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Abstract: As part of a comprehensive study that aims to develop teaching practices that trigger higher order thinking through
the lesson study model, this study focuses on examining the development of teachers' moves. Following a case study design,
the study examined the development of the teacher moves that two mathematics teachers did to support their students’
reasoning during the lesson study. The data were based on the video recordings of the research and revision lessons that the
two teachers conducted in their sixth grade mathematics classes. With a focus on the teacher moves for supporting students’
reasoning, all lesson transcripts were analyzed according to the “Teacher Moves For Supporting Student Reasoning”
framework (Ellis, Ozgir & Reiten, 2019). To ensure consistency in coding, each transcript was first parsed into topically
related sets. These sets are small episodes with a natural ending, including discussions between: the teacher and student
groups, the teacher and the whole class, or the teacher and student(s). Teacher moves in each episode were coded according
to the mentioned framework, which organizes 32 different pedagogical moves into four categories: eliciting, responding,
facilitating, and extending. The results of the research show that the frequency of the high-potential moves used by both
mathematics teachers increased throughout the year. It was also seen that the category of “Extending Student Reasoning”
moves, which was used by the teachers at the lowest rate during the first cycle of the lesson study, was the most developed
throughout the study. Thus, it was found that the participant teachers’ instructional practices developed as evidenced by their
increased use of teacher moves that trigger students’ high-order thinking skills. For future studies it is recommended to
introduce the analysis framework to the participant teachers at the beginning of the study and then examine the development
of teacher moves with this awareness.
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Oz: Bu caligmada, ders imecesi modeli ile iist diizey diisiinmeyi tetikleyici ogretim uygulamalarinin gelistirilmesinin
amaglandig1 genis kapsamli bir aragtirmanin 6gretmen eylemlerinin gelisimi ile ilgili béliimiine odaklanilmistir. Arastirmanin
verileri, iki 6gretmenin arastirma ve revizyon derslerinin video kayitlarina dayanmaktadir. Derslerin video kayitlari birebir
yaziya aktarilmis ve 6gretmen eylemleri Ellis, Ozgiir ve Reiten’in (2019) gelistirdigi “Ogrenci Muhakemesini Destekleyen
Ogretmen Eylemleri” gercevesine gore analiz edilmistir. Transkriptlerin analize hazir hale getirilmesi icin her bir ders
icerisinde 6grenci-6gretmen diyaloglar belirli boliimlere ayrilmistir. Boliimlere ayirma 6gretmen-6grenci ¢alisma gruplari,
ogretmen-smif tartismast ve dgretmen-6grenci diyaloglarinin belirli bir baglam icerisinde gergeklestigi baslangic ve bitis
kisimlarinin belirlenmesiyle yapilmigtir. Her bir bdliimdeki 6gretmen eylemleri 6grenci muhakemesini/diisiincesini agiga
¢ikarma, Ogrencinin katkisina/diisiincesine karsilik verme, 6grenci muhakemesini destekleme ve &grenci muhakemesini
genisletme/gelistirme olmak iizere ¢ercevede dort ana grup altinda yer alan 32 farkli 6gretmen eylemine gére kodlanmistir.
Yapilan analizler sonucunda iki matematik 6gretmeninin de 6grencileri iist diizey diisiinmeye tesvik etmek i¢in kullandigi
yliksek potansiyelli eylem oranlarinin y1l boyunca arttig1 belirlenmistir. Birinci ders déngiisti boyunca 6gretmenler tarafindan
en diisiik oranda kullanilan “6grenci muhakemesini genigletme” eylem kategorisinin siire¢ igerisinde en ¢ok gelistigi
goriilmiistiir. Ders imecesi ile 6grenci diisiinmesine odaklanarak tasarlanan 6gretim uygulamalarinin, 6grencilerin ist diizey
diisiinme becerilerini tetikleyici dgretmen eylemlerini arttirdig1 goriilmiistiir. {lerleyen calismalarda ders imecesine katilacak
Ogretmenlere siirecin basinda analiz ¢ergevesinin tanitilmast ve bu farkindalikla &gretmen eylemlerindeki geligsimin
incelenmesi 6nerilmektedir.

Anahtar Kelimeler: Ders imecesi, 6grenci sorgulamasim destekleme, 6gretmen eylemleri, iist diizey diistinme becerisi

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

Students are expected to have higher order thinking skills to interpret events with a critical perspective and to
overcome the real-life problem situations. Mathematics teachers, the practitioners of the curriculum
implemented, should focus on their students learning while preparing tasks and try to improve their higher order
thinking skills. Because the tasks presented to students in the learning environment can create practical
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opportunities for them to learn mathematics and to inquire. Therefore, if the tasks are designed in such a way that
students evaluate the existing knowledge and synthesize new knowledge instead of simply remembering, and
then use it to generalize this knowledge, students are provided an opportunity for higher order thinking and
inquiry. Teachers plays a critical role in eliciting and supporting student inquiry in the classroom implementation
process of the designed tasks. Thus, teachers should take student thinking into consideration while preparing
tasks and promote higher order thinking, which is important for effective mathematics teaching.

Developing teaching practices that support student reasoning can be a challenging task for teachers;
therefore, it would be beneficial for teachers to participate in professional development programs that focus on
student thinking so that they can develop such practices. While designing teaching practices that support student
reasoning, teachers need to be knowledgeable about what types of tasks should be used, what kinds of questions
trigger higher order thinking, and how the instructional materials should be used to reach the expected learning
outcomes. Therefore, it is important for teachers to be supported through appropriate professional development
programs in designing mathematical tasks that will elicit students' higher order thinking skills and providing
students with opportunities to engage with the processes such as reasoning, justifying and modeling. Considering
all these components, the "Lesson Study Model", which increases the awareness of teachers, focuses on student
reasoning, and enables the implementation of the lesson plan and then the revised lesson plan to a different group
in classroom settings, is expected to contribute to this process. The “lesson study”, which has been widely used
in recent years, is a professional development model that aims to bring teachers together in the lesson planning
process to conduct in-depth research on the subject, choose the tasks that they think will contribute the most to
student learning, and elicit the best teaching practices by revising the applications through the reflections made
after the implementation process (Baki, Erkan, & Demir, 2012; Bozkurt & Yetkin-Ozdemir, 2016; Bradshaw &
Hazell, 2017; Kanbolat, 2015; Pang, 2016). Lesson Study focuses on student thinking. In a study in which lesson
plans were prepared and discussions were conducted through lesson study, Dudley (2013) states that the
strategies developed to make the topics more clear and comprehensible for students (i.e., teacher questions, tools
used, success criteria, self-evaluation, etc.) strengthen teachers' pedagogical knowledge and improves their
teaching practices. By focusing on the skills and processes to be developed in teaching, the lesson study model
has also potential to contribute to student learning

This study is part of a comprehensive study that examines the development of students’ higher order thinking
skills as well as the development of teacher moves that support higher order thinking. When the curricular goals
of the developed countries are examined, it is seen that they all meet on the common denominator of “preparing
the student for real life” (Finnish National Board of Education [FNBE], 2016; Ministry of Education, Science
and Technology Korea, 2011; Ministry of Education Singapore, 2013; National Council of Teachers of
Mathematics [NCTM], 2000; Ontario, 2006). However, unlike the problems in daily life, the real-life problems
in classroom settings are often presented with all the necessary information being clearly formulated. According
to Doganay (2007), only a person equipped with higher order thinking skills can effectively use the solution of
practical problems in real life by understanding the information he or she encounters and by processing it for
possible purposes.

In the lesson plans prepared by focusing on student thinking, teachers try to create a social content to support
students' conceptual development. Although the planned rich content creates opportunities to develop productive
mathematical discourses, different factors also affect the implementation of the prepared activities in the
classroom. No matter how much the prepared activities are designed to support higher order thinking, during the
implementation, factors such as teacher, students, the environment in which the lesson is held, the duration, the
materials used or the activities selected may have an impact on the level of the planned activity. Henningsen and
Stein (1997) listed some factors that reduce the cognition level of the tasks planned to support higher order
thinking skills: the focus is on the right answer rather than problem solving process, the activity is not prepared
suitably for the student, classroom management problems, the time allocated for the activity is too much or too
little. At the end of their study, they stated that although students actively participate in the activity, teachers
have an important role in supporting students' participation in higher order cognitive tasks. Similarly, Leikin and
Rota (2006) focused on the design of inquiry-based lessons and the teacher’s structure in discussions in their
study, where they examined the development of a teacher’s ability to manage the discussions in inquiry-based
classroom environment, and at the end of the study, they emphasized that the role of the teacher in classroom
discussions was as important as the lesson design..

Although it is a necessity to design teaching practices that trigger higher order thinking, it is not sufficient for
teaching to support higher order thinking. It is important to examine whether the teacher, who has an important
role in this process, provides supportive opportunities during student inquiry and to determine the ways in which
s/he does this. Thus, teachers’ moves that support student inquiry can give an idea about the effectiveness of
teaching practices that trigger higher order thinking. These teacher moves can be examined throughout the
interaction between student and teacher. The quality of the student-teacher dialogues that shape the interaction
process is important rather than its length. What shapes the quality is the tasks used, the questions asked and the
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approaches that shape student thinking. Leikin and Rota (2006) stated that teachers should avoid telling
mathematical facts, asking questions that require short sloppy answers, and giving summative answers that
would prevent students from discussing their opinions. Hunter (2012), on the other hand, mentioned the
importance of developing dialogues in which students will explore ideas, make assumptions, establish
connections, and justify and defend their thoughts, rather than the increase in the number of student speeches in
dialogues created by student-teacher interactions. Therefore, teacher moves must be of nature to meet the
expectations. In other words, teachers need to develop activities that will trigger higher order thinking and also
execute them effectively in the classroom environment.

This study aims to investigate the development of the moves of two mathematics teachers, who teach the
sixth-grade students, in supporting student inquiry. Lesson study cycles were planned and implemented in such a
way that they include implementations to trigger higher order thinking for the teaching of four different subjects
during one academic year.

1.1. Lesson Study

The lesson study model is conducted in a cycle with specific steps. The cycle begins with a group of teachers
coming together to set a teaching goal, and then the teachers create a lesson plan about the content they aim to
teach. While the created lesson plan is implemented in a classroom by one of the teachers in the group, other
teachers observe to what extent the goal is achieved. After this lesson, which is called the research lesson,
teachers come together again and share their reflections and observations on the research lesson by examining
the field notes and video recordings of the lesson. The purpose of this sharing is to reveal the effect of the
implemented lesson plan on student learning and to revise the lesson plan if deemed necessary. The revised
lesson plan is applied to a different group of students by a different teacher. Murata (2011) summarized this
process as shown in Figure 1:

Consider goals for student learning and development &

NS

Plan a "research lesson"based on these goals

If desired, revise and
re-teach the research

ik lesson to a new group

of students

Observe the research lesson and collect data on students learning and
development

Use these data to reflect on the lesson and on instruction more ﬁ

broadly

Figure 1. Lesson Study Cycle (Murata, 2011)

The lesson study focuses on the analysis of student work and evidence of student thinking, analysis of
instruction is shared with videos, (Lewis, Perry, & Murata, 2006). These analyses provide evidence of the extent
to which the teacher achieves the intended teaching goals. Indeed, the experiences gained in real teaching are
being shared by teachers with evidence reveals the difference of the lesson study model from other professional
development programs. According to Murata (2011), although there are different professional development
programs that include many features of lesson study, one of the most important features that distinguish lesson
study from others is the live research lesson. However, the emphasis on student learning during the lesson study
process helps teachers to develop new perspectives in their classes by constantly reminding them of how
important it is to understand students’ thinking.

Since teaching practices that trigger higher order thinking will be designed within the scope of the study, the
lesson study model is deemed suitable as it allows observing the instructional designs in a real classroom. While
designing lesson plans that will support students' higher order thinking skills, the mathematics teachers were
included in the design process so that they could offer different perspectives on student thinking. Thus, it was
assumed that student thinking would be handled in a holistic way, and the learning at the previous and next grade
levels would be analyzed better. Throughout the study, it is important that the lesson plans designed in
collaboration with the teachers can be observed by all teachers involved in the process under the name of the
research lesson, in order to make a detailed analysis of which kinds of teacher moves support high-order thinking
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skills. Therefore, it is considered that the use of the lesson study model, which includes all the components
mentioned in the study, will contribute to the purpose.

1.2. Higher Order Thinking Skills

Newmann (1988) defines higher order thinking as a thinking process that involves interpreting and analyzing,
which is used to solve a problem that cannot be solved by using routine steps. Miri, David and Uri (2007)
conceptualizes higher order thinking as a non-algorithmic, complex mode of thinking that often generates
multiple solutions. Resnick (1987) states that, although it is difficult to make a precise definition of higher order
thinking, there are certain characteristics when higher order thinking occurs. According to Resnick (1987, p.3),
the main characteristics of higher order thinking are as follows:

= Higher order thinking is non-algorithmic. That is, the path of action is not fully specified in advance.

= Higher order thinking tends to be complex. The total path is not “visible” (mentally speaking) from any
single vantage point.

= Higher order thinking often yields multiple solutions, each with costs and benefits, rather than unique
solutions.

= Higher order thinking involves nuanced judgment and interpretation.

= Higher order thinking involves the application of multiple criteria, which sometimes conflict with one
another.

= Higher order thinking often involves uncertainty. Not everything that bears on the task at hand is
known.

= Higher order thinking involves self-regulation of the thinking process. We do not recognize higher order
thinking in an individual when someone else “calls the plays” at every step.

