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ABSTRACT

Researchers have approached to teacher change in different ways: as a learner, as a teacher, and
as a colleague. This study aims to analyze teachers’ pedagogical changes within the professionally
collaborated training program supported with on-the-job visits in their teaching environments.
Five elementary mathematics teachers were involved in the study which was organized as a
longitudinal professional program aiming at teachers’ classroom practices. By analyzing teaching
practices and interviews through Reformed Teaching Observation Protocol (RTOP), the results
show that teachers had various characteristics in terms of enacting their pedagogical goals. The
study concludes that sample classroom implementations and pedagogical discussions have
impact on teachers' beliefs about putting pedagogical goals into practice.
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INTRODUCTION

The changing and developing world requires individuals to develop new learning strategies and skills
according to the needs of the world. In order for young students to catch the ever-changing world’s needs, they
should possess a philosophy of life-long learning perspective. Teachers play the critical role in that learning
process, which should be aligned with teacher training and support. That is, teachers are the ones who can
apply such changes to help students adapt to new conditions in the changing world.

One of the ways for helping teachers change their pedagogical practices is to guide them to be aware of
their own teaching process (Pennington, 1995). Research on teacher change shows that teachers pass through
a series of change/adaptation process during implementing new pedagogical approaches in their classrooms.
These changes include perceptions about students, aligning teaching according to students’ learning, sharing
the authority in the classroom and understanding of students’ abilities to construct mathematical knowledge
(Clarke & Hollingsworth, 2002; Hand, Norton-Meier, Gunel, & Akkus, 2016; Nelson, 1997).

Weissglass (1994) and Reid and Zack (2010) emphasize that teacher change is hard, slow and painful
because teachers resist to change their habits of teaching practices. Therefore, it is important to see that
teacher change is a cultural event and teachers’ emotions, beliefs and values should be accounted to support
them in their journeys (learning content, pedagogy, educational policies etc.; reflecting on own practices;
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emotional regulations; process of changing classroom practices in relation to students, school administration,
parents and colleagues).

Clark and Peterson (1984), who proposed a model about teacher thoughts and actions, emphasize that
teachers have visible and invisible processes which are mutually interrelated. According to this model, teacher
thought process consists of teacher planning (before and after actions), interactional thoughts and decisions
and teacher theories and beliefs, which are not observable directly. On the other hand, teacher actions and
observable effects consist of teacher and students’ behaviors in class, student achievement and the like. Sherin,
Sherin and Madanes (2000) emphasize that the focus of teacher research should be on how and why teachers
do what they do as well as on what they do in class. Llinares and Krainer (2006) warn that finding answers to
these questions is a challenge because teachers’ learning is complex and is somewhat influenced by personal,
social, cultural and political contexts. The complex structure of teaching starts developing long before (e.g.,
educational activities before schooling) teachers begin teaching professionally and continues during learning
teaching at universities and thereafter the life-long process of learning teaching embarks on in the first years
of actual teaching practice which may reach at some level of efficiency and maturation. Verschaffel, Greer and
Torbeys (2006) mention that teachers’ pedagogical content knowledge develops through teaching practice and
therefore teacher learning is always in progress.

There are many factors affecting teacher change (Llinares & Krainer, 2006), some of which are curriculum,
teachers’ own mathematical, pedagogical and pedagogical content knowledge, and students’ alternative
thoughts. In addition, expectations of parents and school administration may hinder teacher change.
Moreover, Hand et al. (2016) found that teachers’ belief that “they have control over students’ learning” was
an obstacle in teacher change. From this perspective, factors affecting change can be separated into two:
external factors (curriculum, resources, expectations etc.) (Akkus & Hand, 2011; Alger, 2009) and internal
factors (belief, competencies etc.) (Clark & Peterson, 1984).

Furthermore, there are other factors that lead teachers to change, which are socio-cultural factors,
students’ thought provoking behaviors, awareness of students’ mathematical thinking, perspectives about
learning and teaching, beliefs, and practices. This pedagogical change progresses in a circular pattern if the
teacher reflects on own pedagogy and needs innovation in his/her classroom. However, teachers sometimes
need professional development (PD) programs that push them to realize the routine in their pedagogical
practices. Nelson (1997) expresses that these changes include perceptions about students (e.g., students’
abilities to build mathematical knowledge), learning, teaching (i.e., teaching should be aligned with learning),
and sharing the authority with students.

PROFESSIONAL DEVELOPMENT

Research on teacher professional development shows that teacher learning process has a complex structure
in which many factors mutually interact with each other (Jones, Lubinski, Swafford & Thornton, 1994;
Llinares & Krainer, 2006; Weissglass, 1994). Therefore, teacher PD programs should be planned in the
accordance with teachers, their colleagues, context in which they interact and content of the course (Cohen,
Raudenbush, & Ball, 2003; Cooney, 1994; Llinares & Krainer, 2006). In this manner, teachers should also take
active roles in their professional development processes. In fact, teachers put on both student and teacher hats
in PD programs to reflect on their own learning process, students’ learning and their classroom practices
(Wilkie, 2019). Moreover, Wilkie, by attributing to Johnson (1996), states that learning of teachers as
professional development should be the on-going process of the school environment.

