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ABSTRACT

A CASE-BASED APPROACH TO REFLECTIVE PRACTICE OF PRE-SERVICE
SECONDARY MATHEMATICS TEACHERS FOR DEVELOPING A HOLISTIC
PERCEPTION OF TEACHING

Ozge Keskin

Ph. D. in Curriculum and Instruction

Supervisor: Prof. Dr. Alipasa Ayas

February 2020

The aim of this study is to support learning to teach processes of preservice
secondary mathematics teachers by providing them reflective practice opportunities
using a case-based approach. The research was conducted in two stages: design and
development of a case-based discussion module and implementation.

In the first stage, semi-structured interviews were conducted with ten teachers in
order to ascertain the perceptions on early career challenges of secondary
mathematics teachers who graduated from a MA program with a teaching certificate.
It was determined that mathematics teachers experienced challenges related to
different dimensions of teaching mathematics, and these challenges were associated
with their beliefs, perceptions, and expectations before starting their careers. The
findings indicate the need for providing preservice teachers with opportunities to
reflect on challenges they may encounter, consider how different aspects of teaching
interact, and elaborate on various reasons and possible solutions for those challenges.
Aligned with the need, case-based pedagogy and productive reflection constituted
the theoretical framework as two important elements. Within this framework, a case-
based discussion module (CBDM) was developed. In the second stage, CBDM was
implemented with eight preservice secondary mathematics teachers enrolled in the
same program. The data collected was analyzed within a multi-dimensional
analytical framework. The findings reveal that the CBDM provided a platform to
discuss several aspects of teaching as well as to link these aspects and connect their
reflections to their personal experiences and theory. Participants perceived this
experience as a relevant, engaging, and awareness-increasing practice with potential
positive reflections on their teaching.

Keywords: Challenges in early career, Mathematics teacher education, Productive
reflection, Case-based pedagogy, Mathematical knowledge for teaching, Learning to
teach



OZET

LISE MATEMATIK OGRETMEN ADAYLARININ BUTUNCUL OGRETIM
ALGILARININ GELISTIRILMESI UZERINE VAKA TEMELLI YANSITICI
DUSUNME YAKLASIMI UYGULAMASI

Ozge Keskin

Doktora, Egitim Programlari ve Ogretim

Tez Yoneticisi: Prof. Dr. Alipasa Ayas
Subat 2020

Bu calismanin amaci, vaka temelli bir yaklagimla, lise matematik 6gretmen
adaylarina yansitici uygulama firsatlari tantyarak 6gretmeyi 6grenme siireglerinin
desteklenmesini saglamaktir. Calisma iki asamali olarak gerceklestirilmistir. Birinci
asama vaka temelli bir tartisma modiiliiniin tasarim ve gelistirilmesi, ikinci agama ise
bu modiiliin uygulanmasidir.

Calismanin ilk asamasinda, yiiksek lisans diizeyinde 6gretmen egitimi yapan bir
programdan mezun olan matematik 6gretmenlerinin kariyerlerinin ilk yillarinda
yasadiklar1 zorluklar ile ilgili algilar1 ortaya ¢ikarilmasi amaciyla on 6gretmenle yari
yapilandirilmis goriismeler gergeklestirilmistir. Matematik 6gretmenlerinin meslegin
ilk yillarinda 6gretim siire¢lerinin farkli boyutlarina ait sorunlar yasadiklar1 ve bu
sorunlarla, kariyerlerine baslamadan 6nceki meslege iliskin inang, algi ve
beklentilerinin iliskili oldugu belirlenmistir. Bu durum, 6gretmen adaylarina meslege
basladiklarinda karsilabilecekleri problemler ile ilgili diisiinme, 6gretmeye iliskin
farkli boyutlarin etkilesimini fark ederek, karsilasilan problemlerin sebeplerini
tartisma ve bunlara ¢6ziim tiretme firsat1 saglanmasi gerekliligini ortaya koymustur.
Bu gereklilik géz 6niine alindiginda, vaka temelli pedagoji ve liretken yansitma iki
onemli unsur olarak teorik ¢ergeveyi olusturmustur. Bu ¢erceve kapsaminda,
calismanin ikinci asamasinda uygulanmak tizere, vaka temelli bir tartisma modiilii
gelistirilmistir. Bu asamaya, calismanin yapildigi programda 6grenim gérmekte olan
sekiz lise matematik 6gretmen aday1 katilmistir. Bu siiregte toplanan veriler ¢ok
boyutlu bir analitik ¢erceve iginde analiz edilmistir. Vaka temelli tartigsma
modiiliiniin katilimcilara matematik 6gretmeye iliskin farkli aktorler ve matematik
ogretmeye iliskin bes ana boyutta bir ¢ok konuyu tartisma imkan1 sagladig: ve
katilimcilarin bu boyutlar1 birbirleriyle iligkilendirerek, yansitmalarini kendi
deneyimleriyle ve teoriyle baglantilandirdiklari tespit edilmistir. Katilimcilar, vaka
temelli tartisma modiilii deneyimini amaca uygun, ilgi ¢ekici, 6gretmenliklerine
olumlu katkida bulunma potansiyeli olan ve farkindalik yaratan bir siire¢ olarak
tanimlamiglardir.

Anahtar Kelimeler: Meslegin ilk yillarindaki zorluklar, Matematik dgretmen egitimi,
Uretken yansitma, Vaka temelli pedagoji, Ogretmek i¢in matematik bilgisi,
Ogretmeyi 0grenme
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CHAPTER 1: INTRODUCTION
Introduction

To a music lover watching a concert from the audience, it would be
easy to believe that a conductor has one of the easiest jobs in the
world. There he stands, waving his arms in time with the music,
and the orchestra produces glorious sounds, to all appearances quite
spontaneously. Hidden from the audience, especially from the
musical novice, are the conductor’s abilities to read and interpret
all of the parts at once, to play several instruments and understand
the capacities of many more, to organize and coordinate the
disparate parts, to motive and communicate with all of the
orchestra members. In the same way that conducting looks like
hand-waving to the uninitiated, teaching looks simple from the

perspective of others. (Bransford, Darling-Hammond, & Lepage,
2005, p.1)

It is widely acknowledged that student success in school is related to the quality and
effectiveness of teaching. It is believed that high-quality teaching will ensure student
success at school and will consequently help students be successful in later stages of
their lives (Hattie, 2009; OECD, 2012; Sanders, Wright, & Horn, 1997). Therefore,
educating teachers for high-quality teaching is the primary goal of all teacher
education programs (Loughran, 2006; Yildirim, 2013). The main question is how to

accomplish the goal of helping the growth of high-quality teachers.

There is no straightforward answer to the question of educating effective teachers. It
would be unrealistic to expect pre-service teachers to graduate from a teacher
education program fully equipped to teach. Learning to teach is a continuous process
and teacher education programs would not suffice for fully equipping teachers with
the skills and knowledge needed to be qualified teachers by the time they graduated

(Hammerness et al., 2005). Therefore, the critical goal of the teacher education



process is to help pre-services to become adaptive experts. In other words, teacher
education would aim for the development of pre-service teachers who would become
aware of themselves as teachers (in terms of knowledge, beliefs, concerns,
challenges, expectations, etc.) when they start their profession and take initiatives

accordingly in the unpredictable and complex world of teaching.

Current research aims to shed light on the learning to teach processes of pre-service
secondary mathematics teachers with a holistic approach. In this section, the
background of the study is discussed, and problem statement, purpose, research

questions and the significance are given.