= Higher order thinking involves imposing meaning, finding structure in apparent disorder.

= Higher order thinking is effortful. There is considerable mental work involved in the kinds of
elaborations and judgments required.

Lewis and Smith (1993) approaches higher order thinking as an encompassing term that covers the terms of
problem solving, critical thinking, creative thinking and decision-making. However, they state that higher order
thinking occurs when a person takes new information and information stored in memory and interrelates and/or
rearranges and extends this information to achieve a purpose or find possible answers in perplexing situations.

Some thinking skills are required while doing math tasks. The conceptual framework for this concept, which
is called cognitive demand, was introduced by Stein, Smith, Henningsen and Silver (2000). Their study is a five-
year project called "Quantitative Understanding: Amplifying Student Achievement and Reasoning (QUASAR)".
Stein et al. (2000) defines mathematics tasks within two levels as tasks that require lower-level demands and the
tasks that require higher-level demands. While memorization and the procedures without connection tasks are
classified as lower-level demands, procedures with connection tasks and doing mathematics tasks are
categorized as higher-level demands. They maintain that in tasks that require higher order thinking students
should understand mathematical concepts at a deeper level, deal with the conceptual ideas underlying the
processes to successfully complete the activity and develop meaning, establish relationships between multiple
representations, monitor their own cognitive processes (self-monitoring), or make self-regulation. They also
emphasized that, in addition to the tasks being appropriate for the learning goals, the level of thinking that
students are engaged in while doing the tasks may bring about new opportunities for students to make new
connections. Within the scope of the QUASAR project, Stein and Smith (1998) also examined how mathematics
tasks were used by teachers and their reflection on classroom teaching. The data collected from the project
revealed that the students who showed the highest performance in reasoning and problem solving were from the
classes in which the math tasks were designed and implemented to elicit higher order thinking skills.. On the
other hand, Henningsen and Stein (1997) analyzed the mathematical tasks used during the QUASAR project
according to their levels of cognitive-demand and it revealed that only 58 of the 144 tasks used during the project
were prepared for higher order thinking skills. However, it was found that, during the implementation process in
the classroom, the tasks designed for higher order mathematical thinking could not bring the students to the
desired cognitive level due to a variety of reasons. The factors that may have caused this result were identified
and it was pointed out that the decrease in the level of thinking was realized in three different ways: decline from
doing mathematics to procedures without connection, decline from doing mathematics into unsystematic
exploration, and decline from doing mathematics to no mathematical activity. The main factors that led to a
decline in the cognitive demand on students were described as: challenges become non-problems, inappropriate
amounts of time allocated for the task, focus shifts to correct answer rather than focusing on problem solving,
inappropriateness of the task, lack of accountability, classroom management problems.

Abdullah et al. (2017) conducted a study with 196 teachers in order to define the knowledge and practices of
secondary school teachers on higher order thinking skills, and found a significant relationship between teachers'
knowledge of higher order thinking and their practices requiring higher order thinking skills. It was concluded
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that teachers who have knowledge about what higher order thinking skills are, are more effective in applications
that require higher order thinking skills. The findings also revealed that mathematics teachers did not have in-
depth knowledge in terms of evaluating higher order thinking skills and this situation may affect the
implementation process of higher order thinking skills in mathematics lessons at schools. The results showed
that most teachers knew in principle the cognition levels of Bloom Taxonomy, but still do not understand the
differences and functions of each level in lower and upper levels.

Yang (2009) examined the way in which Teaching Research Groups (TRG), created by the school-based
teaching research system that existed in China since 1952, develop lessons in schools over three lessons of a
teacher. In the study conducted as a case study, the video recordings of three lessons on Pythagoras Theorem,
which were taught by the same teacher in three grade-8 classes,, and the video recordings of the related TRG
activities formed the research data.. After the implementation of the lessons, the lesson plans were revised as a
result of the discussions with TRG,. The differences between the cognitive level of the task related to the
Pythagoras Theorem as designed by the teachers and the cognitive levels reached by the students during the
implementation of the tasks in class were analyzed according to the mathematics task analysis framework
developed by Stein and Smith (1998). The factors that maintain and reduce the cognitive level of the designed
task were categorized under separate codes. While the teacher focused on the procedural application of the
Pythagoras Theorem in the first lesson plan, the teacher focused on the justification of the proposition in the
second lesson plan, and on the process of producing the proposition, justifying the proposition, and developing
understanding of the visual representations of these justifications in the third lesson plan. As a result, while the
cognitive level of the task designed by the teacher in the first lesson was not high, the task designed as high level
in the second lesson plan declined to a lower level due to some factors arising from the teacher, but in the third
lesson, the teacher was able to maintain the high level structure of the task thanks to the positive change in
teaching behavior. In the study, it was concluded that the studies conducted with TRG focusing on student
thinking have positively changed the teaching behaviors.

Cengiz, Klein and Grant (2011) observed the support provided by six primary school teachers to expand
student thinking in mathematics teaching. The teacher moves made during the instruction were examined under
the main categories of eliciting, supporting and extending in accordance with the framework of “Extending
Student Thinking (EST)”. In the study, it was determined that single type of instructional actions alone are not
effective in extending student thinking, instead the use of a combination of different types of instructional
actions has an important role in creating opportunities for extending student thinking. However, some moves
were found to be effective in a context, but the same move was not effective in another. Therefore, they came to
the conclusion that it is not possible to create a prescription for what actions should be done and in what order
these actions should be done, and that it is necessary to conduct studies with more comprehensive theoretical
frameworks due to the complex nature of of extending student thinking.

Studies on higher order thinking skills served as a guide for this study. Resnick's definitions of the
characteristics that emerged during the process of higher order thinking have been effective within the context of
expanding teachers' knowledge of higher order thinking. Creating unique situations, enabling students to produce
their own solutions for a problem situation, questioning, interpreting, making generalizations, thinking in detail
and evaluating alternatives, and deciding on the best/most appropriate solutions were the points taken into
consideration for teachers to trigger higher order thinking. Stein and Smith’s (1998) framework has been useful
in raising awareness of what students will do during the activities that require higher order thinking. The effect
of having knowledge about higher order thinking on higher order thinking practices (Abdullah et al., 2017) was
used as a motivation tool for teachers' preliminary studies for higher order thinking. The findings of the study
conducted by Cengiz et al. (2011), that is; student thinking can be extended in different ways, there is no recipe
for that, and teacher moves have an important role in extending student thinking, reveals the necessity of
focusing on teacher moves that trigger higher order thinking.

1.3. Theoretical Framework

In our comprehensive study in which teaching practices that trigger higher order thinking were designed
through the lesson study model, it was observed that the teacher-student dialogues were developed differently,
although the acitivites used during the implemention of the lesson plans prepared by the mathemeatics teachers
and external experts were the same,. It has been realized that the main reason underlying this difference is the
instructiona actions the teacher uses. It has been observed that not only the questions of the teacher that
encourage higher order thinking in the lesson plan, but also multiple moves such as affirmation, asking different
opinions, asking for justification and generalization, and encouraging different ways of solution, supported
students’ reasoning from different angles. Hence, in this study the instructional moves of two mathematics
teachers who implemented the lesson plans that aims to develop higher order thinking skills were examined
according to the Teacher Moves For Supporting Student Reasoning (TMSSR) framework, which was developed
specifically for mathematics instruction by Ellis, Ozgiir and Reiten (2019) (see Figure 2).
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Figure 2. Teacher Moves for Supporting Student Reasoning (TMSSR) Framework (Ellis, Ozgiir & Reiten,
2019, p. 117)

This theoretical framework was developed specifically to show how teachers can support students’
mathematical reasoning. In the framework of TMSSR, pedagogical moves are organized under four main
categories. As can be seen in Figure 2, these categories are eliciting, responding to, facilitating, and extending
student reasoning. In addition to these four categories, all pedagogical moves in the framework are categorized
according to their potential for supporting student reasoning. For example, the funneling move is defined as a
low-potential teacher move when facilitating student reasoning, while encouraging multiple solution strategies is
defined as a high-potential move.. Within the framework of TMSSR, the eliciting moves are the ones that
teachers use to elicit and understand student thinking in the most general sense. The moves to respond to student
contribution often occur after moves to elicit student reasoning, and can take the form of validating student
responses, correcting incomplete or incorrect reasoning or solution strategies, or encouraging students to take on
these roles themselves. The moves to facilitate student reasoning are usually the ones that aim to help student
develop their reasoning through the explanations and guidance provided by the teacher in the process of bringing
students to the relevant understanding/thinking. These moves help students make mathematical inquiry by
encouraging students to make conjectures, identify patterns, compare or classify ideas. The category of
extending student reasoning provides students with the opportunity to broaden their mathematical reasoning,
particularly in terms of generalizing their strategies or ideas, and developing mathematically appropriate
justifications. This category is on the high end of a continuum for supporting student reasoning as all moves
reflect an intention to foster more sophisticated mathematical reasoning.

One of the main reasons for the preference of the TMSSR framework in the analysis of teacher moves that
support students' high-order thinking skills is that the framework includes other practices than teacher
questioning and discourse that can support student reasoning, such as re-representing, figuring out student
reasoning, or providing guidance. Another reason is that pedagogical moves in the framework are categorized
according to their potential to support student reasoning. Coding based on low- and high-potential moves is
thought to be an important opportunity to reveal which of the moves with different potential support levels
develop students’ higher order thinking skills more and to what extent these moves affect the structure of
teacher-student dialogues.

2. Method

This study examines the teacher moves implemented in classroom through lesson plans prepared during
lesson study. This study, which examines the development of instructional moves for supporting students' higher
order thinking skills of two mathematics teachers who teach in the sixth grade, is an individual case study. Yin
(2017) refers to two basic definitions of the case study: The case study is based on observation, not on a theory;
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that is, it is empirical and concerned with in-depth study of the phenomena or situation. The case study uses
triangulation of multiple data collection sources based on the relevant variables in order to understand specific
phenomena and guides the analysis by supporting these data with pre-determined theoretical hypotheses. In this
context, the case study design was used as the study was based on in-depth examination and observations in a
real classroom environment,

In this study, in which teacher moves that support student reasoning were examined in real classroom
environments where teaching practices that trigger higher order thinking were carried out,, teacher-student
dialogues were examined in depth, and teacher moves affecting student reasoning were analyzed according to an
existing framework and the current situation was reflected in detail. While presenting the current situation, the
analyses regarding which categories of moves teachers frequently use and what types of moves shape the
dialogues between the teacher and students were discussed, but the generalization concern was not carried out in
the tables resulting from the analysis.

2.1. Participants

While the participants of the comprehensive study were four mathematics teachers and one external expert
who participated in the lesson study, because this study focuses on the development of instructional moves of
two mathematics teachers that support higher order thinking, the participants of this study were restricted to the
two mathematics teachers who taught in the sixth grade. When presenting the findings of the participant
teachers, their real names were kept secret and the nicknames were used. The gender, educational levels and
professional experience (year) of the teachers are presented in Table 1.

Table 1. Participant teachers

Teacher Gender Educational Level Professional
Experience

Hale Female ] 10

Ceren Female M 5

U: Undergraduate, M: Master’s

The participant group of mathematics teachers was trained about creating questions for higher order thinking
skills within the scope of a project organized for middle school mathematics teachers six months prior to the
lesson study. Although these trainings were not within the scope of a project carried out by the researchers, they
lasted for two days, and after the presentations on higher order thinking skills and thinking levels of
mathematical activities, teachers participated in question-writing workshops on higher order thinking skills.

2.2. Research Design

At the beginning of the comprehensive study in which teaching practices that trigger shigher order thinking
skills of students were designed, the participant teachers were given a 10-hour training during two days with the
following contents:

= Introduction to the lesson study model and discussion about the format of the lesson plans to be
developed

= Articles about lesson study and discussion on the articles (Articles read e.g. "Logico-mathematical
activity versus empirical activity: Examining a pedagogical distinction (Simon, 2003)", "Using a
before-during-after model to plan effective secondary mathematics lessons (Wilburne & Peterson,
2007)”, “Mathematical tasks as a framework for reflection: From research to practice (Stein & Smith,
1998)”,“ Modeling & Logical Mathematical Learning Activity: The Bottom of the World (Ozaltun-
Celik & Bukova-Gizel, 2018)”, A Mathematics Teacher’s Questioning Approaches for Revealing
Students’ Thinking during Lesson Study (Ozaltun-Celik & Bukova-Giizel, 2016)”

= Discussion on the article “The Mathematics Teachers’ Lesson Plan Related to Teaching Radical
Expressions During the Lesson Study” (Ozaltun-Celik & Bukova-Giizel, 2017) to analyze how student
thinking will be handled in the planning process through a sample lesson plan

After a two-day training, the participant teachers determined the topics of the four cycle by considering the
topics that are the most troublesome for them when teaching, choosing two of these topics from the first term
topics, and the other two from the second term. While selecting the topics, attention was paid to have enough
time to prepare the lesson plan for the next cycle, and the planning was made to be at least 8 weeks between the
two cycles. Before the meetings in which the research lessons were planned, a comprehensive research was
conducted by the researchers on the selected topics, aiming to find out misconceptions, teaching suggestions,
instructional materials that could be used, prerequisite knowledge, and real life applications After the literature
review, the articles chosen by the researcher were shared with the teachers. Hence, before starting to create a
lesson plan, the participant teachers were informed about the key sub-concepts and the prerequisite knowledge
that students should have. Each planning meeting started with a discussion of the shared studies and carried on
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with the discussion on the lesson plans about where to pay attention in order to support students' higher order
thinking skills. At the beginning of the meetings where lesson plans were created, the opinions of the
participating teachers were taken by making a short summary of the relevant articles shared with the teachers
before the meeting. In this way, it was ensured that all participating teachers agree on where to pay attention
while creating a lesson plan. For instance, it was agreed that the first activity should be of interest to students, by
illuminating the questions such as “Why do we need to learn this topic?” or “What is the utility of this subject
for us?” While designing the activities, the characteristics of the age group of the students (short focus times,
enjoying colorful materials that they can learn by experiencing, caring about completing the task before other
groups, etc.) were taken into consideration. Transitions between activities are designed in a connected way so
that students are not distracted from the lesson. The teachers made sure that the lesson plans prepared for each
cycle are designed by making connections to real life. It was considered that the development of the materials
specific to the activities included in the four lesson plans would attract the attention of students since they had
not use this kind of activities before. While designing the activities, the connections that may not be suitable for
the students due to the lack of prior knowledge were avoided (e.g. omitting prisms in an activity requiring to use
the knowledge of the volume of prisms, if students lack that prerequisite knowledge). While preparing each
lesson plan, questions with short answers (e.g. result-oriented, yes or no questions) were avoided as they prevent
students from inquiry. Instead, the questions are based on creating a class atmosphere where students will share
their reasoning with their classmates by supporting their higher order thinking. The series of the activities in
lesson plans are designed to support students to first experience and get an idea of specifics of the situation, then
reflect on their experience and make inferences step by step into other similar situations, and finally arrive at a
generalization with conclusions that they can assume and infer from the activity.