Additionally, Superfine (2019) declares that there have been new approaches that support teachers in their
working sites through collaborative models, such as Bryk et al.’s (2015) Network Improvement Communities,
Coburn and Penuel’s (2016) Research-Practice Partnership and Penuel et al’s (2011) Design-based
Implementation Research. The common feature of these models is that they place teacher learning at the
center of professional development such that teachers and researchers collaborate around the problems
relevant to teachers’ own context and circumstances. That is, researchers work with teachers rather than
conducting research on teachers.

Researchers who study professional development have approached teacher change in three distinct but
somewhat interconnected ways: teacher as a learner, teacher as a teacher, and teacher as a colleague (Llinares
& Krainer, 2006). These approaches have different research perspectives and settings during PD programs.
Teachers learn through a series of activities during PD programs and they interact with their colleagues and
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learn through each other’s classroom practices. It is crucial that these PD programs provide non-threatening
environment for teachers to shed light on teacher change.

Teachers’ professional development and learning has a potential of transforming all educational areas and
is a complex issue (Castle & Aichele, 1994). Simon (1997) states that teacher education and teacher
professional development need a new point of view that lead teachers to develop new understanding of
teaching and learning rather than new teaching methods or materials. Ball and Forzani (2009) emphasize
that teacher practices should be the focus of such a new perspective in spite of its difficulties. Therefore,
teachers critically need to reflect on their own pedagogical practices for gaining an awareness of competencies
of teaching profession and having a meaningful understanding of their practices.

Teacher classroom practices are shaped within the school context, which directly or indirectly supports or
limits teaching (Jones, 1997). Consequently, the context where teaching and learning take place is
restructured based on the conditions in which teacher interacts (Castle & Aichele, 1994). On the other hand,
although teachers are welcomed to provide opinions during curriculum development, they are still forced to
implement the curriculum imposed from outside (Llinares & Krainer, 2006). In addition, we can say that
students’ profiles and parents’ expectations also shape teacher classroom practices. Thus, teacher learning
and pedagogical improvement continue to evolve with these conditions.

As Even and Tirosh (2002) and Simon (1997) state, teacher’s knowledge and perception of mathematics
and student learning interact within classroom environment and this interaction is affected by many factors:
teachers’ knowledge of mathematics, their self-efficacy about knowing and doing mathematics, their
knowledge of teaching, personal beliefs about learning and teaching, perception about the nature of
knowledge, education system, and persons participating education (principal, parents, colleagues, etc.) From
this perspective, the factors shaping teachers’ classroom environment show similarities with the factors
affecting their professional development and learning. Therefore, teachers’ understanding that learning
mathematics is part of classroom culture and related with socio-mathematical norms is crucial for designing
a learning environment where students take responsibilities of their own learning and have the opportunity
to create mathematical norms (Even & Tirosh, 2002; Yackel & Cobb, 1996; Yackel, Rasmussen, & King, 2000).
On the other hand, this awareness and understanding do not happen automatically. This kind of manner
should be a working part of teacher education (pre- and in-service). In other words, teachers learn about
teaching by doing teaching and involving in a professional learning community.

When giving support for teacher change, it is also crucial to implement new pedagogical approaches in a
real learning environment where teachers have the opportunity to see how their students react to new
teaching approaches (Clarke, 1994). Some research on in-service PD programs and teacher education focus on
increasing teachers’ awareness of their teaching practices to improve their teaching. However, for this
awareness emerges, there are some elements that must come together and mature that, in return, force
teachers to act or move. Even though there is no priority in these elements, it is crucial that teachers can
critique their own pedagogy and feel a need to change (Castle & Aichele, 1994). For example, teachers’
willingness to try something new may trigger the process (Goos & Geiger, 2010). Teachers may feel
uncomfortable with their classroom culture and get into new quest (Reid & Zach, 2010). Thus, teacher change
continues in a cyclic way until the new knowledge (experience, method, technique, point of view, etc.) becomes
the daily routine of the teacher (Pennington, 1995).

NCTM (2000) emphasizes that teachers should have a coherent understanding of mathematical concepts
and the ability to integrate flexible teaching strategies. Researchers such as Mewborn (2003), Sowder, Philipp,
Armstrong and Schapelle (1998), Swafford, Jones and Thornton (1997) and Schifter (1998) show that teachers’
knowledge of mathematical concepts is the key to manage to help students construct deep mathematical
understanding of the concepts they discuss. Moreover, Schifter (1998) states that teachers should learn
mathematics in the way that they are expected to teach. Therefore, PD programs should take teachers’
mathematical thinking at the center of learning process. Teachers’ expectation from PD programs is to face
the implementations and materials that push their classroom practices forward (Glinel & Tanriverdi, 2014).
Within this regard, the important part of providing professional development is to open areas where teachers
reflect on their own classroom practices (Pennington, 1995) and have the opportunity to improve their teaching
rather than to supply hard materials and new tricks (Simon, 1997). Similarly, as Chazan and Ball (1995)
emphasize, during PD programs, teachers do not replace their old (current) teaching methods and techniques
with the new ones; rather, they develop an awareness about how and when to use the old ones.
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Supovitz and Turner (2000) state that in-service training/education has an important role for
implementing educational reforms and new approaches as well as improving quality of education. Moreover,
Lesh (2002) emphasizes that teacher education has to be interactional. There are some examples in
mathematics education where teachers and researchers collaborate during PD programs (e.g. researchers get
into teaching position and teachers take researcher role in their classrooms) (Ball & Forzani, 2010; Diezmann
& Watters, 2015; Knight et al., 2015; Sykes, Bird, & Kennedy, 2010; Wallace, Cederberg, & Allen, 1994,
Walshaw & Anthony, 2008; Wasserman, 2015).