Background
The issue of complexity
The analogy of an orchestra conductor given at the beginning of the chapter tells a
lot about the perception related to the teaching profession from the perspective of
others. This analogy gives a clear explanation of the idea that teaching is a complex
profession in contrast to its deceptively simple perception (Grossman, Hammerness,
& McDonald, 2009). As Sullivan and Mousley (2001) asserted, teaching is complex
and multidimensional, requiring active decision making rather than just
implementing standard directions, plans, and routines. Teachers have roles and
responsibilities at the student level: initiating and managing learning processes,
responding effectively to learning needs of individuals, integrating formative and
summative assessments; at the classroom level: integrating students with special
needs, cross-curricular emphasis; at the school level: working and planning in teams,

evaluations and systematic improvement, information and communication



technology usage in teaching and administration, management and shared leadership;
finally at the community level: providing professional advice to parents, and building
community partnership for learning (OECD, 2005). Regarding the complexity of the
teaching profession, educating people for this profession is not an easy task (Clarke
& Hollingsworth, 2002). Therefore, it is neccessary to scrutinize the teacher

education practices with the complexity of the teaching profession in mind.

The developments in teacher education are parallel to developments of educational
philosophies and theories. Korthagen (2017) categorized the trends into three
models: theory-to-practice, practice-to-theory, and a realistic approach to teaching.
The first model is defined as traditional, theory centered teacher education paradigm
which is also called theory-to-practice approach (Carlsen, 1999). The idea behind
theory-to-practice approach is the assumptions that providing the teachers relevant
theory about teaching and learning would suffice and make a change in teachers’
behaviors so that they would apply the theories in their classrooms. To name it
differently, it is an approach that puts theory into the center and it creates a
dichotomous view of theory and practice (Grossman, Hammernes, & McDonald,
2009). The dominance of theory-to-practice approach in educating teachers and the
handicap of this approach as theory-practice gap provoked teacher educators to find
strategies for making theory more meaningful to teachers. The second model,
practice-to-theory approach, evolved as lessons derived from the failure of theory-to-
practice approach. Therefore, practice was put at the center and teacher education
took place more dominantly in the partner schools. However, this practice- to-theory
approach also had pitfalls: the contexts of the schools were not the ideal places

because they would generally be in traditional settings and without theorizing and



relating the practice to guiding principles, practice-to-theory would result in a lack of
rationale behind the teaching. Now, the question one needs to ask is how to define
the central objectives of making sense of teaching. Lin and Cooney (2001) asserted
the following principles of teacher education aligned with the mission of helping pre-
service teachers making sense of teaching:
i.  To elaborate on the complexity of teaching
Ii.  Torepresent and bring real teaching situation into teacher
education programs,
iii.  To motivate student teachers to the need and advantage of
conceptualizing and theorizing teaching.
iv.  To design strategies and develop tools for teachers to
make sense of a particular aspect of teaching.
v.  To design teacher education programs in which the
research findings and processes facilitate teachers’
professional developments
vi.  To develop theories that help conceptualize the
complexity of teaching (p.4).
These six principles lead to the idea that there should be a more balanced approach in
terms of theory and practice, and the teacher, assuming that he/she had already had a
knowledge base about teaching, should be at the center when learning to teach
practices are to be designed. This approach brought us to realistic teacher education
(Korthagen, 2011). Several factors affect teachers’ behaviors or decision and these
factors could be categorized under cognitive, affective, and motivational none of
which the teacher would be aware. This view points out the unpredictable nature of
learning outcomes of teacher education as any attempt for learning to teach would
have a different effect on pre-service teachers, as they have different backgrounds,
concerns, beliefs, strengths-weaknesses, and goals (Fullan, 2007). Therefore,
professional development opportunities designed for pre-service teachers should

neither follow a one-shot or one size fits all approaches (Korthagen, 2017). So

putting the teacher, person into the center, the attempts that would make in the



direction of integrating the theory and practice would be more meaningful. Realistic

teacher education serves this idea, considering the gap between theory and practice.

Korthagen (2001) asserted five guiding principles for realistic teacher education as:

The approach starts with concrete practical problems
and the concerns of student teachers in real contexts.

It aims at the promotion of systematic reflection by
student teachers on their own and their pupils’
wanting, feeling, thinking and acting, in the role of
context, and the relationships between those aspects.

It builds on the personal interaction between the
teacher educator and the student teachers and on the
interaction amongst the student teachers themselves.

It takes the three-level model of professional learning
into account, as well as the consequences of the three-
level model for the kind of theory that is offered.

A realistic program has a strongly integrated
character. Two types of integration are involved:
integration of theory and practice and the integration
of several academic disciplines (p.38).

To have a more realistic stance, any learning to teach practice must be designed with

an acknowledgment that beginning teachers are not empty vessels. They had a pre-

existing schema about teaching which was formed over several years in their own

schooling. Experiences in their own schooling would create the apprenticeship of

observation problem (Lortie, 1975). This problem refers to the idea that pre-service

teachers’ images belong to past experiences has a significant influence on their

learning to teach processes although they were tried to be equipped with theory-

driven, novel and effective teaching by teacher education practices. Before digging

into the problems in a reform-oriented context, it should first be investigated how the

pre-service will react to real classroom situations with their existing and

continuously evolving schemas.



The complex nature of teaching and the importance of making challenging, spur-of-
the-moment decisions in unpredictable environments like schools should be
introduced to pre-service teachers so they can digest and discuss with others
systematically and develop habits of mind in perplexing situations. It goes without
saying that neither all possible problematic situations nor what to do in those
circumstances could be presented; however, one may help the pre-service teacher
become aware of the complexities and develop reflective skills for more sound
decisions regarding the unpredictable nature of teaching. As Mason (2002) asserted
awareness is all educable and mentioned different levels of awareness both in
mathematics and in mathematics teaching and relates them to the process of noticing

that involves systematic reflection on acts or issues (Potari, 2013).

Practices should be shaped regarding the individual's backgrounds, beliefs, and
needs. Rather than attempting to instill top-down concepts and beliefs, prospective
teachers' beliefs and knowledge should be revealed and restructured for making
sense of teaching. Otherwise, adopted beliefs would be abandoned at first and core-
beliefs became dominant when faced with realities of the classroom. Hence, it is
necessary to create awareness about the intertwined and complex structure of the
profession and to allow discussion of the so-called duality of theory and practice.
Consideration of the complexity of classroom practice situations can raise awareness
and suggest alternative ways of resolving the situations. In this respect, pre-service
teachers would come closer acknowledging teachers as intelligent, thoughtful, and
decision-making professionals (Lin & Cooney, 2001). This acknowledgment would

also have cultural reflections since, in many countries including Turkey, the teaching



profession is perceived as a lower-status occupation (Ingersoll & Collins, 2018;

Unsal, 2018).

To shape teacher education in this direction, it has to be acknowledged what is
missing in the current practices of educating future teachers. Although the quality of
teaching is strongly related to initial teacher education, the experiences of beginning
teachers after their initial teaching training stand as one of the important factors
affecting teachers’ performance throughout their career (Darling-Hammond, 1999;
Hill, Rowan, & Ball, 2005; Wayne & Youngs, 2003). In addition, detailed analysis
and consideration of the complexity of teaching situations drawn from classroom
practice can both raise awareness of dynamic contexts and suggest alternative ways
of resolving issues arising from the inherently intricate nature of teaching. To find
the missing points or the so-called gap between theory and practice, investigating
early career experiences of teachers would be a realistic step to start with. Now the
question that should be asked is what challenges teachers face in their early careers

and how these challenges could be used for the growth of future teachers.

