuses on developing skills to better understand pupils’ thinking provides important
opportunities for teachers to improve their practice (Carpenter, Fennema, & Franke, 1996;
Desimone, 2009). Lesson Study, as research suggests, affords teachers the opportunity to gain
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new knowledge of, or change their understanding about Mathematical concepts being taught.
Teachers are able to make clearer connections between the standard being taught and
classroom instruction and hence clarify or change their thinking about pupil learning (Lewis,

Perry, & Murata, 2006).

2.7 The Effectiveness of the Lesson Study in Mathematics Teaching Practices

In education, there has been a gulf between the production of pedagogical knowledge and the
way that it is put into practice in education centres, popularly known as the theory-practice
gap. In view of the theory-practice gap, Alvarez (2015) examined how theory and practice can
be integrated and argues that one of the possibilities that teachers have for starting a process of
relating theory and practice is the cultivation of academic training of their professional
development by raising their practices (self-critically reviewing their teaching experience),
thus, creating their own theory and practice that are permanently related to each other. This is
the sole purpose of the Lesson Study, which treats theory and practice as inseparable entities

(Cohan & Honigsfeld, 2007; Lewis, Perry & Murata, 2006; Sims & Walsh, 2009).

In the same view of theory-practice gap, Allen and Peach (2007), and Carroll (2013) examined
the impact of Lesson Study on the theory-practice gap in pre-service teacher education and
found that Lesson Study was indeed an effective approach in assisting the pre-service teachers
to bridge the theory-practice gap and particularly that it enabled teachers to make vast
improvement in both their lesson planning and implementation. In practice, it developed a
confidence in teachers’ use of constructivist teaching approaches, improved their questioning
and collaboration skills and they began to reflect more openly and honestly on their lessons.
This echoes the findings of Khakbaz (2008) who had found that Lesson Study improved

teachers’ subject content knowledge and teaching knowledge (pedagogical-content
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knowledge), teacher knowledge and evaluation knowledge and improvement in teacher

practices as teachers were able to integrate theory and action in real teaching-learning situation.

Van Sickle (2011) also examined the Lesson Study’s impacts on teacher perception of efficacy
in teaching, and found that it had the largest impact on teachers’ teaching by improving their
ability to match instructional strategies to pupils’ learning needs and increases teaching
confidence and has direct benefits for pupil learning through the collaboration with colleagues.
This supported the findings of Meyer (2005) who had previously found that the Lesson Study
had impact on teachers’ instructional strategies in the areas of self-reflection, incorporating
problem-solving activities, encouraging cooperative learning and improved teachers’ content

knowledge as a result of teacher collaboration.

In the similar manner, Meyer and Wilkerson (2011) conducted a research in United States of
America (USA), and found that Lesson Study addresses one lesson at a time, but impacts
learning and instruction in several aspects and that allows teachers to view teaching and
learning as they occur in the classroom. These results are supported by Dawson (2013) who
later found that Lesson Study enhanced teachers’ conceptions of pupil understanding, enabling
them to design, implement and review lessons to implement scaffolding that resulted in
improved pupil outcomes. In addition, Lesson Study can be used to promote shared practice
that, if sustained, could create a culture of powerful pupil intervention in the development of

foundational concepts.
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2.8 School-Based Factors Influencing Effective Implementation of Lesson Study

Without ignoring changes including the one on curriculum, it is the fact that teaching and
learning process remains showing similar but unique phenomena. Todd (2006) points out that
one of the phenomena is related to the teaching practice in a large class. This indicates that

there are factors that influence effective implementation of Lesson Study in schools.

In view of the implementation challenges, Fatimah (2012) carried out a study on how to
improve the implementation of Lesson Study, and found that the first challenge was to have
preparation before the planning stage. She argued that it was important that the team
communicates with the authority and related parties to support the Lesson Study in order to
have the common goals and collaboratively design the teaching and learning activities to
achieve the goals and learning objectives. The study also revealed that spending time for
reflection is also another challenge when conducting Lesson Study. After the doing stage,
limited time often hinders the members to have a thorough discussion. Furthermore, Fatimah’s
study revealed a challenge related to sustainability. She argues that support from teachers,
authority and education network is the one to obtain in order to sustain the Lesson Study. This
echoes the findings of Chassels and Melville (2009), and Yamnitzky (2010) who previously
found that time was the major challenge both scheduling time to meet and the amount of time
needed to devote to Lesson Study and amount of administrative structures that impede teacher

collaboration when conducting Lesson Study cycles.

Banda, Mudenda, Tindi, and Nakai (2011) also carried out an impact survey on Lesson Study
practice of science teachers in Central province of Zambia. They found that support from
school managers and allocation of well-trained Lesson Study facilitators were enhancing
factors of Lesson Study, while heavy loads of teachers and high pupil-teacher ratio were some

of the hindering factors to successfully implement Lesson Study in secondary schools.
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Literature review upholds the argument that Lesson Study have an effect on teachers’
classroom practices and learners’ achievement and upholds it as an effective professional
development model. Further review of literature shows that none of the researchers have
ventured into finding out the effect of the Lesson Study on theory-practice gap in Mathematics

teaching practices in Zambia, and Monze District in particular; hence this study to fill this gap.

Summary

The literature overwhelming suggested that professional development such as the Lesson
Study which embodies specific qualities including, but not limited to: collaboration, a content-
focus, job-embeddedness, active learning and reflection can provide a means for improving
teacher quality and, ultimately, pupil learning. Moreover, it can assist teachers in improving

their practice in meaningful ways that can be sustained over time.

When teachers develop the skills to understand how pupils think about Mathematics,
understand what evidence of authentic pupil learning looks like, and when teachers collaborate
in ways that change their practice, the benefits of Lesson Study can be realized. Through the
careful implementation of the universal principles of Lesson Study in ways that acknowledge
the cultural nature of teaching, Lesson Study may assume an important place in effective
professional development and potential support to teachers in bridging theory-practice gap in

their Mathematics teaching practices.
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CHAPTER THREE: METHODOLOGY

3.1 Overview

In this chapter, the researcher outlines the methodology used in this study and provides a
rationale for choosing that particular method. This chapter also provides details of the research
design, demographics, and background information of the participants who took part in the
study, sampling procedure, research instrument, data collection procedure used and data
analysis. Finally, it outlines limitations, delimitations and ethical considerations which were

pertinent to this study.

3.2 Research Design

The study was a survey that used a quantitative research design. A quantitative research design
was chosen because it assumes that the results of a study are more objective and not so open
to bias since the researcher have little interference with what is being investigated. This is
because research concepts, hypothesis, and variables are made prior to conducting the research
as such it describes the situation as it is (Valsiner, 2006). A survey was used for this study
because it was useful to collect original data for describing what was in existence in terms of
effect and attitudes (White, 2005). Kombo and Tromp (2006: 71) quotes Ordho (2003) who
adds that the survey design “... can be useful when collecting information about people’s
attitude, opinion, habits, experiences, or any of the variety of education or social issues.” It
was in this vain that a survey research design was selected as it provides an accurate portrayal

or account of the characteristics of a particular group.