THE CONTEXT OF TURKEY

There have been several reforms in the education system in Turkey for the last few decades. For example,
compulsory schooling was increased from five years to eight years in 1997 that impacted, for example, the rate
of girls’ schooling. With the changes in 1997 and 2005, teachers were forced to shift their philosophy of teaching
towards more student-centered ways. However, as Babadogan and Olkun (2006) stated, teachers did not get
necessary support in the transition of the reforms. On the other hand, without having seen the results of the
changes done in 1997 and 2005, the eight-year compulsory schooling system was replaced with the 4+4+4
model in 2012 (Ministry of National Education-MoNE, 2012a). This time, teachers were forced to adapt
technological innovations in their classrooms. Thus, the support by the Ministry of National Education
(MoNE) was no further than technological use (e.g., smartboard and tablet use).

In-service education in Turkey is generally organized by the MoNE for short term periods. Gunel and
Tanriverdi (2014), by analyzing the history of in-service training that had been offered by the MoNE since the
foundation of the Republic of Turkey in 1923, reported that in-service education had become more centralized
and that the content of the seminars had focused on the adaptation of new programs instead of helping
teachers to overcome the problems they faced. These programs mostly focused on certain skills in certain
subjects rather than following up each other (Bage1 & Simsek, 2000). When we examine the systems in the
countries that are at the top of international exams, we see that the teachers in these countries regularly
participate in-service education programs according to their pedagogical needs (Eraslan, 2009). However,
research conducted in Turkey showed that the majority of primary teachers participated technology related
programs. Also, these teachers stated that they wanted to learn about the new education programs, new
methods and techniques. The MoNE regularly surveys teachers’ needs for in-service education. Technology
and material related educational programs are mostly preferred by the teachers in Turkey (MoNE, 2012b).
On the other hand, Basturk (2012) found that the teachers were not satisfied with the programs offered by
the MoNE. The teachers declared that they were not able to apply what they had learned during the programs
in their classrooms. Moreover, Gokmenoglu, Clark and Kiraz (2016) found that the in-service education
programs offered by the MoNE do not satisfy mathematics teachers’ needs in terms of content and duration.

Most of the studies about the effectiveness of in-service education programs in Turkey have collected their
data through surveys (Bastiirk, 2012; Boydak-Ozan & Dikici, 2001; Giiltekin, Cubukeu, & Dal, 2010; Kildan
& Temel, 2008; Oztirk-Akar, 2007; Yilmaz & Kocasarag, 2010). Moreover, some studies have aimed to analyze
the current situation via surveys and interviews (Akpinar, 2003; Demirkol, 2010; Kugtlikstiileymanoglu, 2006).
The common feature of the aforementioned studies is that they focused on the needs and expectations of
teachers through surveys and interviews. Education Reform Initiative (ERI/ERG) (2015), using the data
collected from 1700 teachers who stated the lack of in-service education offered by the MoNE in terms of the
content and the quality, recommended that in-service trainings should be school based.

Tanriverdi and Gunel (2012) found that teachers tend to resist to change due to their inadequate classroom
practices, lack of conceptual knowledge and classroom management problems and suggested longitudinal
studies blended with on-site support where teachers and researchers co-teach in real classroom environments.
In support of these findings, other studies (i.e., Dogan, Cakiroglu, Cavus, Bilican, & Arslan, 2011; Yigit &
Altun, 2011) suggested that teachers should be supported in their classroom practices after in-service
education programs. Considering the findings of the research around the world (e.g., Bryk et al., 2015; Coburn
& Penuel, 2016; Geiger, Muir, & Lamb, 2016; Penuel et al., 2011; Steinberg, Empson, & Carpenter, 2004),
therefore, it is perspicuous that in-service education programs in Turkey should be based on teacher-
researcher collaboration in school settings, with on-going supports especially when implementing new
educational approaches since they face to confusion of “old-new” dilemma (Toluk-Ucar & Demirsoy, 2010).
Thus, this study focuses on professional collaboration with teachers in their teaching environment. The
research questions are:
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1. What changes occur in teachers’ pedagogies in the in-service training program supported by on-the-job
visits (ongoing support)?

2. What are the profound factors for teacher change?

METHOD

As in the studies that have given teachers on-site support during in-service education programs (Akkus &
Hand, 2011; Fennema, 1997; Omar, 2004; Pennington, 1995), in this study as well, the processes experienced
and practiced by the teachers were observed to analyze the development and change in the teachers’
pedagogies. Thus, the pedagogical changes the teachers went through were observed via classroom practices
and pedagogical discussion sessions conducted throughout the study, which examined teachers’ pedagogical
change depending on on-site support during teaching. Therefore, to answer the research problems, we
conducted pedagogical discussions before and after the lessons, observations in the classrooms and interview
with the teachers before and after the study. In the research, we focused on teachers’ classroom practices and
how they changed their classroom practices depending on professional support rather than what they learned.
Since this change process is directly related to teachers’ learning processes, a case study model was chosen to
inquire the nature of teachers’ pedagogical change processes (Glesne, 1999). In order to answer the research
questions, this case study was organized as a longitudinal study. Further, each teacher had a unique change
process which made us to give individual classroom support. Therefore, in this study each teacher was accepted
as a case and since each teacher had a different change process within his or her own pedagogy, as Yin (1984)
mentioned, embedded single case study was suited for this research.