2.3. Implementation Process

Lesson plans prepared for each cycle were implemented in the classroom by one of the participant teachers
within the scope of the research lesson. During the implementation, other participant teachers and external expert
observed the lesson. All process was recorded with a video camera. After each research lesson and revision
lesson 1, participant teachers and external expert came together to help revise the lesson plans. During the
debriefing meetings, the recorded lesson videos and field notes taken by the external expert were examined. In
line with these analyses, necessary changes were made in the lesson plans.

The revised lesson plan was implemented by the other sixth grade mathematics teacher in her classroom, and
the cycles were completed in this way. The first lesson plan prepared in each cycle was carried out within the
scope of the Research Lesson, the revised lesson plan was carried out within the scope of the Revision Lesson 1
after the research lesson, and the lesson plan revised after the Revision Lesson 1 was carried out within the scope
of the Revision Lesson 2. In the 2016-2017 academic year, during which the implementation process took place,
there were three 6th grade classes in the private school where the research was conducted. Ceren Teacher, one of
the sixth grade mathematics teachers,, was the teacher of 6A and 6C classes, while Hale Teacher was the teacher
of 6B class. Accordingly, since there were three sixth grade mathematics classes, one research lesson and two
revision lessons were conducted in each cycle.

Lesson study cycles were planned and implemented for the instruction of four different topics in one
academic year (see Table 2). Within the scope of the lesson study, all the teaching practices were collaboratively
designed by the four participant teachers and the external expert with an aim to improve students' higher order
thinking skills. In these lesson plans, what the students are expected to produce, how they will produce and
which resources (representations, models, worksheets, manipulatives etc.) they will use while producing was
planned in detail.

Table 2. Lesson study cycles conducted in one academic year

1% Cycle 2" Cycle 3" Cycle
. . Operations with Natural Ratio Algebraic Expressions
Sub-Learning Domain NUmbers

Research Lesson 6A 6C 6C
Debriefing Meeting After Research Lesson

Revision Lesson 1 6B 6B 6A
Debriefing Meeting After Revision Lesson-1

Revision Lesson 2 6C 6A 6B

In the first lesson study cycle, a lesson plan was prepared aiming at the following learning outcome: “6.1.1.3.
Performs operations to apply common factor and distributive property in natural numbers”, which belong to the
sub-learning domain of “operations with natural numbers”. The research lesson of this lesson plan was
conducted in the 6-A class, the revision lesson 1 in the 6-B class and revision lesson 2 in the 6-C class. In the
second cycle, for the sub-learning domain of “ratio”, a lesson plan was prepared aiming at the following learning
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outcomes: “6.1.6.1. Uses ratio to compare quantities and represent ratio in different ways” and “6.1.6.2.
Determines the ratio of the two parts to each other or each part to the whole when a whole is divided in two
parts; when one of the ratios is given in problem situations, students find the other ratio.” The research lesson of
this lesson plan was conducted in the 6-C class, the revision lesson 1 in the 6-B class and the revision lesson 2 in
the 6-A class. In the third cycle, for the sub-learning domain of “algebraic expressions”, a lesson plan was
prepared aiming at the following learning outcome: “6.2.1.1. Expresses the rule of arithmetic sequences by
letter; finds the expected term of the sequence whose rule is expressed with a letter”. The research lesson of this
lesson plan was conducted in the 6-C class, the revision lesson 1 in the 6-A class and the revision lesson 2 in the
6-B class. In the fourth cycle, for the sub-learning domain of “measurement”, a lesson plan was prepared aiming
at the following learning outcome: “6.3.2.7. Solves problems about the area”. In this cycle, students were
expected to adapt what they learned about the areas of different geometric shapes to non-routine problem
situations in the garden and solve the mathematical modeling problems given to the groups. In each class the
students were divided into four groups and the groups tried to solve mathematical modeling problems according
to the instructions in their task envelopes given to them. Since no specific subject was planned to be taught in
this cycle, the lesson plan was not revised. The groups were dispersed in various parts of the garden in line with
the tasks assigned to them. The teacher, who was responsible for the class (the practitioner of the lesson),
accompanied other participant teachers and the external expert and recorded the discussions of the students on
video.

2.3.1. Data Collection Tools

The data of this study consist of the data collected only through the first three cycles of the lesson study,
although four cycles were planned for an academic year. Because the fourth cycle was designed for modeling
problems in the garden, and since it was not specifically planned to teach a topic, the teacher, the other
participating teachers, and the external expert video-recorded the group discussion of the small groups of
students by following them as they worked on tasks in different parts of the garden. Since there was no guiding
dialogue between the teacher and the students, the teacher moves in this cycle were not analyzed. During three
lesson cycles, six lessons of Ceren Teacher and three lessons of Hale Teacher were videotaped. While in the first
three cycles implemented in classroom the teacher moves were in the foreground, in the last cycle the teacher
guided the groups only where it was necessary. The 720 minutes of video recordings obtained from a total of
nine lessons consisting of the first three cycles constitute the data of this study.

2.4. Data Analysis

The video recordings of the research and revision lessons were written verbatim and the transcripts of the
lessons were created. These transcripts were analyzed descriptively for two mathematics teachers separately
according to the TMSSR framework developed by Ellis et al. (2019). The transcripts of the research lesson and
two revision lessons conducted in each cycle were used in the analysis of teacher moves. In order to make the
transcripts ready for analysis, student-teacher dialogues in each lesson were divided into specific sections. The
segmentation was done by determining the beginning and ending parts of teacher-student work groups, teacher-
whole class discussion, and teacher-student dialogues within a specific context. Within each section, teacher
moves were coded according to 32 different teacher moves that fall under four main categories in the TMSSR
framework, that is (a) eliciting student reasoning, (b) responding to student reasoning, (c) facilitating student
reasoning, and (d) extending student reasoning. Multiple occurrences of the same type of teacher move within
the same section were coded once under the relevant code. A sample excerpt showing how the dialogues
between students and teachers in the classroom were made ready for analysis and how the coding was done is
given in Table 3. To do this, the statements of the teacher and the students in each section were numbered as 1,
2, 3 respectively. Then the teacher moves in the lines belonging to the teacher were determined.

The codes were counted separately for two teachers, and frequency and percentage tables were created for
teacher moves under four main categories. The percentages were determined both for the four main categories
and according to the potential of the moves. While calculating the percentage values, the frequencies of the
relevant teacher moves in a lesson were proportioned to the frequency of all teacher moves in that lesson. The
calculation of the frequencies and percentage values of the moves that occur in the revision lesson 2, which was
conducted within the scope of the lesson study cycle planned in the algebraic expression sub-learning domain of
the 6B class, is given as an example in Table 4.
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Table 3. Coding of teacher moves in a sample excerpt taken from the ratio lesson according to the TMSSR

framework
# Teacher-Student Dialogue The Analysis of Teacher
Moves According to the
TMSSR Framework
1  Teacher: Think that we have the screens, which indicate that there is Providing Information
30-milligram medicine per milliliter. For the ones who may Eliciting Answer
have forgotten, | would like to briefly remind that milliliter is
a unit of measurement for liquids. I mean, here we are talking
about a kind of medicine, which is liquid. However, when we
say 30 milligrams, we are talking about a medicine, which is
solid. Let’s state a 30-milligram medicine per milliliter
mathematically. 30 milligrams per milliliter. Who would like
to answer? Neris?
2 Neris: 30 divided by 1.
3  Teacher: Well done (says and writes it on the board). 30, let’s tell the Correcting Student Error
units also. Asking for Clarification
4 Neris: 30 milligrams, 1 milliliter. (The student says this, and the
teacher writes that on the board).
5  Teacher: First of all, I know that you can write it in this way; however, Eliciting Answer
what does this stand for? I mean, “there is a 30-milligram Providing Conceptual
medicine in one milliliter” ... What does this mean? This Explanation
means there is a 30-milligram medicine in one milliliter of
liquid. But, as you may all guess easily, one milliliter is a too
little amount, so injecting one-milliliter medicine to a patient
will have a very little effect. What if | want to inject 100
milliliters rather than one milliliter, how much medicine do
you think I should put into the injection? Ediz?
6 Ediz: 3000
7  Teacher: Why? Pressing for Explanation
8 Ediz: Between 1 ml and 100 ml, I mean, if we multiply 1 with 100,
it equals 100. So if we multiply 30 with 100, it equals 3000.
9  Teacher: Well... Can I see the others who agree with Ediz? Encouraging Evaluation
. [
Some students raise hands.
10 Teacher: Well... Is there anyone who thinks that Ediz’s answer was not  Encouraging Evaluation

correct? Or anybody who has a different idea? (Nobody raises
hand).

Good. We can say that we used expansion again. So if you
want to use the same dosage of medicine in 100 milliliters,
you must put a 3000-milligram medicine into that liquid so
that it is dosed correctly. Let’s carry on a little bit more.

Table 4. The frequency and percentages of the teacher moves in the revision lesson 2 within the scope of the

lesson study cycle

Frequency Percentage
Total LPM HPM | Total LPM HPM
Eliciting 20 13 7 38,46% 25,00% 13,46%
Responding 11 8 3 21,15% 15,38% 577%
Facilitating 9 4 5 17,31% 7,69% 9,62%
Extending 12 5 7 23,08% 9,62% 13,46%
Total 52 30 22 100,00% 57,69% 42,31%

LPM: Low-Potential Moves

HPM: High-Potential Moves

In order to determine the distribution of the low and high-potential teacher moves performed by teachers
during the lesson study and to reveal which category was used at what rate, relevant tables for all lessons were
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created as shown above. The graphs created using these percentage values were used in the presentation of the
findings.

2.4.1. Validity and Reliability of the Study

To ensure the validity and reliability of this qualitative study, 30% of the data obtained was examined by the
researcher, a mathematics educator and another mathematics educator who was one of the researchers who
formed the analysis framework and were coded independently from each other. A common decision was reached
by comparing the teacher moves that were coded separately. In order to calculate the reliability of the research,
the codings of the researcher and a mathematics educator were compared using the reliability formula proposed
by Miles and Huberman (1994). The reliability of the coding was calculated as 87%. According to Miles and
Huberman (1994), since the reliability calculations are above 70% are enough for the study to be considered as
reliable, the study in question was accepted as reliable.

3. Findings

The findings of the study are given separately for Hale and Ceren Teacher, who implemented the lesson
plans. In the first and second subtitles of the findings, the findings showing the development of Hale and Ceren
Teacher's moves according to their potentials are presented respectively, while in the third subtitle, sample
sections from the in-class student-teacher dialogues of Hale and Ceren Teacher are given.

3.1. Findings about Hale Teacher

The development of teacher moves belonging to the revision lessons conducted by Hale Teacher in the 6B
class for three cycles was examined under four main categories and according to their potential. Table 5 shows
the sub-learning domain of the revision lessons that Hale Teacher conducted in each cycle.