The study was an investigation into the effect of Lesson Study on theory-practice gap in
Mathematics teaching practices with a purpose to establish whether the Lesson Study supports

teachers of Mathematics in bridging theory-practice gap in their Mathematics teaching
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practices in selected secondary schools of Monze District. Teachers of Mathematics’ personal
experiences in the Lesson Study served as the basis for the study. While personal experiences
cannot fully show the richness of any setting, as a starting point they generate a foundation
upon which other knowledge can be added. This, in turn, can serve to further advance and
deepen our understanding of the effectiveness of the Lesson Study approach. Mullens (1999)
argued that teachers’ self-reporting of the extent to which they use various teaching strategies,
or engage in various learning events, can be strongly correlated to the actual existence of these
self-reported events in their classrooms. As such, teachers’ self-reporting of the effects that
Lesson Study participation has had on their Mathematics teaching practices provided us with
insight into the overall effect of Lesson Study on theory-practice gap in Mathematics teaching

practices.

3.3 Study Site

The study was conducted in seven secondary schools in Monze District. Monze District is one
of the 13 districts in the Southern Province of Zambia. It is about 182 kilometers to the south
from the capital city of Zambia, Lusaka, and is 100 kilometers to the north from Choma the
Provincial headquarters of Southern Province. Monze District has 105 Primary Schools, 47
Community Schools, 16 Private Schools, and seven Secondary Schools. Secondary schools
were the main target in this research. The selected seven Secondary Schools were coded A, B,
C, D, E, F, and G. Their names were withheld for the sake of adhering to research ethics.
Monze District was chosen because it was among the earliest districts to get involved in the
Lesson studies when the programme was rolled out to the Southern Province from the Central
Province in 2013 (Lesson Study Trainers’ workshop, 2013). Additionally, Monze district was
chosen to be the demonstration District in the Province on School Based Continuing
Professional Development (SBCPD) through Lesson Study.
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3.4 Target Population and Study Sample

The target population of the survey were all 39 teachers of Mathematics in Secondary Schools
in Monze District. Only teachers employed by government and were working in government
or grant aided (mission) Secondary Schools throughout Monze district were considered. These
teachers were chosen because of their being exposed to teaching Mathematics using the Lesson
Study approach in Secondary Schools. All the 35 teachers of Mathematics who were available
at the time of the survey were sampled. Table 3.1 shows the gender of the respondents
according to the Secondary Schools they were drawn from. The table shows that 29 were male

and six were female.

Table 3.1 Responses on the Gender of Research participants

Name of School Gender Total
Male Female

School A 7 2
School B 4
School C 4
School D 4
5
3
2

School E
School F
School G

Total 29 06 35
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3.5 Demography of the Respondents

As regards the characteristics of the participants such as educational level, age, and work
experience, the results on educational level of the respondents indicated that nine teachers were
diploma holders, 25 were Bachelor’s degree holders and one was a Master’s degree holder.

Table 2 below shows the distribution by professional qualification.
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Table 3.2 Distribution of Respondents by Professional Qualification

Quialification Male Female Total
Secondary Teacher’s Diploma 7 2 9
Bachelor’s Degree 21 4 25
Master’s Degree 1 0 1
Total 29 6 35

As regards the age of the respondents, the mean age was 38 years (SD = 8.00) and the age
range was from 25 years to 51 years. On average, the participants reported the length of time
(in years) they had been teaching as of the time of the survey. The overall mean teaching
experience was 11 years (SD = 6.00). Teaching experience ranged from 2 years to 22 years.

Figure 3 below shows the distribution of respondents’ teaching experience in years.

Figure 3.1: Respondents’ teaching experiences (yvears)
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3.6 Sampling Procedure

The study employed purposive sampling procedure and was used to select all teachers of
Mathematics in selected Secondary Schools. Teachers were selected on purpose that they were
teachers of Mathematics in secondary schools in Monze District. These teachers of
Mathematics were considered to be able to give the appropriate information required for the

study as they were exposed to Mathematics teaching using the Lesson Study approach.

Purposive sampling was used simply because the above cited respondents were the target group
of people believed to be key informants in terms of providing relevant and reliable information
related to the study due to their responsibilities and key result areas at their places of work.
This was done in accordance to the explanation that White (2005) gave concerning the nature
of purposive sampling. He said that the concern is to acquire in-depth knowledge from those
who are in position to give it. Orodho and Kombo (2002) added that the power of purposive
sampling lies in selecting information rich cases for in-depth analysis related to the central
issues being studied. Best and Khan (2009) concluded that purposeful sampling allows the
researcher to select those participants who will provide the richest information, those who are
the most interesting, and those who manifest the characteristics of most interest to the
researcher. It was in this vain that purposive sampling was selected as the appropriate

procedure for the study.

3.7 Research Instruments

A structured questionnaire was used as an instrument to elicit responses during data collection.
A questionnaire was used as a tool for data collection because it ensures a high response rate,
it also offers the possibility of anonymity as subjects’ names are not required on the completed
questionnaires and most of the items in the questionnaire were closed, which makes it easier

to compare the responses to each item (Burns & Grove, 1997).
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The questionnaire had 30 questions which were divided into four parts. The first part sought
to gather data about teachers’ demographic information. The second part sought to gather data
concerning teachers’ perception of the role of Lesson Study as a professional development
process in relation to research-based definitions of effective professional development. The
third section sought to establish teachers’ perception of the effectiveness of Lesson Study in
Mathematics teaching’ practices in line with the effect Lesson Study participation have on
teachers’ Mathematical content knowledge, and pedagogical content knowledge. The fourth
and last set of questions of the survey sought to gather data about the challenges that the study
participants faced when participating in Lesson Study, and factors that enabled the participants

to feel that Lesson Study engagement was a successful professional development endeavor.

3.8 Data Collection Procedure

First and foremost, permission was sought from the office of the District Education Board
Secretary in Monze District to conduct the research in Secondary Schools of Monze District.
Thereafter, the researcher commenced with his research by personally distributing the
questionnaires to the teachers through Heads of Mathematics Department (HODSs) in
Secondary Schools to complete. After being completed, the researcher collected the
questionnaires through Heads of Department (Mathematics) on the same day to ensure that all

the questionnaires were collected back.

3.9 Data Analysis

Before the statistical analysis of the results was done, data cleaning was conducted to ensure
that all research participants had some experience of Lesson Study participation. Additionally,
data was cleaned to ensure that all questions were answered by the respondents on each
questionnaire by proof checking the questionnaires one by one. After data cleaning was done,

the questionnaires were coded in order for them to be easily identified during data entries. The
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data was then analysed quantitatively to explore the three research questions that guided the
study using Excel 2013 and the Statistical Package for Social Sciences (SPSS) Version 23.0

for Windows to generate descriptive and inferential statistics.

Descriptive statistics were conducted to generate frequencies and percentages. The data were
further disaggregated by various factors, and descriptive statistics were again used to identify
the extent, if any, of effects using cross tabulation and Chi-squares. Particular responses from
the participants embedded in the survey questionnaire were initially coded in line with research

questions.

3.10 Ethical Issues

The researcher sought permission from relevant authorities the district of each visited school
by producing the letter of introduction together with consent letter. The researcher also did
assure the respondents of the ethical issue of anonymity and confidentiality by advising them
not to write their names and/or schools on the questionnaires.