Table 1. Teachers’ information

Teacher Gender Degree Major Teaching exp.
Unzile Female B.Sec. Primary School Teaching 16 years
Sukriye Female B.Sec. Elem. Math Teaching 21 years
Hayriye Female M.Ed. Elem. Math Teaching 16 years
Emine Female M.Ed. Elem. Math Teaching 9 years
Serkan Male B.Sc. Elem. Math Teaching 7 years

The study was set up as a professional development program with the teachers who were willing to change
their habits of classroom practices. The participants of the study were from the northwest region of Turkey
teaching at public schools (Table 1). The teachers’ teaching experiences ranged from 7 years to 21 years.
Unzile had changed her teaching level from primary school to middle school (5 to 8 grades) within the last few
years before the study. The study started with a workshop where we had discussions about teachers’
perceptions of learning, teaching and their classroom practices. During the workshop, the teachers had the
chance to become students in a lesson on Non-Euclidean Geometry after which a pedagogical discussion was
held. At the end of the workshop, the teachers were asked to plan what kind of pedagogical changes they
wanted to make and what kind of classroom practices they wanted to do during the study.

It is often mentioned in teacher change studies that the duration of collaboration with teachers increases
the effectiveness of the study (Franke, Fennema, & Carpenter, 1997). This current study lasted for six months.
Consequently, the process of teachers’ professional development was organized as a series of on-site visits that
gave the teachers the opportunity to reflect on their classroom practices. The visits were conducted by two
researchers at the same time or at different times on a weekly-base schedule as much as possible. That is,
they were contacted for classroom observation each week; however, sometimes due to their schools’ schedules,
their personal plans, or weather conditions, either visits or observations were not able to be conducted. Also,
some of the visits were not ended up with classroom observation. To illustrate, Unzile was visited 11 times
and observed 7 times because, for example, she asked for sample implementation at one of the visits and there
was a school-base central exam at another visit. Therefore, the number of visits and observations was not the
same for all the teachers. Each visit roughly had the following structure: 1) talking about teacher’s pedagogical
goals; 2) classroom observation; 3) reflecting on the classroom practice; and 4) setting a new goal for the
following week (see Table 2). As can be seen in the table, the teachers identified different pedagogical goals
during the study depending on their needs. For instance, a teacher might want to discuss a mathematical
concept and another teacher might wish to co-teach with the researcher(s). Each lesson was video- and/or
audio-taped. At the end of every visit, we had pedagogical discussions with the teachers and took field reports.
In the pedagogical discussions, there was no aim to introduce new teaching methods or techniques. The role
of the researchers was to open discussion headings/topics that were identified in the classrooms and to help
teachers determine feasible pedagogical goals according to their classroom settings. Another role of the
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researchers was to support the teachers to overcome the problems they faced via co-teaching. Therefore, the
researchers had the participant-observer position during the study which provided “the opportunity for
acquiring the status of ‘trusted person” (Glesne, 1999, p. 43).

Table 2. A sample for pedagogical goals of the teachers for the first six visits

Order of visits Unzile Sukriye Hayriye Emine Serkan
1 not specified st-st interaction not specified st-st interaction not specified
2 st-st interaction  st-st interaction listen to the st-st interaction st-st interaction
students

listen to the emphasis on

3 st-st interaction  st-st interaction conceptual using student ideas
students .
understanding
. emphasis on make students
. . . . listen to the .
4 st-st interaction  st-st interaction conceptual think
students s
understanding deeply
listen to the . . listen to the . .
5 students st-st interaction students ask questions ask questions
. . . . listen to the . .
6 st-st interaction  st-st interaction ask questions mixed
students
11 15 16 25 15

Total number of visits

Data Analysis

At the end of the study, the data set consisted of video and audio recordings of classroom implementations,
audio records of discourses on pedagogical discussions and on-site observation notes. To make a holistic
analysis of the data and to identify unique features of each teacher’s change process, content and discourse
analyses were conducted in this study. The teachers’ pedagogical practices were successive based on
pedagogical debriefing sessions built upon each other. In order to match the pedagogical goals and their
enactments, Reformed Teaching Observation Protocol (RTOP) was used (Sawada, Piburn, Falconer, Turley,
Benford, & Bloom, 2000) that draws on the standards for teaching science and mathematics (NCTM, 1991,
2000; NRC, 1996). The short version of RTOP modified by Akkus and Hand (2011), Martin and Hand (2009)
and Gunel, Akkus, Ozer-Keskin, and Keskin-Samanci (2013) consisted of 17 items, rated from 0 (not observed)
to 4 (very descriptive), with four sub-categories being constructed: Student Voice, Teacher’s Role, Problem
Solving and Reasoning, and Questioning (see Appendix). These categories were aligned with the teachers’
pedagogical goals. The RTOP sub-categories were defined as follows: (a) Student Voice: students share and
discuss their ideas without being judged by the teacher; (b) Teacher’s Role: teacher takes more listener position
rather than explaining things; (c) Problem Solving and Reasoning: teacher encourages students to take the
responsibility of problem solving process and asks for justification for their asserted ideas; and (d) Questioning:
teacher asks thought provoking questions to get students’ alternative ways of thinking.