Teachers’ early career challenges

The literature on challenges that beginning teachers face showed that they had to
cope with many difficulties at the same time (Fantilli & McDougall, 2009).
Veenman’s (1984) international review of perceived problems among beginning
teachers comprised findings that included challenges in managing disruptive
behavior in the classroom and overall classroom management, motivating students,
dealing with individual differences, assessing students’ work and relationships with

parents. Related to these difficulties, the researcher indicated that consistency in



these problems should be expected across both time and differently structured
education systems. Lack of personal and emotional support, obtaining instructional
resources and materials, planning and managing instruction were some of other
findings when novice teachers’ early career challenges were examined (Gordon &

Maxey, 2000).

Moreover, similar studies conducted on novice teachers’ early career experiences in
Turkey revealed results consistent with the studies conducted elsewhere. These
studies revealed that classroom management was one of the areas that challenged
novice teachers (Akin, Yildirim, & Goodwin, 2016; Gergin, 2010; Kozikoglu, 2016;
Taneri & Ok, 2014). For example, a comprehensive research that investigated the
induction period of 465 novice teachers from randomly selected eight provinces of
Turkey illustrated that the most frequently reported difficulties were heavy workload,
low social status and perceived identity, problems in relationships with the school
principals and inspectors, and problems in classroom management in that order
(Oztiirk & Yildirm, 2013). In another study, it was found that novice teachers were
challenged because of insufficient physical structure and facilities of the schools that
they work in and classroom management. Besides, it was also highlighted that the
novice teacher had to cope with a heavy workload (Kozikoglu, 2016). Studies
conducted specifically on the challenges that mathematics teachers face in Turkey
were limited to middle school level. In addition to the complications that were found
in other studies like classroom management or time management, challenges peculiar
to a middle school novice mathematics teacher originated from the national
curriculum context and its effect on teaching practices (Haser, 2010). Lack of content

and pedagogical content knowledge, difficulty in implementing student-centered



teaching practices and difficulty in use of alternative teaching methods were found to
challenge the novice middle school mathematics teachers had to deal with (Yanik,

Bagdat, Gelici, & Tastepe, 2016).

It is acknowledged that all these troubles have reflected negatively on many different
aspects of the work of beginning teachers. To begin with, challenges that teachers
faced during early career led to high attrition rates in many countries, including the
U.S, Australia, England, and China (Department for Education and Skills, 2005;
National Commission on Teaching and America’s Future, 2003). However, attrition
was not a major problem in Turkey as they chose to stay in the teaching pipeline with
high burnout rates. Furthermore, the burnout syndrome experienced by novice
teachers was mentioned in many studies (e.g. Fisher, 2011; Gavish & Friedman,
2010). Lack of appreciation and professional recognition from students and other
stakeholders, and lack of support from colleagues were found to be the factors that
contribute to burnout of teachers in their early careers (Gavish & Friedman, 2010).
For instance, in Turkey, beginning teachers faced burnout due to several reasons,
including lack of positive feedback from students and lack of support from
colleagues (Biimen, 2010; Giindiiz, 2005; Tiimkaya, 1996). Another issue was that
the quality of instruction and classroom learning environment were additional areas
of concern in many Organization for Economic Co-operation and Development
(OECD) countries, including Turkey. According to the results of Teaching and
Learning International Survey (TALIS) 2008, beginning teachers reported lower
levels of positive classroom climate, combined with greater losses of time during

instruction when compared to experienced teachers (OECD, 2009).



Besides the short-term effects of early-career issues like attrition and burn out, it
should be acknowledged that these challenges would have effects in the long run. As
the early experiences of teachers shape their development, these challenges not only
influence their effectiveness in their initial years but also their effectiveness
throughout their careers (Gordon, Kane, & Stager, 2006). The problems that
beginning teachers face in the classroom during initial years of teaching makes
stakeholders question the effectiveness of teacher education programs in Turkey
(Cakiroglu & Cakiroglu, 2003; Corlu, Capraro & Capraro, 2014). After the year
1997, the Higher Education Council (HEC) in Turkey developed a new faculty-
school partnership including school experience and teaching practice courses (Aksit
& Sands, 2006). However, the amount of time spent in schools and number of
lessons taught by pre-service teachers were still not adequate (Kocadere & Askar,
2013). Research conducted on the challenges that novice teachers faced in Turkey
found inadequate preparation of pre-service teachers in terms of quality and quantity
of school experiences that the novices had before entering the profession (Kozikoglu,
2016). Ozcan (2012) offered a two-year teacher preparation program together with a
master’s degree for carefully selected applicants who already had a bachelor’s
degree. In Turkey, the quantity of such programs is very limited. The learning to
teach experiences of teachers who have graduated from a practice-based program
accompanied by substantial theoretical courses would give insights to shape both

teacher education courses and teacher education policies.

The early experience of teachers, therefore, shapes their development, not only
influencing their effectiveness in their initial years but their effectiveness throughout

their careers (Gordon, Kane, & Stager, 2006). Although teacher education programs
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provide theoretical training about some of the problematic areas discussed above
(like classroom management, assessment etc.) or practicum course, it does not
prevent them from experiencing many problems in these areas. The problem would
be that many teacher education programs consist of a collection of separate courses
in which theory is presented, in other words, it would be a problem of
departmentalized structure of teacher education programs (Barone et al., 1996;
Corlu, 2012). It would be a difficulty for beginning teachers who graduated from
these programs to link these separate parts of the theory during practice; in other
words, there occurs a perceived gap between theory and practice (Korthagen, 2005).
Beginning teachers had difficulties in transferring their knowledge to the practice.
Given the variety of problems, the simultaneity of the occurrence of these and the

consequences of these problems underline the complexity of teaching.

To make the pre-service teachers familiar with the realities and the complex nature
of teaching, teacher education programs should investigate ways of raising
awareness and giving opportunities to support learning to teach processes. Giving
teacher education a more realistic stance, field experiences, reflective field logs, case
methods and microteaching are currently being used. However, to help pre-service
teachers engage in realities without keeping them away from theory, their existing
beliefs, backgrounds, reasons for becoming a teacher, and concerns should also be

taken into account.

In order to reach a theory-practice balance with positioning the pre-service teachers
in the center, reflective practice should be thought as a glue that brings yin and yang,

as an antidote to the perceived duality of theory and practice. Teacher education

11



programs that can relate the theory with practice were found to be more successful in
terms of raising good quality teachers and the link could be bridged by reflective

practice (Korthagen & Kessel, 1999).

The roots of reflective practice in education go back to Dewey’s construction of
underlying mechanisms of thinking. John Dewey who is pivotal to the development
of the idea of reflection, defined it as “[t]he active, persistent and careful
consideration of any belief or supposed form of knowledge in the light of the
grounds that support it and the further conclusion to which it tends” (1933, p.6).
According to Dewey, there are two elements in reflective thinking: problems that
puzzle and challenge the mind, and inquiry. Schon (1983) took this concept to
professional practice and defined reflection-in-action and reflection-on-action.
Reflection-in-action could be defined as kind of an unconscious reflection on the
action while you are performing it, and making adjustments or changes according to
the context or problem. However, reflection-on-action occurs after the practice and it
is a more conscious reflection and a critical analysis of action. In order to reflect on
problematic instances, one should notice it at first. Here this recognition involves
identifying aspects in a teaching and learning situation, linking those to the broad

principles of teaching and understanding it in its context (van Es & Sherin, 2002).