3.11 Validity and Reliability

The researcher collected data using questionnaires that contributed to internal validity.
Whereas external validity was achieved by questions generated from literature review. A pilot
study was conducted to assess the reliability of the questionnaire at one Secondary School
which was not included in the main study. To test the reliability of the questionnaire, a split-
half was conducted.

Summary

The study employed a quantitative method approach using a survey questionnaire and a 100%
response rate was achieved. The study provided in-depth insights into the effect of the Lesson
Study approach in assisting teachers to bridge theory-practice gap in Mathematics teaching

practices.
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CHAPTER FOUR: PRESENTATION OF THE FINDINGS
4.1 Overview

In this chapter, the researcher presents the findings of the study. The primary purpose of the
study was to establish whether the Lesson study supported teachers of Mathematics in bridging
the theory and practice gap in their teaching practices in Secondary Schools. The analyses were
conducted according to the research questions. The research objectives were to: (a) ascertain
the role of Lesson Study as a professional development process in Mathematics teaching
practices; (b) evaluate the effectiveness of Lesson Study in Mathematics teaching practices and
(c) examine school-based factors influencing effective implementation of the Lesson Study

approach in Secondary Schools.
4.2 The Role of Lesson Study as a Professional Development Process

The first objective was focused on teachers’ perception of the role of Lesson Study as a
professional development process. The findings are reported in relation to the research-based
qualities of effective professional development. In order to determine the role of Lesson Study
as a professional development process, participants were asked how much they collaborated
with colleagues from the same school as a result of their participation in Lesson Study. The
results showed that 74% (n = 26) of the participants revealed that they regularly collaborated
and shared their new Mathematical knowledge with colleagues from the same school. Figure
4.1 shows the frequencies of responses from the Likert’s scale. A chi-square test of goodness-
of-fit was also performed to determine whether collaboration frequencies among teachers of
Mathematics involved in Lesson Study was high. Results show that teacher participants
collaborated highly, ¥* (2, N = 35) = 27.47, p < .05. The results indicated that Lesson Study

enhances significant collaboration and sharing of knowledge among teachers.
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Figure 4.1: Teachers collaborate and share knowledge with colleagues from the same school
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Further analysis of data revealed that 73% of teachers who collaborated with colleagues very
much, often shared their new Mathematical knowledge with others while 3% reported that they
never shared their new Mathematical knowledge with colleagues despite collaborating very
much with others. Eighty-six percent (86%) of those teachers who somewhat collaborated with
colleagues during Lesson Study often shared their new Mathematical knowledge with
colleagues, and 50% of those teachers who collaborated with colleagues very little, often
shared their new Mathematical knowledge. It was also noted from the results that those
teachers who had not at all collaborated with colleagues had never shared their Mathematical

knowledge with others from the same school. The full results are shown in Table 4.1.

Table 4.1: Teachers Collaborate with colleagues from the same school and Share new

mathematical knowledge with colleagues
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Collaborate with colleagues from the same school

Responses Very much Somewhat Very little Not at all
Share new mathematical Often 74% 86% 50% 0
knowledge with Sometimes 12% 0 50% 0
colleagues Rarely 12% 14% 0 0
Never 03% 0 0 0
Total 100% 100% 100% 00

In an effort to further establish the role of Lesson Study as a professional development process,
all participants revealed that the Lesson Study helped them to become better Mathematics
teachers. All of the teachers of Mathematics acknowledged that the Lesson Study was an
effective way of ensuring continued professional development and, pledged to continue

participating in Lesson Study.

4.3 The Effectiveness of the Lesson Study in Mathematics Teaching Practices

Effective professional development focuses on developing teachers’ pedagogical content
knowledge. Effective professional development helps teachers become deeply immersed in the
content. Learning and understanding Mathematics was a core feature of the Lesson Study
engagement. Overall the purpose of Lesson Study was to produce new knowledge about
content and pedagogy. Therefore, the second objective was focused on teachers’ perception of
the effectiveness of the Lesson Study in Mathematics teaching practices. The results are
reported in the following sections in line with the effect of Lesson Study on Mathematical
content-knowledge and Mathematical pedagogical-content knowledge as a measure of the
overall effect of the Lesson Study on theory-practice gap in Mathematics teaching practices in

Secondary Schools.

4.3.1 Effects of Lesson Study on Teachers’ Mathematical Content-Knowledge
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To gain an understanding of the effects of Lesson Study on Mathematical content knowledge,
participants were asked about their perspectives on the effects that their Lesson Study
participation had on their Mathematical content knowledge. The results indicated that 89% of
the participants felt that the Lesson Study helped them to understand the core concepts of
Mathematics that pupils were expected to learn. In addition, 94% of the participants noted that
Lesson Study helped to understand connections between Mathematical concepts pupils were
expected to learn as a result of engaging in Lesson Study activities. Figure 4.2 shows the
distribution of responses that teachers felt the understanding of the connections between core
Mathematical concepts and the content that pupils were expected to learn.

Figure 4.2: Teachers understood the core Mathematical concepts and the connections between

Mathematical concepts that pupils were expected to learn
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Further analyses of the data indicated that 92% of the participants understood the cognitive
demands of the Mathematical concepts pupils were expected to learn. Eighty nine percent
(89%) of the participants also noted that they often taught Mathematical concepts rather than
Mathematical procedures as a result of participating in Lesson Study. In addition, 94% of the
respondents reported that the Lesson Study helped for Mathematics instruction effectively.
Figure 4.3 shows the distribution of responses that teachers understood the cognitive demands
of the Mathematical concepts pupils were expected to learn, teach Mathematical concepts
rather than Mathematical procedures and that they effectively planned for Mathematics
teaching as a result of being engaged in Lesson Study activities.

Figure 4.3: Teachers understood the cognitive demands of the Mathematical concepts, teach

Mathematical concepts rather than procedures and effectively plan for

Mathematics instruction
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In an effort to uncover the more effect Lesson Study had on teacher’s Mathematical content
knowledge, a chi-square test of independence was performed to examine the relationship
between the period a teacher participated in the Lesson Study and how often they taught
Mathematical concepts rather than Mathematical procedure. The relation between these
variables was not significant, ¥* (4, N = 35) = 3.71, p > .05. The results suggested that every
teacher who participated in the Lesson Study experienced the professional growth regardless

of the number of years they had been engaged in the Lesson Study.

The study also focused on evaluating the relationship between how often teachers effectively
planned for Mathematics teaching and how often they taught Mathematical concepts rather
than Mathematical procedures as a result of Lesson Study participation. The results indicated
that of those teachers who often effectively planned for Mathematics instruction, they usually
taught Mathematical concepts rather than Mathematical procedures to their pupils. It was also
noted that those who never effectively planned for Mathematics teaching, they never taught
Mathematical concepts, but procedures to their pupils. Table 4.2 shows all the results.

Table 4.2: Relationship between How often Teachers Effectively Plan for Mathematics

Instruction and how often they teach Mathematical Concepts rather than Procedures

Effectively plan for Mathematics instruction

Responses Often Sometimes Never Total
Teach Mathematical Often 30 1 0 31
concepts rather than Sometimes 3 1 0 4
procedures Never 0 0 0 0

Total 33 2 0 35

A chi-square test of independence was performed to examine the relation between how often
teachers effectively planned for Mathematics teaching and how often they taught Mathematical

concepts rather than procedures as a result of Lesson Study participation. The results showed
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that the relationship between these two variables was significant, ¥ (4, N = 35) = 16.88, p <
.05. The results indicated that effective planning for Mathematics teaching lead to teaching of

Mathematical concepts rather than procedures to pupils.