Having finished the analysis, the implementation levels at each sub-category were delineated using the
studies conducted by Akkus and Hand (2011) and Martin and Hand (2009), which are exploring (0 - 1 scores),
developing (1 - 2 scores), changing (2 - 3 scores) and practicing (3 - 4 scores) that put longitudinal progress of
the teachers. Briefly explained, a teacher at the exploring level shows some hesitations in implementation and
easily returns to the old practices. Developing level of implementation means that teachers are open to try new
pedagogical approaches, yet they tend to go back to their old teaching. Moreover, changing level of
implementation shows high willingness of putting new pedagogical approaches into practice yet there are still
few returns to the old teaching during specific issues. Lastly, a teacher at the practicing level has overcome
several obstacles and made the new ways of teaching his/her daily routine. RTOP scores were assigned by the
researchers first at the end of the observations and second after watching the videos. The match between the
first and the second scorings ranged from 75% to 90%. The match of the observers’ scorings, on the other hand,
ranged from 85% to 95%. Therefore, to reconcile the controversial matches, the videos were watched together
by the two authors and reached the consensus for all the RTOP scores. To ensure the validity and reliability
of the study, several precautions were taken. First of all, through a prolonged involvement, we created a
trusted relationship with the teachers. This provided us the opportunity to observe their natural classroom
practices. Moreover, triangulation technique was used for data collection (e.g., live observation, video or audio
recordings, interview with the teachers). In addition, both researchers took descriptive and reflective field
notes after each visit and compared them on weekly-base meetings.
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FINDINGS

The results of the RTOP scores and the preliminary analysis of the pedagogical debriefing sessions showed
that the progress of the teachers had various characteristics in terms of enacting their pedagogical goals set
during the study (see Figure 1 a-e). For example, while Serkan tried to practice on teacher role for the first
few weeks, Emine was cautious about how to start a change in her classroom, which made her to take small
steps at a time. Furthermore, the teachers reached the different levels of pedagogical implementations
measured by the RTOP scores. We can see in the figure that the teachers developed their teaching based on
their pedagogical goals identified each week. To illustrate, Serkan was very cautious in changing his pedagogy
at the beginning of the study. Therefore, as other teachers, he did not develop for the first three observations.
The first change in his pedagogy was related to student-student interaction. Without altering his role in the
classroom, he tried to increase student voice by asking thought provoking questions and pushing students to
justify their problem-solving strategies. At the fourth observation, there were increases in Serkan’s all sub-
categories of RTOP. Since this changing attitude continued until the end of the study, Serkan was at the
changing level. Similarly, Emine tried to develop student-student interaction in her classroom during the first
two observations. At the same time, she was eager to increase her conceptual understanding of mathematical
concepts in order to lead classroom discussions better. This was depicted in Figure 1d as the fourth
observation, which shows a holistic increase in Emine’s implementation. However, the following week, she
focused on her role in the classroom that caused her to loosen other pedagogical aims (student voice, problem
solving, and questioning). Because Emine was very decisive about her pedagogical progress as the increasing
trend of her RTOP scores demonstrates, she was labeled at the changing level.
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Figure 1. a-e Teachers’ RTOP scores for sub-categories
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The results of the study led to three assertions. One is related to the pedagogical discussions made before
and after implementations. These discussions helped the teachers critique their own current pedagogical
classroom practices and their efforts in the new goals. The second one is related to co-teaching and the sample
implementations by the researchers. This approach showed the teachers that their pedagogical goals were
feasible in their classroom culture as well. Third, the teacher tended to believe that radical changes were
possible in their classrooms as they saw drastic shifts in their students’ behaviors (cognitive and physical).

Assertion 1: Pedagogical Discussions Seemed to be a Lighthouse for the Teachers to be
Aware of their Own Actions in the Classroom

Even though the teachers resisted to open themselves at a first glance, they began to benefit from
pedagogical discussions due to the non-threatening environment. As researchers we paid special attention to
not digging out the negative sides of the teachers’ implementations. Instead, we created an atmosphere where
(in which) they developed an awareness of their classroom practices. For example, Emine complained about
her students’ behavioral issues and their dependence on her in terms of problem solving. Having analyzed her
classroom practice together, she questioned herself that “Perhaps, I am the one who encourage them to behave
like this. I can’t reach all the students except the ones at the front desks.”

The teachers benefitted from the pedagogical discussions in terms of developing their conceptual
knowledge of mathematics. Even Serkan, although he thought that he had good mathematical knowledge,
needed to discuss conceptual side of mathematical knowledge. This helped the teachers open themselves for
change and thinking the quality of students’ learning.