To provide a platform for reflection, the use of case-based pedagogy in teacher
education was found to be effective (Levin, 1995; Merseth, 1996; Moore-Russo &
Wilsey, 2014; Shulman, 2004). The case method provides a more demanding,
engaging, intellectually exciting, and stimulating reflecting experience for pre-

service teachers, all of which is effective in terms of bridging the gap between theory
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and practice. It helps pre-services think like a teacher (Shulman, 1992). Case-based
pedagogy in teacher education stimulate personal reflection and develop habits of

reflection and skills of self-analysis (Richert, 1992).

The perceived theory and practice gap as well as readiness levels of pre-services are
a concern of many scholars in Turkey and abroad (Bulut, Demircioglu, & Simsek,
1995; Cakirogu & Cakiroglu, 2003; Korthagen & Kessel, 1999). There is a need to
elaborate on early career challenges and make use of this knowledge to improve
practices for pre-service teachers to help them reflect on the complexity of teaching
during their training. Regarding the lack of studies focused on secondary
mathematics teachers’ early career challenges and utilizing these challenges for
improving pre-service mathematics teachers, there is a need in providing evidence on
the effectiveness of alternative applications aimed to improve the quality of
secondary mathematics teacher education by taking a reflective and realistic lens

gains importance.

Problem
Regarding the problem of making teacher education more realistic for pre-service
mathematics teachers, which takes the individual at the center, there is a lack of

practice and research highlighting these practices.

The first gap in the literature is to reveal the challenges that the early career

mathematics teachers face in order to understand what reality should be presented to

pre-service teachers.
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The importance of bridging the link between theory and practice was underlined by
many researchers (Korthagen & Kessel, 2005; Ball, 2000). However, there is a lack
of research that provides evidence on how the problem of perceived theory-practice
gap in mathematics teacher education might be solved. The problem addressed in
this dissertation is how we can foster the development of pre-service mathematics
teachers in a way to help them to start their teaching careers with an awareness of the

complex nature of teaching.

Purpose
Regarding all the arguments mentioned above, in this dissertation, a case-based
pedagogy with a productive reflection framework is proposed as a realistic teacher
education practice. Firstly, the process of designing the case-based discussion
module (CBDM) aligned to construct realistic teacher education practices was
shared. Following the design, the implementation process and the experiences of the
pre-service mathematics teachers in CBDM were presented to reveal the relevance

and utility of this practice.

To accomplish the main aim of this dissertation which was to provide a
comprehensive analysis on the reflective processes of pre-service mathematics
teachers’ learning to teach mathematics with the help of case-based pedagogy, firstly
the profile of the group was portrayed with the help of semi-structured interviews
and documents related to participants’ characteristics. Second, in-depth and multi-
faceted qualitative analysis was conducted to reveal the essence of the reflective

experiences of the participants during the case-based pedagogical experience.

14



This dissertation sought evidence on how case-based pedagogy serves for a realistic
teacher education which would help pre-service teachers to construct a more

connected and complex schema of teaching mathematics.

Research questions
The research is organized in two stages: the design and development of the Case-
Based Discussion Module (stage 1) and the implementation of the Case-Based

Discussion Module (stage 2).

To provide a comprehensive analysis of reflective processes that pre-service
mathematics teachers went through via case-based pedagogy, the following questions
in this dissertation were explored with specific attention to how theory and practice
balance might be established. The inquiry is bounded only with the participating in-

service and pre-service secondary mathematics teachers.

Main Question

How does reflecting on case scenarios help pre-service secondary mathematics

teachers to have a more holistic perception of teaching?

Stage 1: The Development of the Case-Based Discussion Module (CBDM)

How can a case-based discussion module be designed to implement as a

complementary practice for pre-service mathematics teacher education?

Sub-questions:

1) What are the challenges that participating mathematics teachers face during the
early career stage?

a) What are the prior beliefs and expectations of the participating mathematics
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teachers on the dimensions of teaching that they were challenged with in their
early careers?

b) To what extent do they integrate different dimensions of teaching while
reflecting on the reasons for those challenges?

Stage 2: The Implementation of the Case-Based Discussion Module (CBDM)

How do pre-service secondary mathematics teachers experience the process of the

CBDM implementation?

Sub-questions:

1) To what extent are pre-service mathematics teachers’ reflections productive?

a) On whom do the participating pre-service mathematics teachers reflect during the
implementation of the CBDM?

b) What aspects of teaching mathematics are noticed by pre-service mathematics
teachers during the implementation of the CBDM?

c) What are the characteristics of participants’ reflections in terms of connectedness
and complexity?

2) How do pre-service mathematics teachers’ identities associate with their

reflections in the CBDM process?

3) How did pre-service mathematics teachers perceive the CBDM experience?

Significance
The current study aims to contribute to the literature in several domains. The process
unfolded participants’ experiences of a case-based pedagogy enactment together with
their background and the analysis involves a holistic approach to their experiences
without disregarding their initial beliefs, expectations, and concerns related to

teaching mathematics.
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Teachers work in increasingly complex and diverse settings, and they have very
different and changing professional learning needs. Current research involving the
design of a case-based pedagogical practice stems from the idea that the learning
needs of teachers may be very specific to teachers or to the context in which they
work. In other words, teachers need professional learning opportunities that are
tailored to their own needs (Livingston, 2017). Therefore, the CBDM was developed
regarding early career challenges of secondary mathematics teachers who has
graduated from a two-year master’s program with a teaching certificate. The CBDM
was finalized by taking the profiles the pre-service secondary mathematics teachers
into account, who also attended the same program. Therefore, this study has the
potential to add knowledge to the literature in terms of the following:
e Revealing the early career challenges of secondary mathematics teachers.
e Illuminating the process of producing a case-based discussion module from
mathematics teachers’ early career challenges.
e Developing relevant teacher education materials for the pre-service teachers’
needs.
e Highlighting the experiences gathered during the implementation of a case-
based discussion module.

e Exampling the attempts to link theory and practice.

The results of this study may be used to improve and support the curriculum of
teacher education programs by adding a complementary platform like case-based
discussions which would help pre-service mathematics teachers to have a more

realistic and holistic view of teaching by linking theory and practice.
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Definition of key terms
Case-Based Pedagogy: Case-based pedagogy is defined as the use of cases,
“descriptive research document based on a real-life situation or event” (Merseth,
1996, p. 726), for preparing pre-service teachers for the complexities of teaching

(Shulman, 1992).

Case-Based Discussion Module: Case-based discussion module consists of six
written case scenarios together with their pre-case exercises, case-discussion plans

and post discussion written tasks designed by the researcher.

Reflection: Reflection is defined as “Active, persistent, and careful consideration of
any belief or supposed form of knowledge in light of the grounds that support it and
the further consequences to which it leads” (Dewey, 1933, p.9). In this research,
based on Dewey’s definition of reflection, pre-service teachers’ considerations on

mathematics teaching case scenarios are considered as reflective statements.

Productive Reflection: Productive reflection is defined as reflection with considering
and integrating multiple aspects of teaching and learning with an acknowledgment of
personal experiences, others’ perspectives, and educational theories. (Moore-Russo

& Wilsey, 2014).

Program: The program in which this study was held refers to the two-year master’s

program with a teaching certificate that the Graduate School of Education of a non-

profit foundation university in Ankara offered.
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CHAPTER 2: LITERATURE REVIEW
Introduction

As teachers talk about their work and name their experiences, they

learn about what they know and what they believe. They also learn

what they do not know. Such knowledge empowers the individual

by providing a source for action that is generated from within

rather than imposed from without... Then they become empowered

to draw from the center of their own knowing and act as critics and

creators of their world rather than solely respondents to it, or

worse, victims of it. (Richert, 1992, p. 197)
In this section, the theoretical background of this study and related literature is
presented. First, the theoretical underpinnings of the study are shared. Second, the
components of learning to teach, and specifically learning to teach mathematics are
elaborated. Third, case-based pedagogy and reflective practice, being at the core of
this dissertation, are introduced in detail in terms of their definition, types and

characteristics. In the end, a summary of the ideas which shaped this dissertation is

provided.