Table 5. Sub-learning domains and classes where the vertical development of Hale Teacher’s moves was
examined

Cycles Sub-learning Domain Classes Where Revision Lessons Took Place
1% Cycle Operations with Natural Numbers 6B
2" Cycle Ratio 6B
3" Cycle Algebraic Expressions 6B

3.1.1. Analysis of the Development of Hale Teacher’s Moves According to Their Potential

Hale Teacher’s moves within the scope of each cycle were classified according to their potential. Then the
ratios of the frequencies of low and high potential moves to the frequency of all moves in the relevant cycle were
determined. The development of Hale Teacher’s moves according to their potential is given in Figure 3.
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Figure 3. The development of Hale Teacher’s moves in the cycles according to their potential

When Figure 3 is examined, it is seen that while the rate of low-potential moves decreases throughout the
cycles, the rate of high-potential moves increases. While the difference between low and high potential teacher
moves is quite high in the first lesson cycle, this difference has decreased considerably in the process. Especially
the fact that the percentage of the low and high potential teacher moves in the 3rd cycle were 57.69% to 42.3%,
respectively, showed that Hale Teacher started to use the high-potential moves as much as low-potential moves.
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3.1.2. Analysis of Hale Teacher’s Moves According to Four Main Categories

The findings regarding the analysis of Hale Teacher's moves according to the main categories of eliciting
student reasoning, responding to student reasoning, facilitating student reasoning and extending student
reasoning is given in Figure 4.
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Figure 4. Analysis of Hale Teacher's moves that occur within the scope of cycles under four main categories

Figure 4 shows that Hale Teacher’s moves of eliciting student reasoning and extending student reasoning
increased during the three cycles. This increase was higher in the category of extending student reasoning; the
sum of the low and high potential extending moves increased from 8.2% (1.4% Low-Potential Move-LPM and
6.8% High-Potential Moves-HPM) in the first cycle to 23.1% (9.6% LPM and 13.5% HPM) in the third cycle.
When the potentials of the teacher moves used in extending student reasoning were examined, it was determined
that the percentage of high potential moves was higher compared to the percentage of low potential moves in all
three cycles. However, it was noteworthy that the percentage of high potential moves (13.5%) in the third cycle
had the highest percentage among the percentages of high potential moves in other categories. In addition, in the
third cycle, it was observed that the percentage of responding to student reasoning with a total of 21.2%, 15.4%
of which was low and 5.8% with high potential, decreased considerably compared to the other two cycles.
However, when these moves are analyzed according to their potential, it is determined that there is no significant
change in the percentage of the high potential moves. When the sum of low and high potential moves in the first
and second cycles were analyzed, it was seen that the most preferred category was responding to student
reasoning (33.8% and 41.7%, respectively), while the percentage of this category declined dramatically in the
third cycle. Considering the increase or decrease in all categories in the first and second cycles, it was found that
Hale Teacher decreased the moves that support student reasoning in the second cycle, and instead preferred
moves in the eliciting student reasoning, responding to student reasoning and extending student reasoning.
Similarly, when the increases and decreases in all categories in the second and third cycles were examined, it
was determined that Hale Teacher decreased moves in the category of responding to student reasoning in the
third cycle, and instead preferred moves in the eliciting, facilitating, and extending student reasoning categories.
In addition, when the moves in the eliciting student reasoning category are examined according to their potential,
the percentage of high potential moves in the first cycle (5.4%) shows a significant increase in the second and
third cycles, indicating that there is a rapid change in the move preferences of Hale Teacher while eliciting
student reasoning.

3.2. Findings about Ceren Teacher

In the findings about Ceren Teacher, similar to the findings about Hale Teacher, the development of her
teacher moves that occurred in the research lessons throughout the three cycles is presented. The development of
teacher moves belonging to the research lessons conducted by Ceren Teacher in the 6A and 6C classes for three
cycles was examined under four main categories and according to their potential. Table 6 shows the sub-learning
domains of the research lessons that Ceren Teacher conducted in each cycle.
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Table 6. Sub-learning domains and classes where the vertical development of Ceren Teacher’s moves was
examined

Cycles Sub-learning Domain Classes Where Research Lessons Took Place
1" Cycle Operations with Natural Numbers 6A
2" Cycle Ratio 6C
3" Cycle Algebraic Expressions 6C

3.2.1. Analysis of the Development of Ceren Teacher’s Moves According to Their Potential

Ceren Teacher’ moves within the scope of each cycle were classified according to their potential. Then, the
ratio of the frequencies of low and high potential moves to the frequency of all moves in the relevant cycle were
determined. The analysis of the development of Ceren Teacher’s moves according to the potential of her moves
within the cycles is given in Figure 5.
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Figure 5. The development of the Ceren Teacher’s moves in the cycles according to their potential

When Figure 5 is examined, it is noteworthy that the difference between low (35.09%) and high potential
(64.91%) teacher moves used in the first lesson cycle is quite high, and this difference increased considerably
throughout the cycles. While the percentage of high-potential moves increased, the percentage of low-potential
moves decreased, revealing that the two categories of teacher moves had gradually converged.

3.2.2. Analysis of Ceren Teacher’s Moves According to Four Main Categories

The findings regarding the analysis of Ceren Teacher's moves according to the main categories of eliciting
student reasoning, responding to student reasoning, facilitating student reasoning and extending student
reasoning are given in Figure 6.
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Figure 6. Analysis of Ceren Teacher's moves that occur within the scope of cycles according to four main
categories
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Figure 6 reveals that the most preferred move category by Ceren Teacher in the first and second cycles is
eliciting student reasoning. In addition, it was found that the teacher moves under the categories of facilitating
and extending student reasoning were less preferred than the other two categories in the first cycle. However, it
was seen that the percentages of high potential moves (7.9% and 10.5%) used when facilitating and extending
student reasoning were not low compared to low-potential moves. When the categories of teacher moves are
examined by looking at the sum of the low and high potential moves within the cycles, the percentage of the
facilitating student reasoning moves in the third cycle (30.4% in total, 16.3% LPM and 14.1% HPM) compared
to the first cycle (16.7% in total, 8.8% LPM and 7.9% HPM) was remarkably high. When the percentages of the
categories were examined throughout the three cycles, it was found that the percentage of the facilitating student
reasoning and responding to student reasoning moves of Ceren Teacher decreased in each cycle, while the
percentage of the facilitating student reasoning moves increased. In addition, the percentages of high potential
moves used in the categories of facilitating and extending student reasoning were found to be close to the
percentages of the low potential moves in the respective categories in each cycle, and even higher in some
cycles. Furthermore, it was noteworthy that there was no clear transition between the categories of the teacher
moves and the decline in one category affected the other three categories in different ways.

3.3. Sample Sections derived from Hale and Ceren’s Student-Teacher Dialogues in the Classroom

This part presents the sample sections derived from the dialogues that occurred while Hale and Ceren
Teachers had a conversation with the students. Particularly, the codings about the dialogues are presented in
detail. Sample sections of the first and third lesson cycles are given in order to exemplify the development of the
teacher moves preferred during the dialogues,. In the presentation of the dialogues, the sign “...” indicates the
parts that are not considered in the transcript of the dialogues.

3.3.1. Sample Sections of Hale Teacher

Within the scope of the first cycle, there were three activities respectively “counting money, scenario
selection and area activity”, which are expected to stimulate students' higher order thinking skills, in the lesson
plan of Hale Teacher's lesson about “bracketing common multiples”. In the “area activity”, the students were
given rectangles with different colors and sizes. Some of the rectangles had the same length on each side and
lengths of the sides were written on the cardboards using the centimeters. It is assumed that the students could
create a square by combining these four rectangles in an appropriate way. The students were expected to realize
the relationships between the areas of larger rectangles obtained from overlapping certain sides. In here, the aim
was encouraging the students to discover that there is a different application area of the bracketing common
multiples method in which they experienced in the first two activities. The dialogue in the below belongs to the
teacher and students that occurred during the implementation of the area activity:

1 Teacher: Now | would like you to think about this. You already saw all our stuff on the
side, and you have it in your hands. You can look at what you have in your
hands. The operation that expresses the area of the rectangle. Do you remember
how we could find the area of the rectangle?

2 Gilce: We multiply the long side by the short side.

3 Teacher: So, what should I do to find the area of the pink rectangle?

4 Ege: We should multiply 23 by 18. (The teacher writes it on the board)

5 Teacher: What should I do to find area of the green rectangle?

6 Arda: We should multiply 23 by 32. (The teacher writes it on the board)

7 Teacher: (The teacher asks the same kind of questions for the yellow and the orange
rectangle and writes the answers on the board.) What should we do to find the
total area?

8

9 Burcak: We did it like that. We turned the rectangle into a square and calculated the

area of the square.

10  Teacher: Perfect... you have already gone through them and reached the result. Your
friend proposed a very nice idea. Now | will write these one by one. 23
multiplied by 18. What symbol should | put between them?

11  Students:  Addition.

12 Teacher: The teacher writes the expression to calculate the total area, then asks the
areas of the blue and red rectangles. Elicits answers from the students and
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writes down the answers as well as the sum. The teacher also asks the same
question to find the area of the square.

13 Teacher: Is the sum of the blue and red here equal to the area of the square?

14 Students:  Yes.

15  Teacher: And isn't it the area of the square? There it is. Let's examine operationally.
Does the sum of pink and green is equal to the area of blue? Let's look at the
shape.

16  Students:  Yes.

17  Teacher: (Likewise, the teacher says that the sum of yellow and orange is equal to the
area of red.) So how is this expressed operationally/mathematically?

18  Bader: What do you mean?

19  Teacher: I combined these two shapes...... Well, as | did here in the bank activity, |
expressed this in a shorter operation (the teacher shows the long form of the
operation). ... | have developed the operation mathematically from here. | ask

how I did this. Here is an example. (The teacher points out the bank activity)

20 EdaNaz 18 plus 32 equals 50. Similarly, 35 plus 15 equals 50.

21  Teacher: (The teacher asks the student to continue; however, because there is no direct
response from the student, the teacher writes the answer.) Well guys, | have a
question for you. | wrote 23.50. Now | got 18 + 32, | got the 50 in the
beginning, so it’s 23. | wrote it this way. Eda told me this way. Did anything
change?

22 Students:  No.

23 Teacher: Nothing changed. | mean is there any difference between writing this at the
beginning and writing this at the beginning? No. (The teacher answers it on her
own).

In the coding, it was found that Hale Teacher used the following moves: “eliciting fact and procedures,
validating a correct answer, guiding and providing information” as low-potential moves, while using the moves
“encouraging reasoning and prompting error correction” as high-potential moves. The move “Eliciting facts and
procedures” (1,3,5,7,10,12) was coded for the moves that the teacher was stating the area formula of the
rectangle and determining the four operations related to this formula. Upon the students correctly expressing the
operations on the areas of the rectangles with different colors, the move of approving by the teacher was coded
as “validating a correct answer (10)”. The teacher moves to express the operations on the areas of the rectangles
formed by joining the common sides of the rectangles of different colors and sizes were coded as the "Funneling
(13,15,17)". The move of giving information that the change of the place of the multipliers does not change the
result of the multiplication while expressing the area of the rectangular was coded as “providing information
(23)”. In the statement in line 19, the teacher encouraged student reasoning to associate the two activities with
each other. This is a high potential move according to the framework of the study. Throughout the dialogue, the
teacher encouraged student reasoning by using her knowledge about the distributive property on the addition
process of the multiplication existing in the expression in the common multiplier parenthesis in spite of getting
the correct response from the student. The dialogue might have ended as given line 20 when the student
proposed the correct answer, but it continued because the teacher chose to extend the student’s reasoning using
her response. In this context, although the teacher moves given in lines 19 and 21 is the same in two different
contexts, the code to encourage reasoning is considered two times when determining the frequencies of the
codes.

Within the scope of the third cycle, Hale Teacher presented a short video in the activity to find the general
rule of a given pattern. In the video, one-storey, two-storey and three-storey houses were built step by step using
toothpicks. Then, the students were asked to find out how many sticks they needed to build eleven-storey house.
An activity sheet was distributed to students in order to record the data they obtained by using colored count bars
to experience the pattern more systematically. Within the scope of this activity, after working within their own
groups and reaching a result, the dialogue between the teacher and the whole class is as follows:

Students: 1

Teacher: (fills in the table) number of bars? 6. The second one?
Students: 9

Teacher: (fills in the table) 3rd one?

Students: 12

Teacher: (fills in the table) We wrote it in this way. How about the 11th step?

Students: 36

Teacher: Super. So, who wants to say the rule? So, | must apply the same rule in every line between
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the number of steps and the number of bars. | mean, if | reach 6 with the rule which I applied
in this, | should reach 9 in the second step with the same rule. With the same rule, I must
reach 12 in 3rd step. So, | must have a fixed rule. Arda?

10 Arda: I must multiply by 3 and add 3.

11  Teacher: Arda said that he multiplies the number of steps by 3, and then how many should | add? 3.
Likewise... (the teacher continues to fill in the table with the relevant operations) Well, |
will tell this with a general algebraic expression. It is a general rule. Which step should |
follow? Remember, we have a mathematical language...

12 Students: N

13 Teacher: Well, it is “n”. So, who wants to tell me the general rule for “n” step algebraically? Nehir?

14 Nehir: n times 3, and plus 3.

15  Teacher: That’s right. She said right. n times three. So, what should | do with the multiples in
algebraic expressions? It is good to write it in the beginning, isn’t it? So, what would | call
it? 3n + 3. So, | multiplied n by three and added 3. We are done with this one. Now, (The
teacher projects the related questions onto the board.) If | tell you how many floors or
storey the building has, if | say it has 25 storey, can I find the number of bars? It's now
impossible for me to do something like 25-storey house here. Or it is difficult for me to do
this one by one with 50-storey small bars. But there is a practical thing that we have just
reached. How can I do it? Can | find the number of bars using the number of storey?

16  Kivang: 3 more than the next one.

17  Teacher: You say it is 3 more than the next one or 3 more than the previous one?

18  Kivang: Oh, sorry. Yes, 3 more than the previous one.

19  Teacher: Well, if | ask the previous one. So, what will you do each time? when | say 50-storey, will
you create the pattern one by one or you will find it with a more practical rule?

20 Eylul: I will multiply by 3 and add 3.

21  Teacher: Yes, she is right. Eylil said that she has reached the
general rule and now you can find the number of bars no
matter what | ask. So, can you find out the number of
storey if you are given the total number of bars? For
example, imagine that | gave 162 bars to you. Can you
find out how many storey it is? Through which process can
I find this? You have 162 bars; this is your material. | say, :
how many storey can you build with these? Do not try to do it one by one. Tell me
something practical.