Assertion 2: The Teachers Needed Sample Implementations to See that it is Doable in
their Classroom Culture as well

Since the teachers had negative attitudes towards in-service training programs in general, they were not
apt to implement what was offered by the researchers. That is, they were very skeptical to phrase mongering
about teaching and learning mathematics. “Most in-service education programs are the same; boring,
theoretical book sentences, presented by ‘knowledgeable’ university professors” (Unzile; First school visit to
invite for participation). Serkan was very cautious when implementing an advice from the researchers even if
he thought that it would be beneficial for his class. In these times, he asked for sample lessons or co-teaching
from the researchers. Being in the class with the teachers was very important because they felt that they
needed someone ready in the classroom if they would face some problems. “I was feeling that I lack of something
pedagogically. I felt that I must do something to be beneficial for the students. ...We’'ll be together in the class,
right?’ (Sukriye; First meeting for the first implementation). The teachers tended to try their pedagogical
goals especially right after the sample implementations. For example, Emine expressed that “after watching
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Recai conducting mathematical discussion with my students, I've tried to implement my pedagogical goals with
passion” (Post-interview).

Assertion 3: Seeing Students’ Changing Behaviors in the Classroom was a Driving Force
to Shift Pedagogy

The main characteristic of the students in the teachers’ classrooms was that the students neither trusted
each other nor wanted to work together. Moreover, the teachers believed that “wrong learning becomes
permanent.” For example, Sukriye stated that “If I got the correct answer, I continued with explanation. This
blocked the process [of argumentation]. However, you [the researcher] insisted on students’ justifications about
their correct and wrong answers.” The teachers tried to change their pedagogical practices step by step after
seeing the effect of the previous one. For instance, Serkan summarized his change process as:

T've noticed that my students can look at the issues critically. I realized that they can
express themselves comfortably when they first write. In the past, they used to forget the
beginning of the lesson. But now, they can easily recover the lesson. I think we had them
to think more and critique each other. Since they listened to each other carefully, there was
a healthy communication among them.

Moreover, the teachers stated that their students created a new classroom culture. To illustrate, Sukriye
expressed that “These kids started to listen to each other and to work together on something. And I realized
that they have various ideas, I liked it.” For the teachers sometimes, seeing was believing. That is, Emine for
example, declared that “

After watching Recai conducting mathematical discussions with my students, I have tried
to implement my pedagogical goals with passion and through believing that I can do this.
Because, Recai valued the students’ideas and I saw the light in the students’eyes.... I have
also noticed that the students can’t learn not because of their incompetencies but due to my
beliefs in them. They can think mathematically, they really do.

Moreover, students’ mathematical thinking and achievement had an impact on the teachers’ change. While
Hayriye pointed out “drastic changes in expressing their ideas in the discussions,” Sukriye noticed that the
students’ misbehaviors extinguished and they focused on conceptual discussions (A student: Now, we have to
pursue Berat. Berat, say your justification so let us think about it).

DISCUSSION

Developing teachers’ pedagogical competencies is a hard process and takes a long time (Castle & Aichele,
1994; Harris et al., 2012; Knight et al., 2015; Tanriverdi, Kurt, & Soysal, 2014). Every teacher sets up own
classroom settings according to own understanding of learning and teaching. However, during the process of
change (and implementation of new approaches), there are some challenges out of teachers’ control. Contrary
to the common view in society that the only responsibility of teachers in schools is “teaching the subjects”,
teachers try hard to raise individuals who both are competent academically and have good manners in
relationships with ethical issues. With the total about 800 hours of data collection process in the schools, we
experienced and witnessed that the teachers in this study cared their students and wrestled with many issues.

We noticed that there was a unique driving force for every teacher to take a step for change. The teachers
moved to change on their own paces whenever they felt ready. For example, Emine mentioned that she wanted
to reach every student in her classrooms and to become assertive in her teaching (I want to restructure my
lessons based on not only the procedural but also the conceptual dimensions of mathematics). During the project
she declared that she felt lucky because “it seems that I am taking special tutoring sessions from a university
professor” (Debriefing session). Emine was really aware of her classroom practices by which she had been
disturbed, which was the cornerstone of her enterprise for pedagogical change. The change process of Emine,
as Pennington (1995) and Castle and Achiele (1994) argued, was related to the awareness of her pedagogical
needs. Moreover, Emine was dissatisfied with her mathematical knowledge and lack of teaching methods that
encouraged her to participate the project and to change. Similarly, Reid and Zack (2010) mentioned that
teachers’ dissatisfaction of own knowledge (e.g., content knowledge) pushed them to change.

Serkan was very assertive about his mathematical knowledge which held him to break down the walls
between the researchers and him. He allegedly challenged the researchers to find his mathematical mistakes
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in the classroom. Yet, as researchers we always tried to give a message that “we are here to learn together not
to judge the teacher.” Serkan was willing to open himself after one of the researchers implemented a lesson in
the classroom. Serkan’s discourses started to change from “discussion with these kids is a cause of cancer” and
“challenge and time consuming” to “these implementations are feasible in my classroom too, what about adding
this...” and “I couldn’t guess this boy has such a conceptual understanding”. Therefore, his resistance to try
something new broke down after the sample lesson conducted at the sixth week. Serkan tried to change his
classroom practice, yet he oscillated about his role in the classroom.