4.3.2 Effects of the Lesson Study on Teachers’ Mathematical Pedagogical-Content
Knowledge
To determine the effect that Lesson Study have on teachers’ Mathematical pedagogical-content
knowledge, data were gathered to measure teachers’ perceptions of the effect that Lesson Study
participation had on their pedagogical-content knowledge. Results indicated that 80% of the
participants understood how pupils learnt Mathematics as a result of being engaged in Lesson
Study. Fifty one percent (51%) of the participants also reported using higher level
Mathematical tasks in their classroom as a result of participating in Lesson Study. In addition,
83% of the participants revealed that they often used alternate strategies and explanations with
struggling pupils as a result of Lesson Study engagement. Figure 4.4 shows all the results that
teachers understood how pupils learnt Mathematics, use high level Mathematical tasks in their
classroom and that they used alternate teaching strategies and explanations with their

struggling pupils as a result of being engaged in Lesson Study.
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Figure 4.4: Teachers understood how children learn Mathematics, use high level
Mathematical tasks, and use alternate teaching strategies and explanations

with their struggling pupils.
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Furthermore, results showed that 32% of the sampled teachers reported that they often posed
open-ended Mathematical questions to their pupils as a result of participating in Lesson Study,
while 49% revealed posing real-world Mathematical problems to their pupils in their
Mathematics lessons. Additionally, 94% said they often provided opportunities for pupils to
investigate to solve Mathematical problems. Figure 4.5 shows the distribution of responses that
teachers posed open-ended and real-world Mathematical problems to their pupils, and that they
provided opportunities for pupils to investigate to solve Mathematical problems as a result of

participating in Lesson Study.
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Figure 4.5: Teachers posed open-ended Mathematical questions and real-world problems to
their pupils and provided opportunities for pupils to investigate to solve

Mathematical problems.
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A further 94% of the participating Mathematics teachers reported being helped to develop their
pupils’ conceptual understanding of Mathematics knowledge from Lesson studies, while a
further 83% stated they were able to identify pupils’ misconception of Mathematical concepts.
The distribution of the responses that teachers often developed their pupils’ conceptual
understanding of Mathematics and that they identified pupils’ misconception of Mathematical

concepts is shown in figure 4.6.
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Figure 4.6: Teachers developed their pupils’ conceptual understanding of Mathematics and
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When analysed to determine the relationship between the period a respondent participated in

Lesson Study and how often they provided opportunities for their pupils to investigate to solve

Mathematical problems, the results revealed that teachers often provided opportunities for their

pupils to investigate to solve Mathematical problems regardless of the period of participation

in Lesson Study. Table 4.3 shows all the results.
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Table 4.3: Relationship between the Numbers of years a Teacher participated in Lesson Study
and how often they provided Opportunities for their Pupils to Investigate to Solve

Mathematical Problems

Responses Less than 2 2103 4 or more Total
years years years

Often 3 20 10 33

Sometimes 0 0 2 2

Never 0 0 0 0

Total 3 20 12 35

Furthermore, results showed that teacher’s ability to help enhance pupils’ conceptual
understanding of Mathematics was not a function of how long they participated in the Lesson

Study. Table 4.4 depicts these responses.

Table 4.4: Relationship between the Number of Years a Teacher Participated in Lesson Study

and How often they Developed Pupils’ Conceptual Understanding of Mathematics

Responses Less than 2 2t03 4 or more Total
Years Years Years

Often 3 19 11 33

Sometimes 0 1 1 2

Never 0 0 0 0

Total 3 20 12 35

Additionally, a chi-square test of independence was performed to determine whether there was
a relationship between the effectiveness of teachers in planning of Mathematics teaching as a
result of participating in Lesson Study, and the extent to which they often identified their
pupils’ misconceptions of Mathematical concepts. The results shows that there was a high
relationship between these variables, ¥* (4, N = 35) = 14.20, p < .05. This suggests that those
teachers who effectively planned for Mathematics instruction are more likely to identify their

pupils’ misconceptions of Mathematical concepts.
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4.4 School-Based Factors Influencing Effective Implementation of Lesson Study

School-based factors that were identified as influencing effective implementation of Lesson
Study in Secondary Schools were typically associated with teacher participation in the
programme. Participants’ responses revealed that the amount of time required and scheduling
meeting time were the greatest challenges that hindered successful implementation of Lesson
Study. Additionally, understanding the Lesson Study process, completing the steps in the
Lesson Study process, the amount of administrative support given, and the size and make-up
of the group were revealed as the most enabling factors to successful implementation. Table

4.5 shows the complete results.

Table 4.5: Factors Influencing Effective Implementation of Lesson Study

Responses Size ofthe  Amountof  Scheduling Understanding Completing  Amount of
Group time needed meeting time LS process the steps  admin. support

Major challenge 14% 43% 34% 3% 6% 0%

Challenge 17% 43% 49% 17% 17% 26%

Factor enabling 43% 11% 11% 63% 51% 54%

success

Major factor 26% 3% 6% 17% 26% 20%

enabling success

Total 100% 100% 100% 100% 100% 100%

Furthermore, data were analyzed to determine the effect of the period of participation in the
Lesson Study on the challenges encountered during the process. The results indicated that
factors related to time were the major challenges to all participants regardless of the number

of years they participated in Lesson Study. Table 4.6 depicts these results.
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Table 4.6: Relationship between Challenges Encountered when Participating in Lesson Study

and the Number of Years of Lesson Study Participation

Challenges Less than 2 2103 4 or more
years years years
Size of the group 33% 40% 16%
Amount of time needed 100% 85% 83%
Scheduling meeting time 100% 80% 83%
Understanding Lesson Study process 67% 20% 8%
Completing the steps in Lesson Study process 3% 30% 8%
Amount of administrative support 67% 15% 33%

[Less than 2 years = 3 teachers; 2 to 3 years = 20 teachers; 4 or more years = 12 teachers]

The data were also analyzed to examine the relationship between factors facilitating

implementation of the Lesson Study and period of participation. The results showed that

factors related to characteristics of Lesson Study were the major factors enabling successful

implementation of Lesson Study to all respondents regardless of the number of years they

participated in Lesson Study. Table 4.7 shows all the results.

Table 4.7: Relationship between Factors Facilitating Implementation of the Lesson Study and

Period of Participation

Enabling factors Less than 2 2t03 4 or more
years years years

Size of the group 67% 60% 83%
Amount of time needed 0% 15% 17%
Scheduling meeting time 0% 20% 17%
Understanding Lesson Study process 33% 80% 92%
Completing the steps in Lesson Study process 67% 70% 92%
Amount of administrative support 33% 85% 67%

[Less than 2 years = 3 teachers; 2 to 3 years = 20 teachers; 4 or more years = 12 teachers]
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In addition, data were also analysed to examine how the challenges teachers of Mathematics
encountered in Lesson Study participation are affected by the number of years teachers had
been teaching. The results indicated that the major challenges related to time were consistently
reported in each category regardless of the number of years a teacher had been teaching as
shown in table 4.8. The data were also analyzed to establish the effects of participants’ teaching
experience on factors facilitating implementation of Lesson Study. The results indicated that
factors related to characteristics of Lesson Study were the major factors enabling successful
implementation of the approach to all participants regardless of the number of years they had
been teaching as shown in table 4.9. These reported results are similar to the reported
challenges and factors facilitating implementation of the Lesson Study when compared to the
period a teacher participated.