Theoretical underpinnings
The nature of knowledge of teaching, how it is gained, and how it will be assessed
are the main questions in a teacher education system. To establish a ground for a
professional development opportunity for pre-service teachers, one needs to
introduce the epistemological approaches possessed. This dissertation is built upon

the following theories.
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Constructivism and social constructivism

Constructivism is an epistemology based on the idea that individuals generate
knowledge as a result of the interaction of the new phenomenon encountered with
prior experiences, knowledge, and beliefs (Richardson, 2005). In the light of these,
mathematics education is tried to be altered from a teacher-centered approach to a
student-centered one on abroad and in Turkey (National Council of Teachers of
Mathematics [NCTM], 2000; Talim Terbiye Kurulu [TTKB], 2006). However, it
would not be achieved with an aligned mathematics teacher education (Artzt &
Armour-Thomas, 2002). Therefore, teaching practices are tried to be shifted from a
transmissive approach to constructivist in which students create their own meaning.
Teacher education which aimed to help the growth of teachers who will teach under
constructivist paradigm is expected to shape their practices accordingly. Teacher
candidates should also be treated as learners who actively construct understandings
about subject matter and pedagogy with attention to their existing beliefs,
experiences and knowledge (Ball, 1988). From a Piagetian perspective, the conflict
between new information and existing knowledge leads to cognitive disequilibrium,
and learning could be defined as a state of tuning and equilibration of knowledge
under these circumstances (Lin & Cooney, 2001). Therefore, problematic situations
trigger mind to a state of cognitive dissonance and have potential to alter conceptions
(Festinger, 1957). As it was discussed in the introduction, what realistic teacher
education advocates is to bring an awareness of what teacher as learner brings to
teacher education with them and building practices upon this insight (Feiman-

Nemser, 1983).
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Although research on cognition enlightens much of how learning occurs,
approaching learning solely as an individual cognitive activity would lack an insight
that the interaction of the individual with the environment and others would bring to
learning. Knowledge construction through interacting with others and the
environment surrounding oneself brings us to social constructivism (Vygotsky,
1962). Two approaches of social constructivism guided this research; situated

cognition and social theory of learning.

Situated cognition and social theory of learning

Not contradicting what constructivism advocates about knowledge generation, but
changing the focus from individual to context, situated cognition theory brings the
idea that “knowledge is situated, being in part a product of the activity, context, and
culture in which it is developed and used” (Brown, Colling & Duguid, 1989). The
idea that knowledge is inseparable from the context brought situated learning
approaches (Lave & Wenger, 1991). The situatedness of knowledge is also
associated with learning as a result of social interaction, i.e. social theory of learning.
It is tied to communities of practice in which personal knowledge evolved to shared
knowledge and vice versa in a cyclic interaction. Communities of practice can be
defined as groups of people who share a common concern for something they
perform and learn better ways of doing it as they interact regularly (Wenger, 2005).
Learning was tried to be explained as an increasing social participation of the novice,
moving from peripheral to the center of the community of the practice, and shaping
and reshaping identities while negotiating the meanings in the communities of

practice (Lave & Wenger, 1991).
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Learning to teach
The learning to teach process enlightens educational research on teachers’
development and gives insights into the growth of teacher education practices as well
as teacher development policies. Yet, the teacher’s learning and development remain
very complex domains. Hence, there have been several attempts to explain this
complicated and never-ending path including the longitudinal studies that shed light
onto learning-to-teach processes (Bullough, 1989; Clift & Brady, 2005; Fuller and
Bown, 1975; Hollingsworth, 1989; Levin, 2003; Pigge & Marso, 1997). Various
theories tried to explain teacher learning and many theories divided teachers’ careers
into phases by taking a developmental or psychological stance (Levin, 2003). In their
longitudinal study, Fuller and Bown (1975) explained this process in terms of three
concerns of novice teachers: survival concerns, teaching situation concerns, and
pupil concerns. Similar to Fuller and Bown (1975), Ryan (1986) identified four
developmental stages that novice teachers went through. These stages have been
identified as fantasy, reality, master of the craft, and impact. Both pupil concerns and
impact stage were noticed to be more complicated in terms of teachers’ thinking.
Another model with a cognitive psychology approach was offered by Hollingsworth
(1989) as the model of complexity reduction to explain learning to teach processes
of beginning teachers. Due to the complexity of the nature of learning to teach and
because of the selective nature of attentional capacity of a human being (Bransford,
1979), teachers tend to focus on specific issues in the complexity of classroom
issues. This focus of attention varies from teacher to teacher. Thus, beginning teacher
learning has been examined in three dimensions in Lidstone and Hollingsworth's
study (1992): the role of prior beliefs, areas of cognitive attention, and depth of

cognitive processing. The results of the work of Lidstone and Hollingsworth (1992)
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lead to four assertions about what all beginning teachers need; i) opportunities to
work, observe, collaborate with other teachers, ii) support from an induction program
where other beginning teachers struggling similar challenges iii) support from people
who has an understanding of what beginning teachers go through in their early
career, iv) support from people who has an understanding of theories on teachers’

change in the learning to teach process.

Teacher belief

The importance of prior beliefs was mentioned in many studies that investigate the
learning of a teacher (Fuller and Bown, 1975; Kagan, 1992b; Levin, 2003; Pajares,
1992; Ryan, 1986). Beliefs and conceptions about teaching are lenses that influence
the way teachers see problems and dilemmas in the classroom and consequently
affect the way they take action (Richardson, 1996). Beliefs about teaching include
teachers’ expectations of teaching profession and they play an important role in the
beginning teachers’ experiencing reality shocks (DeRosa, 2016). It was revealed that
pre-service teachers start the profession with a tendency to believe that they would
have less difficulty compared to whatever a beginning teacher could face (Weinstein,
1988). Belief systems, in general, can be thought as a continuum that involves beliefs
from central to peripheral (Rokeach, 1968). Core beliefs are central beliefs, which
are resistant and the more central the belief is, the more likely a teacher act on these

beliefs whenever a problematic and perplexing situation arises (Pajares, 1992).

Besides, mathematics teachers’ beliefs on the nature of mathematical knowledge and
mathematics teaching were also found to be determining factors in teachers’ teaching

practices (Baydar & Bulut, 2002; Dede & Karakus, 2014; Haser & Star, 2009;
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Raymond, 1997; Thompson, 1984). Epistemological beliefs about mathematics, in
other words, beliefs about nature of mathematical knowledge are associated with
instructional choices. Epistemological beliefs related to mathematics vary from static
to dynamic. In other words, the beliefs about nature of mathematical knowledge
range from “mathematics consisting of isolated facts and rules” to “mathematical
knowledge being driven from problems and is continually developing” (Ernest,
1989). Teachers whose mathematical experiences in their own schooling was far
from being student-centered, and limited to teacher telling and demonstrating
mathematical facts, have difficulties in adapting a view of mathematics teaching and
learning which places the learner into the center (Ball & Wilson, 1990; Dede &
Karakus, 2014). Creating a community that shares mathematical conjectures, discuss
and construct mathematical knowledge would be difficult for a teacher who does not

possess a constructivist mathematics learning.