Even though Sukriye willingly wanted to change her classroom practices, it was hard for her to discuss
about her teaching at first. While making pedagogical evaluation, she always felt to defense herself by blaming
either students and parents or the education system. At a meeting, the researchers shared their observation
about why the students were not listening to each other which was Sukriye’s complaint about her students.
When the researchers reported that “you are the authority in the class and the students expect you to approve
their ideas as true or false. Thus, there is no need for them to listen to their friends.” For the following lesson,
Sukriye had a goal for not approving students, and this time we watched her lesson video together and she
realized her own real habits of classroom practices. The breaking point for Sukriye was her realistic evaluation
of own classroom practices (Chazan & Ball, 1995; Goldsmith & Schifter, 1997).

Hayriye thought that she could renew her pedagogical practices and try something new since our first visit.
She expressed that she implemented problem-solving approach during her first years of professional teaching;
however, because of some factors (curriculum load, lack of support from principals and colleagues), she could
not have been implementing such teaching. Even though Hayriye missed the focus of pedagogical discussions,
the researchers tried to steer the discussion to the focus. And these pedagogical discussions were the driving
force for Hayriye’s change yet she couldn’t make them part of her pedagogical practice. She started to make
the changes in her classroom practices when the researchers pointed out the shortage in the classroom and
offered feasible methods for her classrooms. Hayriye always went back to her “old good implementations”. The
thought of “I have already been doing this” and misalignment of pedagogical skills might hinder her to carry
this new learning journey further and prevent sustainable improvement.

Unzile always expected the researchers to give her material and activity examples about the subjects. Even
though the researchers explained that it was not the aim of the project she insisted on asking for it. Instead
of focusing on her pedagogical practices in her classroom, she always tried to take the discussions to “such
implementations were not applicable in public schools.” After an example of implementation by one of the
researchers, she admitted that she could not teach as she wanted; yet, she could not get away from her teaching
habits either. She always complained about the education system, her school administrators, students and
parents that prevent her to implement new style of teaching. This thought hindered her change process.
Therefore, for Unzile, outside factors were obstacles to try new things (Akkus & Hand, 2011; Alger, 2009; Goos
& Geiger, 2010).

Overall, there were three teachers in changing process according to the RTOP scores (Hayriye, Emine and
Serkan). On the other hand, there were three hinders for them not putting changing pedagogies into practice.
While Hayriye could not align her pedagogical skills in accordance with pedagogical goals, Serkan oscillated
about his role in the classroom while trying to change his classroom practices. Emine, on the other hand,
struggled in conceptual mathematical knowledge in putting this change into practice.

The participant teachers had some common pedagogical features depicted in their classrooms. For
example, since all the teachers were concerned about the curriculum and took the responsibility of students’
learning, they struggled to integrate their pedagogical goals. During the pedagogical discussions, we as the
researchers tried to make this visible for the teachers so that they became conscious about their roles in the
classroom (Castle & Aichele, 1994; Goos & Geiger, 2010). Several resources (e.g., Mewborn, 2003; NCTM, 2000;
Schifter, 1998) stress this notion that the flexibility of teaching strategies is related to teachers’ conceptual
understanding of mathematics, which is the key to manage to help students construct deep mathematical
understanding. Moreover, the teachers did not allow students to make mistakes. This case was observed when
the teacher took the pen and continued solving a problem while a student was leaning to wrong solution
(Unzile and Sukriye); when they did not give students the opportunity to explain their ideas (Did we learn
this? No, we’ve learned ...) while students were sharing wrong information (Serkan, Emine, Sukriye, Unzile
and Hayriye); when the teacher warned students by “Look my child, if you don’t listen to this one, you won’t be
able to do the next one” (Sukriye). Upon sharing this observation with the teachers, they all had the excuse
that “wrong learning becomes permanent, you can’t change it later.” This belief hinders teachers to listen to
their students’ ideas and structure the lesson on those ideas (Guskey, 1986). It was observed that conducting
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classroom implementation and pedagogical discussions that affected the teachers’ beliefs encouraged them to
change classroom practices. Nelson (1997) points out that through PD programs, teachers tend to shift their
perceptions about students’ abilities of learning mathematics.

Another pedagogical goal was to change their questioning habits. The teachers felt the need for change in
questioning at different times. For example, Emine wanted to change her questioning habits at the second
week, Serkan at the fifth week, Hayriye at the eighth week, Sukriye at the tenth week depending on the
pedagogical needs based on the struggles faced in the classroom implementations. Cohen and Barnes (1993)
mentioned that teachers who have efficient content knowledge and want to make connections among the
concepts may feel the need to build different strategies in their implementations. Serkan and Emine always
had some focused queries during the pedagogical discussions.

To sum up, while the teachers’ awareness of their pedagogical needs (e.g., conceptual knowledge,
questioning), seeing drastic shifts in their students’ learning behaviors, and realistic evaluation of their own
classroom practices opened avenues for pedagogical changes, their attitudes of blaming outside factors for
implementing a new pedagogical approach and not allowing students to make mistakes (i.e., wrong learning
becomes permanent) hindered the shift, and their misalignment of pedagogical needs prevented sustainable
improvement. However, sample implementations and pedagogical discussions helped the teachers plan
feasible implementations that suited their classroom environment. Therefore, the factors driving teacher
change are bidirectional such that internal and external domains are interconnected (Clarke & Hollingsworth,
2002; Wilkie, 2019).