Table 4.8: Relationship between Challenges Encountered when Participating in Lesson Study

and Teaching Experience

Challenges Less than 5 5t0 10 More than 10
years years years

Size of the group 56% 25% 22%
Amount of time needed 100% 86% 78%
Scheduling meeting time 100% 63% 83%
Understanding Lesson Study process 22% 13% 22%
Completing the steps in Lesson Study process 33% 13% 22%
Amount of administrative support 33% 13% 28%

[Less than 5 years = 9 teachers; 6 to 10 years = 8 teachers; above 10 years = 18 teachers]
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Table 4.9: Relationship between Factors Facilitating Implementation of Lesson Study and

Teaching Experience

Enabling factors Less than 5 5to10  More than 10
years years years
Size of the group 44% 75% 78%
Amount of time needed 0% 13% 22%
Scheduling meeting time 0% 38% 17%
Understanding of the Lesson Study process 78% 88% 78%
Completing the steps in Lesson Study process 67% 88% 78%
Amount of administrative support 67% 88% 2%

[Less than 5 years = 9 teachers; 6 to 10 years = 8 teachers; above 10 years = 18 teachers]

Summary

The researcher presented the results of the study on the effects of Lesson Study on theory-
practice gap in Mathematics teaching practices in Secondary Schools. Overall, the results
showed that Lesson Study participation had a positive effect on teachers of Mathematics’
content-knowledge and pedagogical-content knowledge. The majority of the participants
indicated that they believed that Lesson Study helped them to become better Mathematics

teachers, and was an effective way to continue their professional development.

Finally, the participants indicated the challenges and enabling factors they encountered while
engaging in Lesson Study. The results indicated consistently that scheduling time to meet as a
group was a major challenge and characteristics of Lesson Study were factors facilitating
successful implementation of Lesson studies in Secondary Schools. Having presented the

results, discussion of the findings will be done in the next chapter
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CHAPTER FIVE: DISCUSSION OF RESULTS

5.1 Overview

In this chapter, the researcher discusses the results and offers an analysis of how the findings
of this study results shed light on the initial research questions as well as connect to literature
of the field. This allows the reader to see the similarities and differences between the findings
of this investigation and those of other previous researchers. The discussion will follow the
trajectory in which the results were presented with special focus on the objectives of the study.

It also explains why Lesson Study proved to be successful where other models have failed.

5.2 The Role of the Lesson Study as a Professional Development Process

Lesson Study process embodies the core features of an effective professional development
experience that has significant positive effects on teacher knowledge and skills, and changes
to instructional practice (Garet, Porter, Desimone, Birman, & Yoon, 2001). The results of this
study indicate that teachers’ personal experiences are related to the role of Lesson Study as an

effective professional development process.

This study revealed that teachers often collaborated more with colleagues from their own
schools while engaging in Lesson Study. Since collaboration involves many components such
as planning, with focus on common goal and on pupil’s thinking, the curriculum, and
pedagogy, in addition to planning collaboratively with colleagues, the results indicated that
teachers often shared their knowledge of Mathematics with colleagues as a result of
participating in Lesson Study. The significance of teacher collaboration and Mathematical
knowledge sharing with colleagues were key findings in the study. Lesson Study was a new
and different way in which Zambian teachers of Mathematics were participating in school-

based continuing professional development. This new way of teachers working together, and
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the subsequent reporting of the value of teacher collaboration indicated that there was a
reduction in teachers working in isolation. Working collaboratively lays the groundwork for
knowledge construction which leads to professional growth and development in meaningful
ways. Additionally, teacher collaboration has been strongly linked to explicit improvement of
pupil’s performance (Stigler, & Hiebert, 1999). While this study did not examine pupil
performance, it is acknowledged that, it remains the primary purpose of teacher practice and
was, therefore, a potential by-product of these teachers’ engagement in Lesson Study which

was a collaborative practice.

The frequency in collaboration indicated by the teachers of Mathematics in the study also
provided knowledge construction which leads to practical wisdom. Shulman (2004) argued
that teaching is a complex endeavor that required extensive skill, knowledge, experience, and
sound moral judgment — a task almost too large to be accomplished in isolation and by ones’
self. In this regard, collaboration with colleagues affords isolated teachers the opportunity to
benefit from the collective knowledge construction, experience and skills of several others. In
this way, there will be significant improvement in their pedagogical-content knowledge of

Mathematics which are necessary for effective teaching of the subject.

The results also showed that Lesson Study as a professional development process increases
teachers’ knowledge and helped them to become better teachers of Mathematics. These results
are similar to the results Sparks and Hirsch (2000) identified in their research. Their study
revealed that effective professional development was the one which was results-driven and
job-embedded, focused on helping teachers become deeply immersed in the subject matter and
teaching methods and directly linked to what teachers do in their classrooms. The increase in
teachers’ knowledge of Mathematics indicated the role that Lesson Study as a professional

development process have on classroom teaching practices. Yamnitzky (2010) supported that
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professional development when effective offered teachers opportunities to deepen their
knowledge, and supported the perspective that professional development must be
collaborative, job-embedded, differentiated, content-specific and reflective. Carpenter,
Fennema and Franke (1996) added that teachers’ knowledge of Mathematics and the
development of the knowledge base related to that are important characteristics of effective
professional development. Ma (1999) concluded that teachers must possess a profound
understanding of fundamental Mathematics as a corollary to effective teaching. Therefore, the
research reports that effective teaching and Mathematics teachers’ profound understanding of
fundamental Mathematical knowledge development may be more realized through Lesson

Study.

Additionally, the results indicated that teachers of Mathematics acknowledged that the Lesson
Study was an effective way of ensuring continued professional development and, pledged to
continue participating in Lesson Study. The interest of continued participation in Lesson Study
indicate the positive effect that the approach has as a professional development process in the
teaching of Mathematics. EImore and Burney (2000), Guskey and Sparks (2002), Stigler and
Hiebert (1999), Sparks and Hirsh (2000) argued that the desire and length of time devoted to a
particular professional development is directly related to its effectiveness in improving

teachers’ knowledge of teaching and learning in meaningful ways.

In the recent past, the Lesson Study has emerged as one kind of professional development that
has produced results in Japanese schools and is emerging as a practice with promise for success
in other countries (Chokshi & Fernandez, 2005; Fernandez, 2005; Honigsfeld & Cohan, 2006).
This is the similar case in Zambia, and Monze district in particular. Rocky and Wilson (2005)
found that teachers who participated in Lesson Study experienced increased confidence in

approaching instruction in the USA. In South Wales, White and Southwell (2004) evaluated
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the Lesson Study as a model of professional development for teachers of Mathematics and
found that it contributed substantially to teachers’ understanding of pupil learning and it
changed teachers’ focus being directed to a greater extent on issues of teaching and learning
with an increase in the willingness of colleagues to share ideas. Frick, Carl, and Beets (2010)
and Posthuma (2012) found that the Lesson Study has the potential value for planning
professional learning programmes in which teachers were encouraged to talk about their

classroom experiences, share their joys, and challenges with one another.