Teacher knowledge
Discussions on learning to teach come along with the questions what will the
teachers have to know to teach? This unavoidable question brings the inquiry to the
knowledge frameworks that teachers need to possess to be competent in teaching.
The duality of subject matter knowledge and pedagogical knowledge was destroyed
by Shulman, as in his framework, subject matter knowledge and pedagogical
knowledge merged and became pedagogical content knowledge. Shulman’s (1987)
categories of teacher knowledge consisted of:

i) content knowledge;

i) general pedagogical knowledge, with special

reference to those broad principles and strategies of

classroom management and organization that appear
to transcend subject matter;
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i)

vii)

curriculum knowledge, with particular grasp of the
materials and programs that serve as "tools of the
trade" for teachers;

pedagogical content knowledge, that special
amalgam of content and pedagogy that is uniquely the
province of teachers, their own special form of
professional understanding;

knowledge of learners and their characteristics;
knowledge of educational contexts, ranging from the
workings of the group or classroom, the governance,
and financing of school districts, to the character of
communities and cultures; and

knowledge of educational ends, purposes, and values,
and their philosophical and historical grounds (p.8).

Developing upon Shulman’s knowledge framework, Ball, Thames, and Phelps

developed a research-based knowledge framework for mathematics teachers.

Ball, Thames, and Phelps (2008) proposed Mathematical Knowledge for Teaching

(MKT) framework based on Shulman’s (1986) categories of knowledge of teachers,

especially on pedagogical content knowledge as MKT served more integrated and

complex framework specific to mathematics teaching. MKT is composed of two

main parts; subject matter knowledge (SMK) and pedagogical content knowledge

(PCK). In Figure 1, it can be seen that each main part is composed of three subunits.

SAK consists of common content knowledge, specialized content knowledge, and

horizon content knowledge. PCK, on the other hand, is composed of knowledge of

content and students, knowledge of content and curriculum, and knowledge of

content and teaching.
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Figure 1. Model of mathematical knowledge for teaching (Ball et al., 2008)

Common Content Knowledge (CCK) is defined as mathematical knowledge and
skills used in settings other than teaching; it is considered to be the problematic part
of the MKT framework for secondary school mathematics teachers. The CCK differs
for secondary school mathematics teachers who had a mathematics education in their
undergraduate study. However, there are studies that use the MKT framework to
assess mathematical knowledge of secondary school mathematics teachers (e.g.
Khasaka & Berger, 2016). In this case, CCK will be taken for this study as
knowledge of mathematics held in common with professionals in other
mathematically intensive fields. Bearing in mind that this knowledge is not unique to
teaching, teaching mathematics requires knowing how to solve a particular
mathematics problem or knowing how to carry out a procedure as well as knowing
the definition of a concept. However, specialized content knowledge (SCK) is the
mathematical knowledge and skills used by teachers in their work but not generally
possessed by well-educated adults, such as how to accurately represent mathematical
ideas, provide mathematical explanations for common rules and procedures, and

examine and understand unusual solution methods to problems (Hill et al., 2005).
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Besides, horizon content knowledge (HCK) is an awareness of how mathematical
topics are related over the span of mathematics included in the curriculum. As for the
pedagogical content knowledge subunits, knowledge of content and students (KCS)
includes cognizance of both mathematics and students. In other words, it is the
knowledge of both content and what students know about the content in addition to
how students know and learn that content. Knowing content and students requires
understanding the difficult concepts for students to grasp, anticipating the common
mistakes and misconceptions, finding the possible sources of students’ errors,
knowing how to eliminate those difficulties and misconceptions (Kilig, 2011).
Knowledge of content and teaching (KCT) combines the knowledge of mathematics
and the knowledge of teaching. Finally, knowledge of content and curriculum (KCC)
is about the identification of the purposes of teaching mathematics and relationships

in the curriculum (Kim, 2013).

Teachers’ mathematical knowledge was under investigation as a result of students’
failure in mathematics. In secondary school mathematics, many foundational
subjects were revealed to be unsubstantial in pre-service and in-service mathematics

teachers’ mathematical knowledge for teaching.

Teacher identity

Professional identity formation in pre-service teachers starts with their early histories
as a student, goes under a continuous transformation as they construct a knowledge
base about teaching and practice teaching. Starting from early schooling experiences,
one began to construct mental images about teaching (Flores & Day, 2006). Having a

dynamic and continually changing nature, professional identity of pre-service
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teachers is shaped with their experiences in teacher education programs with the
evolving and changing knowledge and beliefs of teaching (Beauchamp & Thomas,

2009; Cooper & Olsen, 1996).

Gestalts, which could be defined as “feelings, images, role models, values, and so
forth, may all play a role in shaping teaching behavior in the here-and-now of
classroom experiences, and often unconsciously or only partly consciously”
(Korthagen, 2001, p.6), has an important role in teacher identity. Gestalts could be
considered as being mostly unconscious constructs in mind determines the beliefs
and actions of the teacher. Without taking them as a starting point, teacher educators
would less likely have an impact on pre-service teachers’ development (Korthagen,
2001). Realistic teacher education practices should create opportunities to trigger
images, emotions, needs and concerns which would lead to conflict and tensions.
This tension would evoke these gestalts and may lead up to productive discussion
about learning to teach by taking the pre-service teacher into center (Korthagen,
2001; Meijer & de Graaf, Meirink, 2011). Emotions are also associated to formation
and transformation of the teacher identity (Zembylas, 2002). Emotions trigger
teacher identity and with the help of emotions, it evolves. There is a cyclic

relationship between emotions and teacher identity (Akkerman & Meijer, 2011).

Reasons for becoming a teacher is also linked to formation of teacher identity and
could be considered as a starting point to investigate the teacher self (Olsen, 2008).
Therefore, getting to know the reasons of choosing teaching as a career is important
for understanding the complex relationship between personal history, prior beliefs

and current practices of teachers with a focus on evolving teacher identity. Three
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main motives for becoming a teacher are defined in the literature as altruistic,
intrinsic, and extrinsic (Kyriacou, Hultgren, & Stephens, 1999). Altruistic reasons
are dealing with a perception of teaching as a socially worthwhile and important job
with an intention to be beneficial to others’ lives. On the other hand, intrinsic reasons
are related to the joy of teaching, interest in subject matter knowledge and expertise.
Extrinsic reasons are associated with the perceived benefits of the profession like job

security, holidays, working hours, etc.

Case-based pedagogy and reflective practice constituted the two important elements
of the theoretical framework of the study with an aim to support preservice
secondary mathematics teachers’ learning to teach processes. In the following
sections, case-based pedagogy, reflective practice and use of case-based pedagogy to

promote reflection are shared.

Case-based pedagogy in teacher education
To define case-based pedagogy and its applications in teacher education and
mathematics teacher education, one has to define what a case is. A case can be
defined as a descriptive research document based on a real-life situation with
attempting to picture a balanced, multidimensional representation of the context,
participants, and reality of the situation. Pioneers of using cases as a teaching
material were law schools, followed by business and medicine (Merseth, 1991;
Shulman, 1992). Cases are represented as teaching materials to provide a balanced,
multidimensional representation of reality with three essential elements; they are
real; they rely on careful research and study; they provide data for consideration and

discussion by users (Merseth, 1994).
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Shulman (1996) saw the heart of teaching was to respond to the unpredictable; case-
based teacher education offered opportunities to reflect on variety of ways that
unpredictability occurs with a safe environment to explore alternatives and judge
their consequences. By interweaving context and theory, case-based pedagogy
provides a platform to explore the perceptions, principles, theories, and frequently
occurring practices as they actually occur in the real world (Darling-Hammond,
2012). Regarding the problem of deceptively simple perception of teaching, case-
based pedagogy offers a window on multiple realities of classrooms as Shulman
asserted:

| envision case methods as a strategy for overcoming many of the

most serious deficiencies in the education of teachers. Because they

are contextual, local, and situated -as are all narratives- cases

integrate what otherwise remains separated... Complex cases will

communicate to both future teachers and laypersons that teaching is

a complex domain demanding subtle judgments and agonizing
decisions (Shulman, 1986, p.28).