22 Ege: I would multiply by 3 and add 3.

23 Teacher: Well, | asked this. How many floors would you say if | gave you 162 bars?

24  Ege: Then | would subtract 3 and divide it by 3.

25  Teacher: Yes, Ege says that he would do it other way round. If you give us the number of bars, | will

find out how many floors. | mean, what is the advantage of finding the general rule in the
pattern? It helps me find the number of things that | cannot experience. It also helps me find
the number of steps when it gives me the result. So, the rule works for two things.

In the coding, low potential moves are eliciting answers, eliciting fact and procedures, checking for
understanding, correcting student error and validating a correct answer. And the high potential moves are
prompting error correction and providing conceptual explanation. The move of eliciting answer (1,3,5,7,9) is
coded for the teacher moves performed while requesting the general rule of the shape pattern and the number of
bars used in the group work of the students. When the general rule was written and the teacher asked about what
the unknown in mathematics is (11), the teacher move was coded under the category of eliciting fact and
procedures. The teacher move (15) performed to check whether the students understand the general rule
expressing the shape pattern or not is coded as checking for understanding. Based on the wrong answer given by
the student while reaching the number of bars using the number of storey, the correction of the error by the
teacher was coded as correcting student error (17). The teacher move (23) that the teacher performed to make
the student realize the correct answer, rather than directly giving the correct answer, was coded as prompting
error correction. The teacher moves (15, 21) upon students' algebraic expressions giving the rule of the pattern
was coded as validating a correct answer. Instead of finding the number of bars used in each step based on the
previous step, the successive moves (19, 21) that the students made to reach a general expression that gives the
number of bars when asked whatever step is asked (19, 21) were coded under the category of pressing for
generalization. The teacher move (25) explaining why it is necessary to find the general rule of the pattern was
coded as providing conceptual explanation.
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3.3.2. Sample Sections of Ceren Teacher

In the instruction process of the bracketing common multiple, students were given a large number of
banknotes was distributed to the students according to the scenario and they were asked to count money. In the
scenario, as the employees of a bank, the students were asked to develop a method to count the money as soon as
possible. The four or five students worked together in groups and developed different methods for counting
money to share these methods with the other students in the class. Ceren Teacher sticked the banknotes which
represent different amounts of money to the relevant places while writting on the board to model the method that
students developed by counting the same type of money. The section below shows a dialogue throughout this
process:

1 Teacher: Wonderful. Well, does this practical method you’ve found work when people deposit
their money in this bank?

2 Some students say “yes”.

3 Teacher: Berkay, why does this method work? For example, imagine that | came to the bank.
You work here like a bee. | paid 20 banknotes (each banknote 50 liras). What changes?
I'm talking about the operation at the bottom. | came to this bank and paid 20 more
banknotes (each banknote is 50 Turkish Liras).

4 Berk: Doesn’t it increase?

5 Teacher: Which part?

6 Berk: 20 banknotes... 20 multiplied by what?

7 Teacher: 50 Turkish Liras.

8 Berk: OK, it increased.

9 Teacher: Which part changes in the operation? Which part here corresponds to 50 TL?

10 Berk: Here.

11 Teacher: So which part changes when I add 20 more 50 TL?

12 Berk: There.

13 Teacher: Come on and show me.

14 Berk: This part changes.

The student points out the part that will change.

16 Teacher: So, do you meahthat I sould put 20 above 50?
17 Berk: Yes (nods his head).

In the codings made for Ceren Teacher's moves included the following low potential moves: correcting
student error, pressing for precision, asking for clarification, and high-potential moves were encouraging
reasoning and to pressing for explanation. The question “does this practical method you’ve found work when
people deposit their money in this bank?” was coded as encouraging reasoning. After some students responded
as “yes” to this question, Ceren Teacher’s request from the students to express the reason why it works (3)
corresponds to pressing for explanation. The teacher moves about asking students to express their answer clearly
for the question the she asked continued in more than one line (3, 5, 9, 11, 13). The move pressing for precision
was coded only once as it was made in the same context. The teacher move (7), which intends to correct the
wrong answer given by the student, was coded as correcting student error. At the end of the dialogue, the
student comes to the board and shows which part should be changed based on the teacher’s request. The teacher
identified the part to see whether the student understood it correctly (16) and this was coded as asking for
clarification.

Ceren Teacher, in the third cycle, gave a pattern to the students as the third activity considering the objective
“Students express the rule of arithmetic sequences by letter; find the expected term of the sequence whose rule is
expressed in the letter”. A worksheet prepared for this activity was distributed to the groups in order to
encourage them to express the relationship between the number of shapes in the pattern and the number of sides.
All groups filled the table on the worksheet and expressed the numerical relationship and then shared the rule
they found. The following section was taken from the dialogue between Ceren Teacher and the whole class:

1 Teacher: Well, what is the advantage of generalizing in this way? Imagine that I tell you to draw
something...you couldn't draw the heptagon, for example, it's not an easy thing...

2 Ediz: For example, a-hundred-sided polygon.

3 Teacher: Let's use what Ediz said. Let's say that it goes point by point. He says we have come to
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the 100th point. How many sides does that polygon consist of at this point?
4 Some Students:  102.

5 Teacher: Please have a discussion regarding this with your group members. How many sides
does that polygon consist of? Why is that?

6 All students: (Immediately tell the answer) 102.

7 Teacher: Why 1027 Let’s ask somebody, Leyla?

8 Leyla: Because in any ways, since the number of sides increases 2 more each time, it becomes
102.

9 Teacher: So, you found a general numerical relationship between the operations. So, what is the

advantage of this generalization for you? No matter which step is asked, the 100th step
or 1000th step, without using any papers or pens, it allows you to add 2 and find out
how many sides a polygon has.

All coding made for Ceren Teacher's moves are high potential moves: eliciting understanding, pressing for
generalization, pressing for explanation, and providing conceptual explanation. The move eliciting
understanding was coded for the teacher moves used for asking students about how to find a numerical
relationship in the shape pattern and express it algebraically (1). The aim of the teacher was giving a shape,
which was too difficult for the students to draw, and asking how many sides the shape included in that step to
press the students to generalize; this moves are coded as pressing for generalization. Based onn this question, the
teacher did not directly accept the answer when the students gave the answer numerically and asked them
reasoning about it was coded as pressing for explanation. At the end of the dialogue, the move of the teacher
who made a conceptual explanation according to the activity (9) before moving on to the other activity, was
coded as providing conceptual explanation.

4. Discussion and Conclusion

In this study, in which the development of teacher moves supporting students’ higher order thinking skills
was examined through a lesson study model, it was observed that the percentages of the teachers’ high-potential
moves increased throughout the cycles. It was observed that the structure of the discussions differed depending
on whether the teacher moves had high or low potential. Instead of asking short-answer questions,, when the
students were asked the reasons for their opinions, expected to explain and asked to convince their friends who
did not think like them, it was found that they took actions that required higher-order thinking skills and became
more active in discussions.

It has been observed that teaching practices designed by focusing on student thinking increase the rate of
high potential moves that trigger higher-order thinking skills of students. It is thought that the awareness that
teachers have gained about the questions, activities and similar practices that trigger high-order thinking may
also have an impact on the increase of high potential teacher moves throughout the year. Herbel- Eisenmann,
Steele and Cirillo (2013) clearly expressed the effect of the experience gained in preparing lesson plans that
support higher-order thinking in their study on teacher moves that occur during the use of materials designed to
support effective classroom discourse in activities requiring metacognition. Furthermore, Herbel- Eisenmann et
al. (2013) revealed that as teachers learn to think in detail about classroom discourses and develop lesson plans,
they become more purposeful about how to implement classroom discourse practices for both productive and
effective student learning. In this study, while the participant teachers were preparing the lesson plans and
evaluating the plans after the implementation lessons, their focus was to trigger the higher-order thinking skills
of the students. Hence, it is thought that with the awareness expressed by Herbel- Eisenmann et al. (2013),
teachers acted more purposeful in their own moves and this situation supported their development. Although the
participant teachers were unaware that their moves in the research and revision lessons were analyzed, it was
revealed that lesson plans created by focusing on student thinking supported the development of teacher moves.

In this study, it was found that the category of “extending student reasoning”, which was used the least by
teachers throughout the lesson study cycles, was the most developed category in the process. However, when
teacher-student dialogues in consecutive lesson cycles are examined, it is observed that there is no clear
relationship between the percentages of the low-potential moves and high-potential moves; while in some cases a
decrease in the percentage of teacher moves in any category may support the increase of another teacher move
category, in some cases there is no clear transition between the main teacher move categories. When the data of
the study were analyzed, it was seen that eliciting student reasoning and responding to student reasoning moves
was mostly needed to facilitate or extend student reasoning. In the dialogues between the students and the
teacher, there was no ideal ratio between low and high potential moves to reveal higher-order thinking skills. It
was revealed that while in some dialogues low-potential moves predominated, in some dialogues all teacher
moves were found to be high-potential moves. In other words, what determines the quality of the dialogue is not
the potential of the teacher moves, but whether the chosen move guides the student to reach the information s/he
needs without preventing the student from establishing new connections. Especially in the third cycle, the rapid
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increase in the percentage of extending student reasoning moves of both Hale Teacher and Ceren Teacher
revealed that the teacher moves cannot be evaluated independently from the subject. In the lesson plan
implemented in the third lesson cycle, the students tried to find general rules expressing the number patterns
given to them. Therefore, the fact that the teacher moves performed while providing the guidance needed to
reach the general term had a higher rate of extending moves compared to the other lesson cycles supported this
finding. In addition, when teacher moves are examined according to their potential, it was found that low-
potential moves have a critical role in the emergence of high-potential moves that support and extend students
reasoning. Therefore, the moves performed to elicit student reasoning are considered to be important regardless
of their potential. Similar to the findings of the study, Cengiz et al. (2011) state that single-type teacher moves
alone are not effective in extending student thinking, but the combined use of eliciting, facilitating and extending
moves has an important role in creating opportunities to extend student thinking.

It is thought that the awareness that teachers have gained about the questions, activities and similar practices
that trigger higher-order thinking may have had an impact on the lessons conducted throughout the year, apart
from lesson study cycles. Leikin and Rota (2006) reached some findings that support this idea in their study in a
case study design. In their study, which examined the development of a teacher in managing discussions with the
whole class in an inquiry-based classroom environment, it has been observed that the change in lesson structure
did not depend on the designed activities, but rather it depended on the teacher’s confidence in releasing students
in classroom activities as teacher realized the students’ progress, and the teacher’s increased expertise in
managing inquiry-based lessons. In this respect, it is thought that lesson plans prepared with an approach that
focuses on developing students' higher-order thinking skills increase the quality of teaching. It was argued that
the teacher practitioners of the course may have reflected the awareness they have gained about higher-order
thinking skills to the moves they used while conducting class discussions throughout the year.

5. Implications

Teachers' awareness that they have gained about the questions, activities, and similar practices that trigger
higher-order thinking may have had their effect on the lessons implemented throughout the year, apart from the
lesson study cycles. In this context, different lessons of the teachers during the year can be examined and the
potential of the teacher moves in the lessons they plan independently of each other can be analyzed. Further
studies can be conducted to introduce the “Teacher Moves Supporting Student Reasoning” framework to the
teachers who will participate in the lesson study and the impact of designing the teaching practices with through
this awareness can be investigated. In addition, the structure of the teacher moves that support student reasoning
can also be examined in the lessons that teachers will individually plan and carry out following the lesson study.

It is suggested that students' activity in teacher-student dialogues should be examined more systematically
throughout the lesson study, and that discussions that predominantly high-potential moves and low-potential
moves occur should be examined comparatively. In addition, the effect of high-potential moves that support
student reasoning on student learning and learning environment can be investigated.

Ethics Committee Approval Information: Ethics committee approval was obtained from Dokuz Eylil
University, Educational Sciences Ethics Committee for the research, with the date of February 22, 2018 and
protocol number 3/15-04.
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Matematik Ogretmenlerinin Ogrenci Sorgulamasim Destekleyen Eylemlerinin Ders
Imecesi Boyunca Gelisimi

1. Giris

Ogrencilerin elestirel bir bakis acis1 ile olaylar1 yorumlamalar1 ve giinliik yasamda karsilastiklar1 problem
durumlarinin iistesinden gelebilmeleri igin iist diizey becerilere sahip olmasi beklenmektedir. Ogretim
programlarinin uygulayicist olan matematik 6gretmenlerinin ise matematiksel etkinlikleri hazirlarken &grenci
ogrenmelerini odaga alip onlarm iist diizey diisiime becerilerini gelistirmeye ¢aligmalar1 gerekmektedir. Ciinki
ogrencilere 6grenme ortaminda sunulan etkinlikler matematigi 6grenmeleri ve sorgulama yapabilmeleri igin
onemli firsatlar yaratabilmektedir. Dolayistyla etkinlikler, 6grencilerin bilgiyi basit bir sekilde hatirlamalari
yerine var olan bilgileri degerlendirip yeni bilgiler sentezleyecekleri ve sonrasinda bu bilgileri genelleme
yapmak i¢in kullanacaklar1 sekilde tasarlanirsa {ist diizey diisiinme ve sorgulama yapma i¢in firsat sunulmus
olur. Tasarlanan etkinliklerin smif i¢i uygulama siirecinde, 6grencinin sorgulamasini agiga ¢ikarmak ve
desteklemek konusunda Ogretmen 6nemli bir role sahiptir. Ogretmenlerin etkinlikleri hazirlarken 6grenci
diisiincelerini dikkate almalar1 ve iist diizey diisiinmeyi tegvik etmeleri etkili bir matematik 6gretimi i¢in de onem
arz etmektedir.