Considering the research that has emerged from other countries that provides insight into
Lesson Study as a high-quality professional development. The findings of this research reveals
that the Lesson Study as a professional development process is successful in changing teacher
practice in important and positive ways as it focuses on building a community of reflective

practitioners.

5.3 The Effectiveness of the Lesson Study in Mathematics Teaching Practices

The focus of the Lesson Study was on developing teachers” Mathematical content-knowledge
and pedagogical content-knowledge (Elmore & Burney, 2000; Guskey, 2000). The
development of teachers’ knowledge of Mathematics was an important benefit from Lesson
studies (Carpenter, Fennema, & Franke, 1996). Lesson Study requires that participants
collaboratively plan a lesson based upon the research goal (Stigler & Hiebert, 1999). The
research into the subject matter provides teachers with opportunities to deepen their
understanding of what they were supposed to teach. It was in this vain that Japanese teachers
indicated that Lesson Study participation increased their subject-matter knowledge (Lewis,
Perry, & Murata, 2006). Therefore, it was the effects of Lesson Study to produce new
Mathematical knowledge about content and pedagogy. The results of this study shows similar

effects of Lesson Study in Mathematics teaching practices in Zambia, and Monze in particular.
58



5.3.1 Effects of Lesson Study on Teachers’ Mathematical Content-Knowledge

The results showed that Lesson Study enhance teacher’s Mathematical content knowledge.
Specifically, majority of the teachers often understood the core Mathematical concepts and
connections between Mathematical concepts their pupils were expected to learn.
Understanding the core Mathematical concepts pupils need to master was vital to effective
teaching. Ma (1999) argued that teachers must possess a strong knowledge of the basic ideas
and awareness of the simple, but powerful basic concepts and principles of Mathematics. He
further argued that connectedness, or making connections among Mathematical concepts and
procedures, from simple and superficial, to complicated and underlying, and identifying the
connections among different operations was a prerequisite for effective teaching of

Mathematics.

The results also indicated that teachers often understand the cognitive demands of the
Mathematical concepts pupils were expected to learn as a result of engaging in Lesson Study.
This showed that Lesson Study provided opportunities for teachers to strengthen their
understanding of the cognitive demands of Mathematical concepts their pupils were expected
to learn. Stein, Grover, and Henningsen (1996) supported that pupils who solve cognitively
demanding tasks are more likely to develop a conceptual understanding. Therefore, it was
imperative that teachers know and understand the cognitive demands of the Mathematical
concepts in which their pupils were engaged. In this regard, Lesson Study engagement
provided opportunities for teachers to examine the cognitive demands of the Mathematical

concepts pupils were expected to learn.

Additionally, the results showed that teachers of Mathematics often teach Mathematical
concepts rather than Mathematical procedures as a result of participating in Lesson Study. This

indicated that the kind of tasks in which pupils engaged impacted the Mathematics they learn.
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Lewis, Perry, and Murata (2006) argued that when pupils only work on low-level tasks, the
learning that occurs tends to be procedural in nature. Therefore, Lesson Study afforded teachers
the opportunity to gain new knowledge of, or change their understanding about Mathematical
concepts being taught, and teachers were able to make clearer connections between the

standard being taught and classroom teaching.

The results also indicated that teachers effectively planned for Mathematics teaching as a result
of participating in Lesson Study. Lewis and Tsuchida (1998) and Yamnitzky (2010) argued
that Lesson Study engagement enabled teachers to plan thoroughly for a lesson, including
identifying goals, questions, and expected pupil responses. This planning process was different
from the procedures used in traditional Zambian schools. As such, this thorough and
collaborative planning during Lesson Study accounted for teachers’ experience of an

improvement in the way they planned for Mathematics teaching.

The results further showed that most of the teachers experienced an improvement in their skills
or competencies often associated with Mathematical content-knowledge regardless of their
period of participation in Lesson Study. However, more improvement were reported by
teachers who participated in Lesson Study for 4 or more years. Therefore, the longer a teacher
participated in Lesson Study, the more likely they would improve their understanding of
competencies associated with Mathematical content-knowledge. This improvement was as
result of teachers devoting long period of time to collaboratively plan with colleagues,
researching, in-depth planning, deliberating and reflecting, which is typical of Lesson Study
cycle (Stepanek, 2001; Stigler & Hiebert, 1999; Watanabe, 2002). In this regard, in order to
experience notable improvement to one’s content knowledge, one need to participate in Lesson

Study for a longer period of time. The increase in Mathematical content-knowledge teachers

60



of Mathematics experienced, was the acknowledgement that Lesson Study have an effect on a

teacher’s content-Knowledge in Mathematics teaching practices.

5.3.2 Effects of Lesson Study on Teachers’ Mathematical Pedagogical-Content Knowledge
Teachers’ knowledge of Mathematics and the development of the knowledge base are
important characteristics of effective professional development. Additionally, pedagogical-
content knowledge and a knowledge of pupils’ thinking were essential elements for improving
Mathematics teaching (Carpenter, Fennema, & Franke, 1996). Chokshi and Fernandez (2005),
and Fernandez (2005) argued that Lesson studies fulfills these characteristics of effective

professional development.

The results indicated that teachers had enhanced understanding of how children learn
Mathematics as a result of participating in Lesson Study. This finding was important because
excellent teachers need to be concerned with knowing what pupils understand and how they
learn, so that they can help their pupils to integrate new ideas and transform prior conceptions
(Thousand, Villa, & Nevin, 2004). Teaching was a very complex undertaking, and all teachers
need to clearly understand what Mathematics pupils must know and be able to do (Ma, 1999;
NCTM, 2000; Stigler & Hiebert, 1999). Carpenter, Fennema, and Franke (1996) pointed out
that knowledge of pupils’ thinking was an essential element for an improvement in teaching.
Therefore, Lesson studies effectively affords teachers the opportunity to expand their

understanding of how their pupils learn Mathematics.

Results also indicated that teachers often use high level Mathematical tasks, and alternate
strategies, and explanations with struggling pupils. These results are in line with the NCTM’s
(2000) calling. The council called for a reformation of the teaching of Mathematics in schools

in order for all pupils to be able to understand and use Mathematics in everyday life and in the
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workplace. As such, all pupils need to have access to an excellent Mathematical program that
was responsive to their needs, including prior knowledge, personal interests and strengths and

the support to use these skills to make connections (Ma, 1999; Stigler & Hiebert, 1999).

The NCTM (2000) suggested reform of Mathematics teaching with a call for an increase in the
use of questions that require knowledge construction and problem-solving. Generally,
Mathematical knowledge was being constructed when pupils were given tasks that were open-
ended. However, the results showed that few teachers of Mathematics often used open-ended
Mathematical questions despite being engaged in the Lesson Study. This could be as a result
of heavy loads teachers of Mathematics have in Zambia and high pupil-teacher ratio in most
Zambian Secondary Schools (Banda, Mudenda, Tindi, & Nakai, 2011). Therefore, teachers
may fear that if used open-ended Mathematical questions, they would not cover the required

work as stipulated in the Mathematics curriculum.