CONCLUSIONS

There are three intriguing conclusions out of this study. The first one is that researchers should not behave
as the “knower” of everything about teaching and learning. As much as we, as researchers, get rid of our
“knower the academic” position, teachers tend to become part of the project. Therefore, it is clear that teachers
should go beyond traditional perception of in-service training and take part in their own learning processes
and should not be seen only as practitioners (Check, 1997). Secondly, in-service trainings aiming to increase
the professional development of teachers through on-the-job visits provide the opportunity for teachers to
develop themselves according to their individual needs. Teachers may encounter problems arising from the
school culture and physical environment as well as problems arising from their pedagogy, conceptual
knowledge, and pedagogical content knowledge. These issues can be overcome through the collaboration of
teachers and researchers in classroom settings (Ball & Forzani, 2010; Diezmann & Watters, 2015). Moreover,
such experiences have also been educational for researchers because everything is not as seen from the outside.
The researchers have seen more clearly the pressures on the teachers and tried to reveal the realistic factors
affecting their changes. Therefore, it is important for the researchers of professional development to
eyewitness such challenges in school settings in order to understand and help teachers take feasible steps to
implement new approaches. Third, not the least, is the fact that another teacher conducts the lesson in the
teachers’ classrooms gives them the opportunity to observe the performance of different practitioners in the
same school culture. These implementations along with the pedagogical discussions help both teachers and
researchers reflect on their own practices in a safe zone.

At the end of the research, the driving forces that caused the pedagogical change of the participant teachers
were determined as sample implementations and on the job trainings. While sample practices help teachers
create negotiation processes with their own practices, the most important role of on-the-job visits is to
accelerate teachers’ change processes with sample practices and discussions. Teachers alter their habits,
attitudes and beliefs along with their pedagogies in the process of change. Therefore, the change of teachers
is a long-term process (Glnel & Tanriverdi, 2014; Pennington, 1995). It is quite shallow to determine the
effectiveness and usefulness of the subjects discussed in the in-service trainings at the beginning and end of
the one-shut programs through surveys and to form new teacher education policies. Therefore, it is quite
optimistic to determine the results of the trainings that have not yet met with the student in the classroom
environment immediately after the training. Since the practice of each teacher will vary according to the school
culture, evaluation of the studies with teachers must be in schools, otherwise the teacher’s belief in students
and school will be left aside. Even though it is known that the time devoted to in-service training in Turkey is
more than most of the world, the educational process is not considered effective. Glinel and Ceyhan (2016)
argue that a long-term transformation process is required for the adaption and internalization of innovations
in in-service trainings by teachers.
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There were some limitations in this study. First of all, due to teachers’ perceptions about in-service
education programs, it was hard to access volunteered teachers. In order to convict them to participate such
programs, As House (1994) emphasizes, in-service trainings should be held near teachers’ schools and there
should be someone to collaborate in practicing the approaches they have learned in the PD programs. The
opportunities and environments should be created for teachers to participate in in-service trainings during
the semester, and to reduce the material and moral burden. Therefore, teachers may be encouraged to
participate in collaborative projects during working hours as Wilkie (2019) emphasized by attributing to
Johnson (1996) that learning of teachers should be the on-going process of the school environment. Another
limitation of this study was the number of researchers. There were only two researchers conducting this study.
Such shortage made difficult, for example, to visit every teacher each week and to analyze the data weekly.
These kinds of studies are generally conducted by a research team consisting of several experts in different
areas.
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APPENDIX

Reformed Teaching Observation Protocol

Never Very
occurred descriptive
-The instructional strategies and activities respected 0 1 2 3 4
students’ prior knowledge and the preconceptions inherent
therein.
-The focus and direction of the lesson was often determined 0 1 2 3 4
2 by ideas originating with students.
E -Students were involved in the communication of their ideas 0 1 2 3 4
g to others using a variety of means and media.
< -There was a high proportion of student talk and a 0 1 2 3 4
5 significant amount of it occurred between and among
students.
-Student questions and comments often determined the 0 1 2 3 4
focus and direction of classroom discourse.
Overall (total/5) /5=
) -The teacher acted as a resource person, working to support 0 1 2 3 4
é and enhance student investigations.
3 - The metaphor “teacher as listener” was very characteristic 0 1 2 3 4
'§ of this classroom.
&  Overall (total/2) /2=
- This lesson encouraged students to seek and value 0 1 2 3 4
g alternative modes of investigation or of problem solving.
'§ - Students were actively engaged in thought-provoking 0 1 2 3 4
Ay activity that often involved the critical assessment of
'c% procedures.
bgl) - Students were reflective about their learning. 0 1 2 3 4
— o
g £ - Intellectual rigor, constructive criticism, and the 0 1 2 3 4
2 % challenging of ideas were valued.
S wn
E - Active participation of students was encouraged and 0 1 2 3 4
'g valued.
é - Students were encouraged to generate conjectures, 0 1 2 3 4
b5 alternative solution strategies, and/or different ways of
§ interpreting evidence.
= Overall (total/6) /6=
- The teacher’s questions triggered divergent modes of 0 1 2 3 4
thinking
o - The teacher’s questions targeted students previous 0 1 2 3 4
g knowledge
-g - The teacher used the questions effectively to start and 0 1 2 3 4
§ follow up negotiation process
<2 - The teacher asked follow up questions to pursue students’ 0 1 2 3 4
reasoning
Overall (total/4) /4=
RTOP Score (Total/17) RTOP Score: 17=
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