Ogrenci diisiinmelerini destekleyen dgretim uygulamalar1 gelistirmek, dgretmenler icin zorlayici bir gérev
olabilmektedir. Ogretmenlerin bu tiir uygulamalar1 gelistirebilmeleri i¢in 6grenciyi odaga alan mesleki gelisim
programlarina katilmalar1 faydali olacakti. Ogrenci sorgulamasini destekleyen oOgretim uygulamalarini
tasarlarken, hangi tiir etkinliklerin kullanilmas1 gerektigi, ne tiir sorularin iist diizey diisiinmeyi tetikledigi,
kullanilacak materyallerin planlanan 6gretimin hedeflerine uygun olacak sekilde nasil tasarlanabilecegi
konularinda 6gretmenlerin bilgi sahibi olmalar1 gerekmektedir. Bunun i¢in 6gretmenlerin uygun mesleki gelisim
programlari ile 6grencilerin iist diizey diisiinme becerilerini ortaya ¢ikaracak, muhakeme yapma, dogrulama ve
modelleme gibi siireclerden gegmelerine olanak taniyacak matematik etkinlikleri tasarlamalar1 dnemlidir. Tim
bu bilesenler goz oniine alindigmma 6gretmenlerin farkindaliklarni arttiran, dgrenci diisiinmelerini odaga alan,
hazirlanan ders planinin sinif ortamlarinda uygulanmasi ve sonrasinda revize edilerek farkli gruplarda da
uygulanmasma olanak saglayan Ders Imecesi Modeli’nin bu siirece katki saglayacagi diisiiniilmektedir.
Uluslararasi alan yazinda “lesson study” olarak ifade edilen ders imecesi modeli, 6gretmenlerin dersi planlama
stireglerinde bir araya gelerek konu ile ilgili derinlemesine arastirma yapmalarini, 6grenci 6grenmesine en ¢ok
katki saglayacagim disiindiikleri etkinlikleri segmelerini ve uygulama siirecinden sonra yapilan yansimalarla
uygulamalarin tekrar gézden gegcirerek en iyi 6gretim pratiklerini ortaya ¢ikarmalarini amaglayan bir mesleki
gelisim modelidir ve son yillarda yaygin olarak kullanilmaya baslanmistir (Baki, Erkan ve Demir, 2012; Bozkurt
ve Yetkin-Ozdemir, 2016; Bradshaw ve Hazell, 2017; Kanbolat, 2015; Pang, 2016). Ders imecesinin tim
sireclerinde odakta 6grenci diisiinceleri vardir. Ders imecesi yardimiyla ders planlarinin hazirlandigi ve
gergeklestirilen dersler tizerinde tartigmalarin yapildigt ¢alismada Dudley (2013) hedeflenen konular1 6grenciler
acisindan daha acik ve anlasilir kilmak icin gelistirilen stratejilerin (6gretmen sorulari, kullanilan araclar, basar1
oOlgiitleri, 6z degerlendirme vb.) 6gretmenlerin pedagojik alan bilgilerini gii¢lendirdigini ve uygulama bilgilerini
arttirdigini ifade etmistir. Ogretmenlerin 6grenci diisiincelerini odaga alarak gelisimlerinin hedeflendigi ders
imecesi modelinin 6gretimde gelistirilmek istenen beceri ve siireglere odaklanilmasi ile 6gretmenin yani sira
ogrencilere de gesitli katkilar1 beraberinde getirecegi diisiiniilmektedir.

Bu calismada iist diizey diistinmeyi tetikleyici 6gretim uygulamalarmin ders imecesi modeli ile gelistirilmesinin
amaclandigr hem 6grencilerin iist diizey diisiinme becerilerindeki gelisimin hem de 6gretmenlerin list diizey
disiinmeyi destekleyen eylemlerindeki gelisimin incelendigi genis kapsamli ¢aligmanin bir boliimiine
odaklanilmistir. Gelisen ve gelismekte olan tilkelerin 6gretim programlarmin amaglar1 incelendiginde hepsinin
“dgrenciyi ger¢ek yasama hazirlamak™ ortak paydasinda bulustugu goriilmektedir (National Council of Teachers
of Mathematics [NCTM], 2000; Ontario, 2006; Finnish National Board of Education [FNBE], 2016; Ministry of
Education Singapore, 2013; Ministry of Education, Science and Technology Korea, 2011). Ancak bilindigi iizere
gercek yasam problemleri, smif ortamlarinda kagit iizerinde dgrencilere sunuldugu gibi verileri hazir olarak
sunulmus bir sekilde karsimiza ¢ikmamaktadir. Doganay’a (2007) gdre ancak iist diizey diigiinme becerileriyle
donatilmis bir kisi, kargilagtig1 bilgileri kolayca anlamlandirarak ve onu olasi amaglar dogrultusunda isleyerek
yasamda pratik sorunlarin ¢6ziimiinde etkili bir sekilde kullanabilir.

Ogrenci diisiincelerini odaga alarak gelistirilen ders planlarinda &gretmenler &grencilerin kavramsal
gelisimini desteklemek i¢in sosyal bir igerik yaratmaya caligirlar. Planlanan zengin icerik, Uretken matematik
sOylemlerinin olugmasi i¢in firsat yaratsa da hazirlanan etkinliklerin sinif i¢cinde uygulanmasi siirecinde farkli
etmenler de etki etmektedir. Hazirlanan etkinlikler ne denli st diizey diisiinmeyi destekleyecek nitelikte
tasarlanirsa tasarlansin uygulama esnasinda dgretmen, 6grenci, dersin yapildig1 ortam, siire, kullanilan materyal
ya da segilen etkinlikler gibi sebeplerden kaynaklanan ve planlanan etkinligin diizeyini degistiren etmenlerle
kargilasilabilmektedir. Henningsen ve Stein (1997) st diizey diisiinme becerilerini desteklemesi planlanan
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etkinliklerin bilis diizeyini diisiiren bazi etmenleri: odak noktasinin problem ¢dzme siirecinden ziyade dogru
cevap olmasi, etkinligin 6grenciye uygun hazirlanmamis olmasi, smif yonetimi problemleri, etkinlige ayrilan
siirenin ¢ok fazla ya da az olmasi seklinde swralamistir. Yaptiklar1 calisma sonunda 6grenciler her ne kadar
etkinlige aktif olarak katilsalar da 6gretmenlerin 6grencilerin iist diizey bilis diizeyindeki etkinliklere katilimini
desteklemek igin 6nemli bir role sahip oldugunu belirtmiglerdir. Benzer sekilde Leikin ve Rota (2006) bir
O0gretmenin sorgulama tabanli sinif ortaminda yaptigi tartigmalar1 yonetme yeterliligindeki gelisimi inceledikleri
¢aligmalarinda sorgulama tabanli derslerin tasarimini ve 6gretmenin tartigmalardaki yapisini odaga almislar ve
calismanin sonucunda &gretmenin smifta yliriitiilen tartigmalardaki roliiniin en az ders tasarimi kadar donemli
oldugunu vurgulamislardir.

Ust diizey diisiinmeyi tetikleyen 6gretim uygulamalarmin tasarlanmasi her ne kadar bir gereklilik olsa da
Ogretimin {ist diizey diislinmeyi destekleyecek sekilde gerceklesmesinde yeterli olamamaktadir. Bu siiregte
onemli bir role sahip olan Ogretmenin &grenci sorgulamast boyunca destekleyici firsatlar saglayip
saglamadigmin incelenmesi ve bunu hangi yollarla yaptiginin belirlenmesi 6nem tasimaktadir. Boylece
Ogretmenlerin  0grenci sorgulamasini destekleyen eylemleri, {ist diizey diisiinmeyi tetikleyen Ogretim
uygulamalarmin etkililigi hakkinda da fikir verebilecektir. Ogretmenlerin bu eylemleri grenci-6gretmen
arasindaki etkilesim boyunca incelenebilir. Etkilesim siirecini sekillendiren 6grenci-6gretmen diyaloglarinin
uzunlugu ya da kisaligindan ziyade niteligi dnemlidir. Niteligi sekillendiren ise kullanilan etkinlikler, sorulan
sorular ve 6grenci diisiincesini sekillendirici yaklagimlardir. Leikin ve Rota (2006) 6gretmenlerin matematiksel
gergekleri soylemekten, kisa 6zensiz cevap gerektiren sorular sormaktan ve 6grencilerin diisiincelerini tartigmay1
engelleyecek Ozetleyici cevap vermekten kagimmalari gerektigini ifade etmistir. Hunter (2012) ise dgrenci-
Ogretmen etkilesimlerinin olusturdugu diyaloglardaki 6grenci konusma sayilarindaki artigtan ziyade 6grencilerin
fikirleri kesfedecekleri, varsayimda bulunacaklari, baglant1 kuracaklar1 ve disiincelerini gerekcelendirip
savunacaklar1 diyaloglar gelistirilmesinin dneminden bahsetmistir. Dolayisiyla 6gretmen eylemlerinin bu
beklentileri karsilayacak nitelikte olmasi gerekmektedir. Bir bagka deyisle bir yandan iist diizey diisiinmeyi
tetikleyecek uygulamalar1 gelistirmeleri bir yandan da bunlar1 sinif ortaminda etkili bir sekilde yiiriitmeleri
gerekmektedir.

Bu calismanin amaci altinci smiflarda 6gretimleri gergeklestiren iki matematik Ogretmeninin 6grenci
sorgulamasint destekleyen eylemlerinin gelisimini incelemektir. Ders imecesi dongiileri bir 6gretim yilt
igerisinde dort farkli konunun &gretimi igin st diizey diistinmeyi tetikleyecek uygulamalari igerecek sekilde
planlanmis ve uygulanmustir.

1.1. Ders imecesi

Ders imecesi modeli belirli adimlari igeren bir dongii igerisinde yiiriitiiliir. Dongii, bir grup 6gretmenin bir
araya gelerek 6gretimle ilgili bir hedef olusturmasiyla baslar ve ardindan 6gretmeyi hedefledikleri igerikle ilgili
bir ders plant olusturmaya g¢alisirlar. Olusturulan ders plani, gruptaki 6gretmenlerden biri tarafindan bir sinifta
uygulanirken diger 6gretmenler de smifta bulunarak planlanan hedefe hangi 6l¢iide ulagildigini gézlemlerler.

Ders imecesinde, 6grenci ¢alismalarinin analizi ile 6grenci diisiincesinin kanitlar1 {izerine odaklanilir ve
videolarla gercek 6gretime dair analizler paylasir (Lewis, Perry ve Murata, 2006). Bu analizler 6gretmenin
hedefledigi 6gretime hangi 6l¢lide ulasabildigine dair kanitlar sunmaktadir ki gercek 6gretime dair edinilen
deneyimlerin 6gretmenler tarafindan kamit sunularak paylasilabiliyor olmasi, ders imecesi modelinin diger
mesleki gelisim programlarindan farkini ortaya koymaktadir. Murata’ya (2011) gore ders imecesinin pek ¢ok
ozelligini igeren farkli mesleki gelisim programlar1 olsa da ders imecesini digerlerinden ayiran en onemli
Ozelliklerden biri canli arastirma dersleridir. Bununla birlikte ders imecesi siirecinde 6grenci 6grenmesine vurgu
yapilmasi, Ogretmenlere siirekli olarak ogrencilerin diisiincelerini anlamanin ne kadar 6nemli oldugunu
hatirlatarak siiflarinda yeni bakis agilar1 gelistirmelerine yardimei olur.

Calisma kapsaminda da iist diizey diisiinmeyi tetikleyen dgretim uygulamalari tasarlanacagindan gergek sinif
ortaminda Ogretimlerin tasarimlarini canli bir sekilde gormeleri igin ders imecesi modelinin uygun oldugu
diistiniilmiistiir. Ogrencilerin iist diizey diisiinme becerilerini destekleyecek ders planlari tasarlarken ziimre
matematik 6gretmenlerinin siirece dahil edilmesinin 6grenci diislincelerine dair farkli bakis agilar1 sunabilecegi
diisiiniilmiistiir. Boylece Ogrenci diigiincelerinin biitiinciil bir sekilde ele alinacagi, onceki ve sonraki smif
diizeylerindeki 6grenmelerin daha iyi analiz edilecegi varsayillmigtir. Caligma boyunca &gretmenlerle igbirlikli
tasarlanan ders planlarmin uygulamaya gecirilerek arastirma dersi adi altinda siirece dahil olan tiim 6gretmenler
tarafindan gozlemlenebilmesi, hangi tiir 6gretmen eylemlerinin iist diizey diisiinme becerisine destek oldugunun
ayrmtili analizinin yapilabilmesi i¢in 6nem arz etmektedir. Bu sebeple ¢alismada bahsedilen tiim bilesenleri
iceren ders imecesi modelinin kullanilmasinin amaca katki saglayacag diigiiniilmiistiir.
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Ogrencilerin 6grenmesi ve gelisimi ile ilgili hedeflerin belirlenmesi &

i 7 Aragstirma dersi

planinin revize
edilmesi, baska bir

siifta uygulanmasi ve
I\ /I degerlendirilmesi
Planlanan aragtirma dersinin uygulanmasi, gézlenmesi ve 6grenci
Ogrenmesi ve gelisimi {izerine verilerin toplanmasi

Aragtirma dersinde toplanan verilere dayali olarak, derse dair ﬁ

yansimalarn alinmasi

Belirlenen hedeflere dayali olarak bir "arastirma dersi" planlanmasi

(istege bagh)

Sekil 1. Ders Imecesi Dongiisii (Murata, 2011)

1.2. Ust Diizey Diisiinme Becerisi

Newmann (1988) st diizey disiinmeyi, rutin islem basamaklar1 kullanilarak cevaplanamayacak bir
problemin ¢oéziimiinde kullanilan, yorumlama yapmayi ve analiz etmeyi iceren diislinme siireci olarak
tammlamistir. Miri, David ve Uri (2007) ise st diizey disiinmeyi birden fazla ¢dzlim uretebilme ile
iligkilendirilmis algoritmik olmayan ¢ok yonlii bir diisiinme bi¢imi olarak kavramsallagtirmistir. Resnick (1987)
ist diizey diistinmenin kesin bir taniminin yapilmasmin zor olmasina ragmen iist diizey diisiinme gerceklestigi
zaman baz1 6zelliklerinin ortaya ¢iktigini belirtmistir. Resnick’e (1987, s.3) gore st diizey diisiinmeyi niteleyen
temel Ozellikler su sekildedir:

= Ust diizey diisiinme algoritmik/kuralli degildir. Gidis yolu tam olarak énceden belirtilmemistir.