In addition, the study found that teachers exposed their pupils to real-world Mathematical
problems, as a result of being engaged in Lesson Study. Additionally, the results indicated that
the majority of the teachers often provided opportunities for their pupils to investigate to solve
Mathematical problems. The NCTM (2000) has also called upon teachers to provide more
opportunities for pupils to develop new understandings and construct their knowledge of
important Mathematical ideas, through collaboration, discussion, problem-solving,
construction of arguments, and real-world experiences (NCTM, 2000; National Mathematics
Advisory Panel, 2008). Therefore, Lesson Study provided opportunities for teachers involved
to pose real-world problems to their pupils, facilitate discussion and collaboration, and help

develop their pupils’ ability to solve problems through investigation.

62



Furthermore, the results showed that Lesson Study participation helps the majority of teachers
of Mathematics to develop their pupils’ conceptual understanding, and identify misconception
of Mathematical concepts. The ability to discern and identify pupils’ understanding of core
Mathematical concepts are essential components of teachers’ pedagogical-content knowledge
(Carpenter, Fennema, & Franke, 1996; Carpenter, Fennema, Peterson, Chiang, & Loef, 1989).
Specifically, understanding the conceptions, and misconceptions that pupils possess about
specific content assist teachers in developing their own knowledge — a key component to
effective teaching (Carpenter, Fennema, & Franke, 1996). Therefore, a professional
development endeavor, such as Lesson Study, that focuses on developing skills to better
understand pupils’ thinking provides important opportunities for teachers to improve and

develop their practical wisdom (Carpenter, Fennema, & Franke, 1996; Desimone, 2009).

The results also revealed that Lesson Study was directly related to its effectiveness in
improving teachers’ content and pedagogy in meaningful ways. The increase in Mathematical
content-knowledge and pedagogical-content knowledge in meaningful ways was the

acknowledgement of the effectiveness of Lesson Study in Mathematics teaching practices.

5.4 School-Based Factors that Influence Effective Implementation of Lesson Study

Without ignoring changes including the one on curriculum, it was a fact that there are factors
influencing the teaching and learning processes in Secondary Schools. Todd (2006) pointed
out that one of the factors was related to the teaching practice in a large class. Lesson Study as
a professional development endeavor posed some challenges in other countries due to its
cultural nature. In this regard, teachers of Mathematics indicated the factors influencing
effective implementation of Lesson Study they encountered during their participation. The
results showed that the amount of time required and scheduling meeting time were the greatest

challenges that hindered successful implementation of the Lesson Study in Secondary Schools.
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This collaborated Chassels and Melville’s (2009), and Yamnitzky’s (2010) findings who
revealed that time was the major challenge, both scheduling time to meet and the amount of
time required to devote to Lesson Study that impede teacher collaboration. Fatimah (2012)
added that spending time for reflection when conducting Lesson Study was of challenge. After
the Lesson Study implementation stages, limited time often hinders the members to have a

thorough discussion in order for them to reflect on the outcome of their lesson.

However, the finding of scheduling time as a challenge to successfully implement Lesson
Study was quite unexpected in Zambia, because it was a common practice in Zambian
Secondary Schools for teachers to have at least a day per term scheduled for professional
development. As such, it was possible to have time for thorough implementation of Lesson
Study. This was an indication that the education system in Zambia have support structures in
place to facilitate collaboration among teachers, the kind of engagement required for Lesson
Study. Unlike, in the U.S where it was quite rare for schools to have time for professional
development to be included in the school day. As such, teachers engage in Lesson Study on

their own time, before or after the day ends (Lewis, 2002).

The results also showed that understanding the Lesson Study process, completing the steps in
the Lesson Study process, the amount of administrative support given and the size and make-
up of the group were the most factors facilitating successful implementation of the Lesson
Study. The findings showed that an administrator played an important role in the Lesson Study
process for the teachers. Teachers indicated that they consistently received the amount of
administrative support required for them to successfully implement Lesson studies in
Secondary Schools. Fatimah (2012) acknowledged that support from authority and education
network was important in sustaining Lesson Study participation in schools. In addition to

teacher collaboration, administrators should be prepared to assist with the implementation of
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Lesson Study by providing skilled Lesson Study facilitators. These facilitators provides
knowledge, experience, and facilitation skills necessary for understanding Lesson Study
characteristics which are key to assisting teachers in acquiring values necessary for effective
Mathematics teaching (Elmore, 2000; Fullan, 2001; Marzano, Waters, & McNulty, 2005).
Banda et al (2011) added that support from school managers and allocation of well-trained
Lesson Study facilitators were enhancing factors to successful implementation of the Lesson
Study in schools. Therefore, there was need for teachers embrace the Lesson Study as it had
been proved to produce required skills and competences for bridging the gap between theory

and practice in Mathematics teaching practices.

Summary

The results yielded in this study are very encouraging and both support and are supported by
the work of other researchers in the field. The teachers in the study demonstrated substantial
growth in their knowledge and practice of teaching as a result of participating in the Lesson
Study. These results provided significant evidence that Lesson Study has the potential to help
teachers of Mathematics to bridge theory-practice gap in their teaching practices. The

conclusion and recommendations of the study would be done in the next chapter (chapter six).
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CHAPTER SIX: CONCLUSIONS AND RECOMMENDATIONS

6.1 Overview

The data which was obtained in the study provided some useful information to bring out
important recommendations on the effect of the Lesson Study on theory-practice gap in
Mathematics teaching practices. In this chapter, therefore, the researcher, presents the

conclusion and recommendations of salient points emanating from the study’s results.

6.2 Conclusion

It was revealed throughout the research that professional development that was enduring in
nature was directly related to its effectiveness in improving teachers’ content and pedagogical-
content knowledge in meaningful ways (EImore & Burney, 2000; Guskey & Sparks, 2002;
Hiebert, 1999; Sparks & Hirsh, 2000). The findings showed that the Lesson Study as a
professional development process lays a platform for teachers to collaboratively talk about
their classroom experiences, shared their joys and challenges with one another and helped
teachers to build a community of reflective practitioners to enhance their learners’
understanding of Mathematics. Collaboration with colleagues affords isolated teachers the
opportunity to benefit from the collective knowledge construction, experience and skills of

several others.

The results also showed that Lesson Study participation had a positive effect on teachers’
content-knowledge and pedagogical-content knowledge which helped teachers to possess a
profound understanding of fundamental Mathematics as a corollary to effective teaching. The
participants acknowledged that the Lesson Study was an effective professional development
process, and that it helped them to become better Mathematics teachers and pledged for

continued participation. It was concluded in the study that Lesson Study was an excellent way
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for teachers to enjoy the benefits of effective professional development and was an effective
model which had the potential to help teachers of Mathematics to bridge theory-practice gap

in their teaching practices.

6.3 Recommendations

In view of the findings of this study, the following recommendations are made;

1. There should be a paradigm shift in educators’ beliefs about effective professional
development. Educators should make changes in their thinking and in practice, and
embrace the Lesson Study which has proved to be a significant tool in development of
practical wisdom.