Cases involve dilemmas of teaching, reflect the unpredictable nature of the
profession, provokes cognition and emotions and provide opportunity to change tacit
to explicit (Brown, Colling & Duguid, 1989; Harrington, Quinn-Leering & Hodson,

1996; Merseth, 2003).

Types and structures of cases

Cases would be categorized into three concerning their purposes; cases as exemplars,
cases as opportunities to practice analysis and contemplate action, and cases as
simulants to personal reflection (Merseth, 1994; Sykes & Bird, 1992; Shulman,
1986). The first type refers to the cases that present best practice and exemplifies
theory, whereas the second type stems from the idea of teaching as a complex,
context-specific activity and present problematic situations (Merseth, 1996). In the
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third type cases are used in order to provoke reflective practice, either on own

experiences or others.

According to the lens of the practitioner who employs case-based pedagogy in
teacher training, the type of cases would differ and would be presented in different
formats accordingly. Cases can be in the form of written text, i.e. narratives,
describing teaching practice, situated in a way that is significant for thinking them as
texts for teacher learning (Brown, Colling, & Duguid, 1989). The cases would be
shared with the audience in text, video, multimedia and animations. Although
narrative cases are widely used, video cases start to dominate the practices.
Multimedia offers a richer context to the participants. Animations are relatively new
and bring a new dimension to case method (Chazan & Herbst, 2012; Moore-Russo &
Wilsey, 2014). The advantages and disadvantages of each structure must be
evaluated according to the purpose of use. For instance, video cases seemed to
convey more about a classroom by reflecting the whole reality. On the other hand,
narratives would be a better choice if the case is problematic and the teacher or
students should not be shared to avoid labeling them with problematic practices

(Clarke & Hollingsworth, 2000).

This use of cases works well with the conception of teaching as a complex, messy,
and context-specific activity. The cases present problematic situations that require
analysis, problem-solving, decision making, and action definition. With such cases,
students can, within the confines and safety of a teacher education classroom,

“practice such professional skills as interpreting situations, framing problems,
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generating various solutions to the problems posed and choosing among them”

(Sykes & Bird, 1992, p. 482)

Literature prevailed that influence of case on how teachers think could be identified
as the ability of cases to help develop problem-solving and decision-making skills,
the ability of case to increase awareness of multiple perspectives’ and other
educational settings, the ability of cases to enhance beliefs about personal authority

and efficacy, and the ability of cases to develop habits of reflection (Merseth, 1994).

Harrington (1995) aiming to provide insight about pre-service elementary teachers’
development in their reasoned decisions, 26 pre-service elementary teachers were
provided cases and asked to identify and discuss the following: the issues in the case;
how they would prioritize the issues; based on that, what it was a case of; how
different perspectives might inform the interpretation of the case; what the educator's
solution should be; what the possible consequences to that solution might be; and
how they would critique their solution and analysis. They were specifically asked to
include substantiation and evidence when they considered other perspectives, made
recommendations, addressed consequences, and critiqued their analysis. The
development of pre-service teachers was examined in five different domains;
problem identification, awareness of alternative perspectives, warranting of
solutions, consideration of consequences, and reflectiveness. The results yielded that
dilemma-based case analysis would foster pre-services thinking in these domains and

it gave insight about their reasoned decisions.
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A qualitative study exploring pre-service teachers’ perceptions regarding case-based
learning conducted in computer education and instructional technology department
in Turkey with 38 pre-service teachers provide insight about applying case-based
pedagogy in teacher education. The results of the study yielded that in general the
cases provided a valued opportunity to engage developing teachers in solving real-
life problems that would occur in actual teaching. The other evidences emerged from
the study suggest that cases can help preservice teachers be prepared for their early
teaching experiences in real classrooms by improving their understandings of how to
respond to actual problems they will encounter in their fields and how to apply what
they learned in classes to solve practical teaching issues (Celik, Cevik, & Haslaman,

2012).

Levin (1995) contributed to the literature of case-based methods in terms of the
effectiveness of discussion on cases compared to writing and reading cases.
Discussing cases were found to change reflective levels and thinking of beginning

teachers positively compared to individual reading and writing on cases.

Reflective practice
Based on the constructivist paradigm of learning, reflection is thought to be a
transforming practice in learning and the importance of reflective practice of teachers
was emphasized by many educators (Dewey, 1933; Schon, 1983; Zeichner & Liston,
1996). Several studies held on the concept of reflection, ways to improve reflective
skills, the impact of using critical reflective skills of teachers on their development.
In order to examine the studies done on reflective practice, definition of it must be

considered at first.
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Definition

Many definitions are trying to explain reflection and reflective practice in detail.
John Dewey and Donald. O. Schon are the two practitioners who contributed to the
formation and development of the idea of reflection. According to Dewey (1933)
who is pivotal to the development of idea of reflection, defined it as “the active,
persistent and careful consideration of any belief or supposed form of knowledge in
the light of the grounds that support it and the further conclusion to which it tends”
(p.9). This persistent and careful consideration iterates and could be cyclic as the
consequences would lead to another perplexing situation. According to Dewey, a
perplexing moment- characterized as a difficulty, a troublesome event, or experience
that cannot be immediately resolved- of teaching initiates the process of reflection.
As was mentioned earlier in reforming the belief systems, the need for the
problematic was again apparent as it has the potential to trigger conflicting beliefs
and create a disequilibrium. Dewey (1933) made a distinction between reflective and
routine action. Routine action occurs undertaken for granted beliefs, carried out
spontaneously, difficult to be aware of the problematic parts and blind to alternative
interpretations. Experiences dominated by this unconscious process may not lead to
expertise in teaching. In order to learn from practice, this unconscious process
should transform into a conscious one and reflective practice has the potential to
change tacit knowledge in action to explicit as a metacognitive approach. Reflective
action is required as it could be defined a holistic process that embraces teachers’
emotions, intuition and personality and has potential to transform as everything taken
for granted is under reframing. In order to engage reflective action, Dewey (1933),
emphasized three attitudes one has to possess; open-mindedness, responsibility and

wholeheartedness. To put differently, the reflective practice requires being
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committed to learning and being open to different perspectives, having a critical
stance for evaluating the belief systems’ strengths and weaknesses with a

consideration of the consequences of an action.

As Schon (1983) defined reflection as idea formation for eventual testing through a
recurring cycle of framing and re-framing process. According to Schon (1983), an
effective practitioner is the one who recognizes and explores confusing or
distinguishing events that occur during practice. However, an ineffective practitioner
is the one who is more repetitive and routine in practice without thinking about what
he or she is doing. Schon (1983) gave a new impulse to the definition of reflective
practice by categorizing the reflection according to a time frame perspective.
According to this categorization, there is reflection on action which could be
regarded as looking back and commenting on what has been done and reflection in
action which would be considered as attempting to solve the problems on the spot
like a jazz improviser. What is missing in this time frame reflective model was the
future since reflection on action refers to past and reflection in action refers to
present. Van Manen’s (1991) anticipatory reflection or Wilson’s (2008) reflection for
action refers to a reflection which includes thinking about the possibilities and

strategies for future action.