» Ust diizey diisiinme karmasiktir. Zihinsel olarak biitiine giden yollar, tek bir bakis agismndan
gorinemeyebilir.

= Ust diizey diisiinme tek bir ¢oziim yolu yerine birden fazla ¢6ziim yolu saglar.

»  Ust diizey diisiinme ayrintili sorgulama ve yorumlama gerektirir.

= Ust diizey diisiinme bazen birbiriyle celisen birden fazla kriterin uygulanmasini gerektirir.

= Ust diizey diisiinme genellikle belirsizlik igerir. Etkinlikle baglantis1 olan her sey bilinemeyebilir.

» Diisiinme siireglerinin 6z-diizenlenmesini gerektirir.

= Ust diizey diisiinme diizensizlikler i¢inden anlam ¢ikarmayi ya da 6riintii bulmay1 gerektirir.

= Ayrintilandirma ve karar verme siirecinde 6nemli derecede zihinsel eylem ve ¢aba gerektirir.

Lewis ve Smith (1993) iist diizey diigiinmeyi, problem ¢dzme, elestirel diisiinme, yaratici diisiinme ve karar
verme kavramlarimi kapsayan bir terim olarak ele almiglardir. Bununla beraber st diizey diisiinmenin bireyin
kafasini karistiran durumlara olas1 ¢dziim yollar1 bulmak ya da bir amaci gerceklestirmek icin mevcut bilgilerle
yeni edindigi bilgiler arasinda iliski kurdugu veya bilgilerini yeniden diizenleyerek genislettigi siire¢ boyunca
gergeklestigini belirtmiglerdir.

Matematik etkinlikleri yaparken bazi diisiinme becerilerine ihtiya¢ duyulmaktadir. Bilig diizeyi (cognitive
demand) olarak adlandirilan bu kavrama dair kavramsal ¢erceve Stein, Smith, Henningsen ve Silver (2000)
tarafindan bes y1l siiren “Nicel Anlama: Ogrenci Basarisin1 ve Anlamasini Artirma (Quantitative Understanding:
Amplifying Student Achievement and Reasoning [QUASAR]” projesine ait verilerin paylasildigi ¢calismada
tanitilmustir. Stein ve arkadaslar1 (2000) matematik etkinliklerini, gerektirdigi diistinme diizeylerine gore alt
diizey disiinmeyi gerektiren etkinlikler ve st diizey diisiinmeyi gerektiren etkinlikler olarak iki diizey olarak
tanimlamiglardir. Ezberleme ve iliskilendirilmemis islemler, alt diizey diisiinme gerektiren etkinlikler olarak
smiflandirilmisken iliskilendirilmis islem ve matematik yapma etkinliklerini ise {ist diizey diisiinme gerektiren
etkinlikler altmnda siniflandirilmustir. Ust diizey diisiinmeyi gerektiren etkinliklerde dgrencilerin, matematiksel
kavramlar1 daha derin diizeyde anlamalar1 amaciyla islemleri kullanma, etkinligi basarili bir sekilde tamamlamak
ve anlayis gelistirmek amaciyla iglemlerin altinda yatan kavramsal fikirlerle ilgilenme, birden ¢ok temsil
arasindaki iligkileri kurma, kendi biligsel siireclerini izleme ya da 6z diizenleme yapma eylemlerinin gerektigine
dikkat ¢ekmislerdir. Ayn1 zamanda &grencilere verilecek etkinliklerin 6grenme amaglaria uygun olmasi kadar
6grencilerin etkinligi yaparken mesgul oldugu diisiinme diizeyinin de farkli baglantilar yapabilmeleri agisindan
yeni firsatlar ortaya cikarabilecegini vurgulamiglardir. QUASAR projesi kapsaminda Stein ve Smith (1998)
matematik etkinliklerinin 6gretmenler tarafindan nasil kullanildiginit ve smif i¢i 6gretimleri tizerine yansimalarini
da incelemiglerdir. Tasarlanmig matematik 6gretim programlarinin uygulanmasini ve gelistirilmesini amaglayan
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projeden toplanan veriler, sorgulama ve problem ¢6zme konularinda en yiliksek performansi gosteren
ogrencilerin matematik etkinliklerinin iist diizey diisiinme becerilerini ortaya ¢ikaracak sekilde kurgulandigi ve
ayni ¢er¢evede uygulandigr smiflardan ¢iktigini ortaya koymustur. Henningsen ve Stein (1997) ise QUASAR
projesi siiresince kullanilan matematiksel etkinlikleri bilis diizeylerine gdre analiz etmisler ve proje siiresince
kullanilan 144 etkinligin sadece 58 tanesinin iist diizey diisiinme becerilerine yonelik hazirlanmig oldugunu
ortaya koymuslardir. Ancak smif i¢indeki uygulama siirecinde iist diizey diisiinme becerilerine (higher order
mathematical thinking) yonelik hazirlanmig olan etkinliklerin bazi sebeplerden dolay1 6grencileri istenilen bilig
diizeyine ¢ikaramadigi belirlenmistir. Bu duruma sebep olabilecek faktorler belirlenmis ve diisiinme diizeyindeki
diislisiin matematik yapma diizeyinden iliskilendirilmemis islem yapma diizeyine diisme, matematik yapma
diizeyinden sistematik olmayan kesfetme diizeyine diisme ve matematik yapma diizeyinden sifir matematiksel
etkinlik diizeyine diigme olmak fizere ii¢ farkli sekilde gergeklestigi aciklanmistir. Diisiinme diizeylerindeki
diisiise sebep olan genel basliklar ise “etkinlige ayrilan zamanin ¢ok fazla ya da az olmasi, problem durumlarmnin
ortadan kalkmasi ve odak noktasinin problem ¢ozme siirecinden dogru/tam cevaba kaymasi, etkinligin 6grenciye
uygun hazirlanmamis olmasi, etkinlikten sorumlu olmama ve sinif ydnetimi problemleri” olarak ortaya
konmustur.

Abdullah ve arkadaslar1 (2017) ortaokul 6gretmenlerinin tist diizey diisiinme becerileri lizerine olan bilgi ve
uygulamalarini tanimlamak amaciyla 196 6gretmen ile gerceklestirdikleri ¢alismada, 6gretmenlerin st diizey
diisinmeye iliskin bilgi diizeyleri ile {ist diizey diisiinme becerisi gerektiren uygulama yapmalar1 arasinda
anlamli bir iligki bulmuslardir. Ust diizey diisiinme becerilerinin ne olduguna dair bilgi sahibi olan 6gretmenlerin
ist diizey diisiinme becerisi gerektiren uygulamalarda daha etkili oldugu sonucuna ulasilmistir. Arastirma
sonuglar,, matematik Ogretmenlerinin {ist diizey diisinme becerileri hakkinda degerlendirme agisindan
derinlemesine bilgiye sahip olmadiklarini ve bu durumun iist diizey diisiinme becerilerinin okullardaki
matematik derslerinde uygulanma siirecine etki edebilecegini ortaya koymustur. Sonuclar, pek ¢cok 6gretmenin
Bloom Taksonomisinin bilis diizeylerini prensipte biliyor olduklarint ancak hala alt ve iist diizeye yonelik her bir
diizeyin farkini ve islevini anlamiyor olduklarini géstermistir.

Yang (2009), Cin’de 1952 yilindan itibaren var olan okul tabanli 6gretimi arastirma sistemi tarafindan
olusturulan ogretim aragtirma gruplarmin (Teaching Research Group-TRG) okullardaki dersleri hangi yolla
gelistirdigini bir 6gretmenin ti¢ dersi iizerinden incelemistir. Durum g¢aligmasi olarak yiiriitillen ¢alismada, 8.
Smiflara 6gretim yapan bir 6gretmenin ti¢ dersinin ve ders ile ilgili TRG grubu ile birlikte yiiriitiilen ¢alismalarin
video kayitlari, arastrma verilerini olusturmustur. Uygulanan derslerden sonra TRG ile yapilan tartigmalar
sonucunda ders planlarinda degisiklikler yapilmistir. Pisagor Teoremi ile ilgili olusturulan etkinligin 6gretmen
tarafindan tasarlanmasi ve derste Ogrenciler tarafindan uygulanmasi sirasinda 6grencilerin ulastigi biligsel
diizeyler arasindaki farklar Stein ve Smith’in (1998) matematik etkinlikleri ¢ercevesine gore analiz edilmistir.
Tasarlanan etkinligin bilissel diizeyini koruyan ve diisiiren etmenler ayr1 kodlar altinda kategorize edilmistir. Tlk
dersin planinda teoremin islemsel anlamda uygulanmasina odaklanan Ogretmen, ikinci dersin planinda
onermenin gerekcelendirilmesine ve Uglincl derste ise &nermelerin Uretilmesi siurecine, gerekgelendirme
yollarina ve bu yollarin gorsel olarak anlagilmasina odaklanmistir. Sonug olarak ilk derste 6gretmen tarafindan
tasarlanan etkinligin diisiinme diizeyi iist diizey degilken, ikinci ders planinda {ist diizey olarak tasarlanan
etkinlik 6gretmenden kaynaklanan bazi sebeplerden dolay: alt diizeye diismiis ancak iigiincii derste 6gretme
davranigindaki olumlu degisme sayesinde ist diizey yapisini koruyabilmistir. Arastirmada TRG ile birlikte
O0grenci disiinmesini odaga alarak yapilan calismalarin 6gretme davranislarini olumlu yonde degistirdigi
sonucuna ulagilmstir.

Cengiz, Klein ve Grant (2011) alt1 ilkokul 6gretmeninin gergeklestirdikleri matematik dgretimlerinde 6grenci
diisiincesini genisletmek icin sagladiklar1 destekleri gozlemlemistir. Ogretmenlerin bu dgretimler sirasinda
yaptig1 eylemler “Ogrenci Diisiincesini Genisletme” [Extending Student Thinking-EST] gergevesine gore ortaya
¢ikarma (eliciting), destekleme (supporting) ve genisletme (extending) ana eylem kategorileri altinda
incelenmistir. Yapilan calismada tek tiir eylemlerin tek basma 6grenci diigiincesini genisletmek i¢in etkili
olmadig1 bunun yerine eylem tiirlerinin birlikte kullanimmim &grenci diisiincesini genisletirken firsat yaratmada
onemli bir role sahip oldugu belirlenmistir. Bununla birlikte bazi eylemlerin bir baglamda etkili oldugu ancak
ayn1 eylemin bagka bir baglam iginde etkili olmadig1 goriilmiistiir. Dolayisiyla hangi eylemin yapilmasi gerektigi
ve bu eylemlerin hangi sirada yapilmasi gerektigine iligskin bir regete olusturmanin olasi olmadigt ve dgrenci
diisiincesini genigletmenin karmasik yapisi nedeniyle daha kapsamli kuramsal c¢ergevelerle incelemeler
yapmanin gerektigi sonucuna ulagmiglardir.

Ust diizey diisiinme becerisine iliskin yapilan calismalar, bu calisma icin bir rehber gérevi gormiistiir.
Reisnick’in iist diizey diisiinmenin olustugu siirecte ortaya ¢ikan 6zelliklere iligkin tanimlamalar1 6gretmenlerin
iist diizey diisiinmeye iliskin bilgilerinin genisletilmesi anlaminda etkili olmustur. Ozgiin durumlar olusturma,
Ogrencinin bir problem durumuna iliskin kendi ¢oziimlerini iiretmelerini saglama, sorgulama, yorumlama,
genelleme yapma, ayrintili disiiniip alternatifleri degerlendirme ve en iyi/en uygun ¢Oziimlere karar verme
Ogretmenleri st diizey diislinmeyi tetiklemeleri igin dikkate alman hususlar olmustur. Stein ve Smith’in (1998)
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cergevesi iist diizey diisinme gerektiren etkinlikler boyunca 6grencilerin yapacaklarmma iligkin farkidalik
saglamak agisindan faydali olmustur. Abdullah ve arkadaslarinin (2017) iist diizey diisiinmeye iliskin bilginin {ist
diizey diistinme uygulamalarina etkisi, ¢aligmada 6gretmenlerin iist diizey diistinmeye ydnelik 6n ¢aligmalar1 i¢in
bir motivasyon araci olarak kullanilmistir. Cengiz ve arkadaglarinin (2011) 6grenci diisiincesini genisletmenin
farkli yollarla olabilecegi, bunu yapmanin bir regetesinin olmadigi ve 6gretmen eylemlerinin bu siiregteki dnemi,
bu calismada st diizey diisiinmeyi tetikleyen uygulamalarda 6gretmen eylemlerinin 6nemine odaklanmanin
gerekliligini ortaya ¢ikarmustir.