2. The Ministry of General Education should collaborate with teacher education
institutions in order to agree on what type of a Secondary School teacher to be trained;

3. Teacher education institutions should also adopt Lesson Study model in their teaching
methodology to bridge the gap between theory and practice when trainee teachers are
still within their institutions of learning; and

4. The Ministry of General Education should formulate programmes and policies that will
encourage all teachers to participate in Lesson Study indiscriminately because it has

been proved to be helping teachers to improve in their classroom teaching practices.
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6.4 Future Research

While Lesson Study possesses the research-based characteristics of effective professional
development, it was still a very new practice in Zambia and requires a level of engagement
that may be new and challenging for teachers. Therefore, future research should include the
study of the modifications that have been made to Lesson Study implementation in Zambia
and the effects that these changes have had on teacher knowledge and skills and on the
sustainability of this professional development process. There is also need to study the
acquisition of new Mathematical knowledge and the increase in teachers’ pedagogical-content
knowledge through observational studies. Lastly, investigation is needed to establish if a
sustainable model of teacher education which incorporates the key features of Lesson Study

can be developed in teacher education institutions in Zambia.
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Appendices

Appendix 1

THE UNIVERSITY OF ZAMBIA
DIRECTORATE OF RESEARCH AND GRADUATE STUDIES

SCHOOL OF EDUCATION
DEPARTMENT OF EDUCATIONAL PSYCHOLOGY, SOCIOLOGY AND
SPECIAL
EDUCATION

QUESTIONNAIRE FOR SECONDARY SCHOOL TEACHERS OF MATHEMATICS
IN MONZE DISTRICT

STUDY TOPIC: EFFECTS OF LESSON STUDY ON THEORY-PRACTICE GAP IN
MATHEMATICS TEACHING PRACTICES IN SELECTED
SECONDARY SCHOOLS OF MONZE DISTRICT

INTRODUCTION

This questionnaire is designed to collect information from concerned stakeholders like you on
the above cited topic. The major aim of the study is to find out the effect of the Lesson Study
on theory-practice gap in Mathematics teaching practices in secondary schools in Monze
District. You have been identified as one of the key respondent in the study. Therefore, your
willingness and honest responses and contributions will help in the establishment of the effects

of the Lesson Study on theory-practice gap in Mathematics teaching practices.

Your response will be treated with strict confidentiality and you will remain anonymous.
INSTRUCTIONS

Do not write your name on the questionnaire. Respond by putting a tick in brackets [ ] or

writing the response in the spaces provided.
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SECTION A: GENERAL INFORMATION

1.

10.

Teachers’ Gender
Male [ ] Female [ ]
Teacher’s Professional Qualification
Secondary Teacher’s Diploma [ ] Bachelor of Education Degree [ ]
Master of Education Degree [ ] Others (Specify)
Teacher’s Age (years)
Less than 30 [ ] Between 30 and 40 [ ]
More than 40 [ ]
Teacher’s Teaching Experience (years)
Lessthan 5[ ] Between 5and 10 [ ]
More than 10 [ ]

SECTION B: LESSON STUDY PARTICIPATION

For how long have you participated in a Lesson Study group?

During the time you spend participating in Lesson Study, do you collaborate with your
colleagues from the same school?

Verymuch[ ] Somewhat|[ ] Very little [ ] Notatall [ ]
Do you share your new Mathematical knowledge with your colleagues?
Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]

Did Lesson Study as a professional development help you become a better Mathematics
teacher?

Strongly agree [ ]  Agree[ ] Disagree [ ]  Strongly disagree [ ]

Is Lesson Study an effective way to continue as a professional development process?
Strongly agree [ ] Agree [ ] Disagree [ ] Strongly disagree [ ]

Do you wish to continue participating in Lesson Study as a professional development?
Yes|[ ] No|[ ]
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

As a result of participating in Lesson Study:

Do you understand the core Mathematical concepts pupils are expected to learn?
Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
Do you understand the connections between Mathematical concepts?

Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
Do you understand the cognitive demands of Mathematical concept?

Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
Do you feel prepared to teach Mathematical concepts rather than Mathematical
procedures?

Very often [ ] Often[ ] Sometimes [ ] Rarely[ ]  Never[ ]
Do you feel prepared to effectively plan for Mathematics instruction?

Very often [ ] Often[ ] Sometimes [ ] Rarely[ ] Never[ ]
Do you understand how children learn Mathematics?

Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
Do you use high level Mathematical tasks?

Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
Do you use alternate strategies and explanations for your struggling pupils?

Very often [ ] Often[ ] Sometimes [ ] Rarely[ ] Never[ ]
Do you pose open-ended questions?

Very often [ ] Often[ ] Sometimes [ ] Rarely[ ] Never[ ]
Do you pose real world Mathematical problems to all of your pupils?

Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
Do you feel prepared to provide opportunities for your pupils to investigate to solve
Mathematical problems?

Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
Do you feel prepared to develop your pupils’ conceptual understanding of
Mathematics?

Very often [ ] Often [ ] Sometimes [ ] Rarely [ ] Never [ ]
Do you feel prepared to identify your pupils’ misconceptions of Mathematical
concepts?

Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
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24.

25.

26.

217.

28.

29.

30.

Do you feel prepared to identify your pupils’ preconceptions of Mathematical
concepts?

Very often [ ] Often[ ] Sometimes [ ] Rarely [ ] Never [ ]
Is the size of your group of challenge/enabling factor to successfully implement Lesson
Study?

Major challenge [ ] Challenge [ ] Enabling factor[ ] Major enabling factor [ ]
Is the amount of time devoted to Lesson Study of challenge/enabling factor to
successfully implement Lesson Study?

Major challenge [ ] Challenge [ ] Enabling factor [ ] Major enabling factor [ ]
Is scheduling time to meet as a group of challenge/enabling factor to successfully
implement Lesson Study?

Major challenge [ ] Challenge [ ] Enabling factor [ ] Major enabling factor [ ]
Is understanding of the Lesson Study process of challenge/enabling factor to
successfully implement Lesson Study?

Major challenge [ ] Challenge [ ] Enabling factor[ ] Major enabling factor [ ]
Are the steps in the Lesson Study process of challenge/enabling factor to successfully
implement Lesson Study?

Major challenge [ ] Challenge [ ] Enabling factor[ ] Major enabling factor [ ]
Is the amount of administrative support received of challenge/enabling factor to
successfully implement Lesson Study?

Major challenge [ ] Challenge [ ] Enabling factor[ ] Major enabling factor [ ]

THANK YOU FOR PARTICIPATING
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Appendix 2

INTRODUCTION AND CONSENT LETTER

Dear Respondent,

I am (Hangoma Edgar - Computer No: 2015130694) a post graduate student of Educational
Psychology at the University of Zambia. | am exploring professional development practices
that inform Mathematics instruction and am most interested in Lesson Study as a professional
development practice. It is my understanding that you are, or have, participated in Lesson
Study.

The purpose of this study is to establish the effect of Lesson Study on theory-practice gap in
Mathematics teaching practices through a survey. Your participation in this study is voluntary.
There are no foreseeable risks associated with this study, nor are there any direct benefits to

you. This research is purely meant for my academic fulfilment.

The information you are going to provide in the questionnaire will be treated with a high degree
of confidentiality thus; you are not supposed to indicate your name anywhere except your

signature to show your consent. You are kindly requested to answer the questions honestly.

Respondent’s signature..............ccovvieeiiinnenn...

81