There is a criticism of Schon’s emphasis on reflection as an individual practice. As
the difficulty of being critical to oneself is considered, reflection in collaborative and
cooperative environments is regarded to have more potential for greater learning
(Dewey; 1933; Osterman & Kottkamp, 1993), consistent with social learning and

communities of practice theories (Lave & Wenger, 1991). One of the factors that
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determine the quality of reflective practice was mode of communication (oral or
written) as it was revealed in Lee’s (2005) study with secondary mathematics pre-
service teachers. In the same study, pre-service teachers differed in terms of the
quality of reflections, writing was a more fruitful medium for some and oral
reflection was more provoking for the others, therefore providing opportunities for

both were suggested (Lee, 2005).

In the light of these definitions, the properties of a reflective teacher could be listed.
Zeichner and Liston (1996) defined the attributes a reflective teacher as the one who
examines, frames and attempts to solve the dilemmas of
classroom practice; is aware of and question the assumptions
and values he or she brings to teaching, is attentive to the
institutional and cultural contexts in which he or she teaches;
takes part in curriculum development and is involved in
school change efforts; takes responsibility for his or her own
professional development (p.6).
Characterization of reflective practice
As not every thinking on action should not be considered as reflective thought, not
every reflection serves the same goal. Reflective thinking could be categorized
and/or levelized according to ones’ definition of reflective practice.
Table 1 provides a picture for types of reflection (a concern based one) regarding the

work of Schon’s reflection in action, reflection on action and technical rationality, as

well as other scholars’ who extended the ideas of Schon on reflection.
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Table 1

Types of reflections related to concerns

Reflection Type

Nature of Reflection

Possible content

“Reflection-in-action.”
(Schon, 1983) addressing
impact concerns after some
experience in the
profession

5. Contextualization of
multiple viewpoints
drawing on any of the
possibilities 1-4 below
applied to situations as
they are taking place

Dealing with on the spot
professional problems as they arise
(thinking can be recalled and then
shared with others later)

Reflection on action
(Schon, 1983; Smith
&Lovat, 1990)

Addressing tasks and
impact concerns in the
later stages of a pre-service
program

4. Critical (social
reconstructionist), seeing
as problematic, according
to ethical criteria, the
goals, and practices of
one’s profession.

3. Dialogic (deliberative,
cognitive, narrative)
Weighing competing
claims and viewpoints,
and then exploring
alternative solutions

2. Descriptive (social
efficiency,
developmental,
personalistic) seeking
what is seen as “best
possible” practice

Thinking about the effects upon
others of one’s actions, taking
account of social, political and/ or
cultural forces (can be shared)

Hearing one’s own voice (alone or
with another) exploring alternative
ways to solve problems in a
professional situation

Analyzing one’s performance in
the professional role (probably
alone), giving reasons for actions
taken.

Technical rationality
(Schon, 1983; Shulman,
1988; van Manen, 1977)
addressing self and task
concerns early in a
program which prepares
individuals for entry into a
profession

1. Technical (decision
making about immediate
behavior or skills)

Drawn from a given
research/theory base, but
always interpreted in light
of personal worries and
previous experience

Beginning to examine (usually
with peers) one’s use of essential
skills or generic competencies as
often applied in controlled, small
scale settings

Note. From Reflection in teacher education: Towards definition and implementation (p. 45), by
Hatton, N. & Smith, D. (1995), Teaching and Teacher Education, 11(1), 33-49.

Hatton and Smith provided a reflective rubric to analyze reflective writing. The
levels were similar to the ones in the Table 1; descriptive writing involving restating
an event without any reasoning or justification is not counted as reflective action.
Descriptive reflection is the lowest level of reflection, which is not only a description
but there is an attempt to justify thinking. Dialogical reflection requires more

elaboration and more critical judgment considering and integrating multiple aspects
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with an awareness of the consequences. The highest level is regarded as critical
reflection which takes historical, cultural, political, and moral values and beliefs into

account (Zeichner & Liston, 1996).

Jay and Johnson (2002) provided another typology which which had similar levels to
what Hatton and Smith (1995) proposed. The descriptive level is again the lowest

level of reflection and critical level is the highest level. However, descriptive level in
this one is more superficial than Hatton and Smith’s (1995). Recognizing alternative

points of view was put under comparative category instead of descriptive.

Another categorization was made by Manouchehri (2002) and reflective thinking
were considered in five levels, again which description is the lowest. Other levels
were categorized as explaining, theorizing, confronting, and restructuring.
Explaining moves beyond describing the event and refers linking interrelated events
with an exploration of cause-effect. Theorizing requires explanation of the ideas with
a reference to learning and teaching principles or past experience. Confronting
requires suggesting alternative theories to explain events and actions. Restructuring,

the highest level, re-organization of the action or curricular choices.

To have a holistic perception of teaching, one needs to notice and consider multiple
aspects of teaching. Considering multiple aspects separately will not be sufficient to
have a complex view of teaching. Regarding the complexities of teaching, one has to
regard the connections between different aspects. Integrated knowledge is one of the
indicators of productive reflection (Davis, 2006). Productive reflection goes beyond

mere description. It requires noticing the aspects of teaching in the light of personal
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experiences, practical knowledge, educational theory, and professional development
(Fund, 2010). Being open to different perspectives is important in terms of one of the
characteristics of being a reflective practitioner. Dewey stated that one of the three
important features of a reflective practitioner is to be open-minded, where the other

two are responsibility and wholeheartedness (Dewey, 1933).

Based on the works of Davis (2006) and Fund (2010), Moore-Russo and Wilsey
(2014) claimed that productive reflections should involve: considering the act of
teaching, teaching and learning environment, students’ thinking and learning, the
nature of the subject, expectations of teachers, or some aspect related to the work of
teaching; being comparative by acknowledging and building from past experiences,
others’ perspectives, educational theories, or educational research and; recognizing
the complex nature of teaching by emphasizing and integrating multiple aspects of

teaching.

There are different categories that reflective practice or critical reflection can be
examined. Research paid attention to different categories of critical reflection.
Reflective practice can be analyzed under two broad categories incident reflection
and process reflection (Ricks, 2010). In Rick’s study, by showing four prospective
mathematics teachers’ group deliberation in a Japanese lesson study activity, it was
aimed to offer a new framework for reflection which is process reflection that is
aligned to Dewey’s and Schon’s works on reflection. This qualitative study provided
some episodes from group deliberations in order to explain how reflection cycle
works for these four prospective students. This cycle consists of experiential event,

idea suspension and problem creation, idea formation and idea testing. The results of
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this study showed that prospective teachers’ reflective abilities improved by going

through the cycle during lesson study.

Reflective practice can also be examined three category reflection; technical
rationality which is more descriptive, practical action which focused on problematic
situations, and critical reflection which indicated a high degree of open-mindedness
(Collier, 1999). The purpose of Collier’s study was to reveal novice teachers’
reflective practices. In Collier’s study four pre-service elementary teachers’
reflective characteristics were examined through 8-week clinical field experience.
This qualitative case study made use of four different opportunities to reveal
reflection characteristics; reflective journals, reflective interviews, peer observation
conferences, and group seminars. According the conclusion that the researcher
reached, most of pre-service teachers fell into first and second categories. Another
important message that could be driven from the article was the pre-service teachers’

difficulty in shifting between a learner and a teacher.

A seven-stage reflective judgment model w