1.3. Kuramsal Cerceve

Ders imecesi modeli ile {ist diizey diisiinmeyi tetikleyen dgretim uygulamalarinin tasarlandigi genis kapsamli
¢alismamizda her bir dongii i¢in ziimre katilimeci matematik Ogretmenleri ve dis uzman bir araya gelerek
olusturduklar1 ders planlarinin uygulanmasi siirecinde kullanilan etkinlikler ayni olsa da smif i¢i 0gretmen-
ogrenci diyaloglarmin farkl sekilde gelistigi goriilmiistiir. Bu farkliligin altinda yatan temel nedenin 6gretmenin
kullandig1 eylemler oldugu fark edilmistir. Ogretmenin sadece ders planinda yer alan iist diizey diisiinmeye
tesvik eden sorularmm degil ayn1 zamanda yaptig1 onaylama, farkli diigiinceleri sorma, gerekgelendirme ve
genelleme isteme ve farkli ¢6ziim yollarini tesvik etme gibi birden fazla eyleminin de 6grencilerin farkli
acilardan muhakeme yapmasini destekledigi goriilmiigtir. Bu baglamda bu c¢aligmada iist diizey diisiinme
becerisini gelistirmek amaciyla ders imecesi modeli ile olusturulan 6. smiflarm ders planlarini uygulayan iki
matematik &gretmeninin eylemleri Ellis, Ozgiir ve Reiten’in (2019) sadece matematige 6zgii olusturduklari
Ogrenci Muhakemesini Destekleyen Ogretmen Eylemleri [Teacher Moves For Supporting Student Reasoning-
TMSSR] cercevesi (bkz. Sekil 2) ile incelenmistir.

Ogrenci Muhakemesini Apiga Cikarma Ogrenci Katlasma Kargihk Verme
Driigiik » Viikzek Driigiik« » Viiksek
. Ogrencilerin Fikirlerini Ogrenci Hatasim Ogrenci Hatasim Fark
Cevap isteme Acsia Cik Diizeltme Etti
Bilinen [fade ve Iglemleri Ofrenci Anlamasm 3 g'mm 3::;;““;&
Isteme ArtZa Cikarma an E e tade
tme
Diger Ogrencilerin | Ogrencinin Digincesini
L Diigiincesini / Yantim [ Yatutim Yeniden
Agikliza Kavugturma Agiklama Tsteme Veniden Ifade Etmeyi Temsil Etmek
Tegvik Etme
Ogrenci Diistincesini . .
Alamaya Calisma Dogru Yamt Onaylama
Oprenci Anlamasim Yoklama

Ogrenci Muhakemesini Destekleme

f)ﬁr\enc:i Muhakemesini Genisletme/Gelistirme

Driigiik « » Y iiksek Driigiik o » Tiikzek
o Dikdeat Celome Rehberlil Etme Degerlendirme fsteme Dm"lmgmm“m
g Y5 . Farkl Céziim Yollanm | Fikirlerin Tam Olarak Alal Yiriitmeyi Tegvik
2 oulendirme Tegvik Etme Ifade Edilmesini Isteme Etmek
G L Ogrenci Drigiincesi Grerelecelendirme Tein . ;
- Topaze Etkisi Tstiine [nga Etme T Felisi Gerekgelendirme Isteme
1 ferme h . oziim ¥ nelleme Isteme
Bilei Vi A_ltemah{ (ozim Yol Genell i
8
et Izlemszel Bilgi
g @ Verme/ Agiklama
g K Yapma Kavramsal Bilgi
By =~ _ Verme/Agiklama
:E‘}J Ozetleyici Bilei Yapma
= Werme / Aciklama
A Yapma

Sekil 2. Ogrenci Muhakemesini Destekleyen Ogretmen Eylemleri Gergevesi (Ellis, Ozgiir ve Reiten, 2019,

5.117)
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Bu kuramsal c¢ergeve dgretmenlerin 6zellikle matematiksel sorgulama yapmay nasil tesvik edebileceklerini
gostermek i¢in gelistirilmistir. TMSSR ¢ercevesinde pedagojik hareketler 4 ana kategori altinda organize
edilmistir. Sekil 2°de goriildigli gibi bu kategoriler 6grenci muhakemesini a¢ifa ¢ikarma, 6grenci katkisina
karsilik verme, 6grenci muhakemesini destekleme ve d6grenci muhakemesini genisletmedir. Dort ana kategorinin
yani sira g¢ergevede yer alan tiim pedagojik eylemler, 6grenci sorgulamasini destekleme potansiyeline gore
kategorize etmistir. Ornegin Ogrenci muhakemesini desteklerken yapilan yonlendirme eylemi &grenci
sorgulamasini desteklemek admna diisiikk potansiyelli bir eylem olarak tanimlanmisken 6grencileri farkli ¢oziim
yollarina tesvik etme eylemi yiliksek potansiyelli eylem olarak tanimlanmigtir. TMSSR c¢ergevesinde 6grenci
muhakemesini agiga ¢ikarma eylemleri en genel anlamda dgretmenlerin dgrenci diislincesini agiga ¢ikarmak ve
anlamak icin kullandig1 eylemlerdir. Ogrenci katkisma karsilik verme eylemleri ise genellikle &grenci
muhakemesini a¢iga ¢ikarma eylemlerinden sonra ortaya ¢ikar ve 6grenci yanitini dogrulama, yanlis ya da tam
olmayan sorgulamalar1 ya da ¢6ziim stratejilerini diizeltme ya da 6grencileri bu eylemleri yapmalar1 igin
cesaretlendirme seklinde gergeklesebilir. Ogrenci muhakemesini destekleme eylemleri genellikle dgrencileri
ilgili kavrama/diisiinceye ulastirma siirecinde 6gretmenin yaptigi agiklama ve yonlendirmelerle 6grencilerin
sorgulamalarin1 gelistirmeye yardimci olmayr hedefleyen eylemlerdir. Bu eylemler, varsayimlarda bulunma,
Orintiller tanimlama, karsilastrma ya da fikirleri smiflandirma konusunda Ogrencileri cesaretlendirerek
matematiksel sorgulama yapmalarmna yardimei olur. Ogrenci muhakemesini genisletme kategorisi ise &zellikle
kendi diislincelerini ya da stratejilerini genellemeleri ve matematiksel olarak uygun gerekcelendirme yapmalari
acisindan Ogrencilerin  kendi sorgulamalarin1  genigletme imkani saglar. Bu eylem kategorisi Ogrenci
muhakemesini eksiksiz olarak desteklemede en iist basamakta yer alir. Ciinkii tiim eylemler daha karmasik bir
matematiksel muhakemeye tegvik niyeti tagir.

Bu c¢alismada Ggrencilerin iist diizey diisiinme becerilerini destekleyen 6gretmen eylemlerinin analizinde
TMSSR ¢ergevesinin tercih edilmesinin temel nedenlerinden biri; 6gretmen sorgulamasi ve sdyleminin 6tesinde
yeniden gdsterme, 6grenci diisiincesini anlamaya ¢alisma, rehberlik etme gibi 6grencinin akil ylirlitmesine tesvik
edebilecek diger uygulamalar1 icermesidir. Bir digeri ise cergcevedeki pedagojik eylemlerin Ogrenci
sorgulamasimni destekleme potansiyeline gore kategorize edilmis olmasidir. Disiik ve yiiksek potansiyelli
eylemlere gore yapilan kodlamalarin, hazirlanan ders planlar1 g¢ercevesinde yapilan uygulamalarda hangi
potansiyeldeki eylemlerin 6grencilerin iist diizey diislinme becerilerini daha ¢ok desteledigini ve &grenci-
Ogretmen diyaloglarmin yapisint ne 6Slglide degistirdigini ortaya koymak igin Onemli bir firsat yarattigi
diigtiniilmektedir.

2. Yontem

Bu caligmada, ders imecesi boyunca hazirlanan ders planlarmin smif i¢i uygulamalar1 siirecinde yapilan
Ogretmen eylemleri ele alinmistir. Altinct smiflarda 6gretimleri gergeklestiren iki matematik Ogretmeninin
ogrencilerin iist diizey diisiinme becerilerini destekleyen smif i¢i eylemlerinin gelisimlerinin incelendigi bu
calisma 6zel durum calismasidir. Yin (2017) durum ¢alismasma ait iki temel tanima deginmektedir: Durum
caligmasi, bir kurama degil sadece gozleme dayalidir yani gorgiildiir ve ele aliman olayr ya da durumu
derinlemesine incelemekle ilgilidir. Durum c¢alismasi, kendine 06zgii durumlar1 anlamak amacryla ilgili
degiskenlere dayali olarak farkli veri toplama kaynaklarindan cesitleme yapar ve bu verileri 6nceden
olusturulmus kuramsal dnermelerle destekleyerek analizlerine rehberlik eder. Bu baglamda s6z konusu calisma
gercek sinif ortaminda derinlemesine inceleme yapmaya ve gozlemlere dayali oldugu i¢in durum g¢aligmasi
deseninden yararlanilmistir.

Ust diizey diisiinmeyi tetikleyen 6gretim uygulamalarmin gerceklestirildigi gercek smif ortamlarinda 6grenci
muhakemesini destekleyen Ogretmen eylemlerinin incelendigi s6z konusu c¢aligmada, Ogretmen-6grenci
diyaloglar1 derinlemesine incelenmis ve ogrenci muhakemesini etkileyen Ogretmen eylemleri, Onceden
olusturulmusg bir ¢ergeveye gore analiz edilerek mevcut durum ayrintili bir sekilde yansitilmaya ¢alisiimstir.
Mevcut durum ortaya konulurken 6gretmenlerin hangi eylem kategorilerini siklikla kullandigma, hangi tlr
eylemlerin 6gretmen-6grenci arasinda gegen diyaloglart nasil sekillendirdigine dair analizler tartigilmig ancak
analiz sonucu ortaya ¢ikan tablolarda genelleme kaygisi taginmamustir.

2.1. Katihmcilar

Genis kapsamli ¢calismanin katilimcilar: ders imecesine katilan dort matematik 6gretmeni ve bir dig uzman
iken s6z konusu ¢aligmada 6gretimi gergeklestiren iki matematik dgretmeninin iist diizey diisiinmeyi destekleyen
eylemlerinin ders imecesi boyunca gelisimi incelendiginden bu g¢aliymanm katilimcilar1 altiner smiflarda
Ogretimi gerceklestiren iki matematik Ogretmenidir. Katilime1 dgretmenlere ait bulgular sunulurken gercek
isimleri gizli tutulmus olup kendilerine verilen takma isimler kullanilmistir. Ogretmenlerin cinsiyetleri, grenim
durumlar1 ve mesleki deneyim yillar1 Tablo 1’de sunulmustur.
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Tablo 1. Katilimci 6gretmenler

Ogretmen Cinsiyet Ogrenim Durumu Mesleki Deneyim Yih
Hale Bayan L 10
Ceren Bayan YL 5

L: Lisans, YL: Yuksek Lisans

Bahsi gecen ziimre matematik 6gretmenleri, ders imecesi modelinin baslamasindan alt1 ay once iist diizey
diisiinme becerilerine yonelik sorular olusturma ile ilgili ortaokul matematik 6gretmenleri i¢in gergeklestirilen
bir proje kapsaminda egitim almiglardir. S6z konusu egitimler arastirmacilarin gergeklestirdigi bir proje
kapsaminda olmamakla birlikte iki glin boyunca siirmiis ve iist diizey diisiinme becerileri, matematiksel
etkinliklerin diisinme diizeyleri ile ilgili sunumlarm ardindan 6gretmenler iist diizey diisiinme becerilerine
yonelik soru yazma ¢alistaylarina katilim saglamiglardir.

2.2. Arastirma Tasarimi

Ogrencilerin {ist diizey diisiinme becerilerini tetikleyen &gretim uygulamalarmin tasarlandigi kapsamli
galismanin baglangicinda katilimc1 6gretmenlere asagidaki igeriklerde 2 glin boyunca 10 saat siiren bir egitim
verilmistir.

- Ders imecesi modelini tanitma ve gelistirilecek ders planlari i¢in formati tartigma

- Katilime1 6gretmenlerin makale okumalar1 ve bunlar iizerinde tartigma (Okunan makaleler 6rn. “Deneysel
Etkinlige Kars1 Mantiksal Matematiksel Etkinlik: Pedagojik Bir Ayrimim Incelenmesi (Simon, 2003)”,
“Etkili Ortadgretim Matematik Derslerini Planlamak I¢in Oncesi-Sirasi-Sonrast Modelinin Kullanilmasi
(Wilburne ve Peterson, 2007)”, “Matematiksel Ogrenme Etkinliklerinin Analizi (Stein ve Smith, 1998)”,
“Modelleme&Mantiksal Matematiksel Ogrenme Etkinligi: Diinya’min Dibi (Ozaltun-Celik ve Bukova-
Guizel, 2018)”, “Bir Matematik Ogretmenin Ders Imecesi Boyunca Ogrencilerin Diisiincelerini Ortaya
Cikaracak Soru Sorma Yaklasimlar1” (Ozaltun-Celik ve Bukova-Giizel, 2016)

- Ogrenci diisiincelerinin planlama siirecinde nasil ele alinacagini drnek bir ders plani iizerinden incelemek
icin “Matematik Ogretmenlerinin Ders Imecesi Kapsaminda Kokli Ifadelerin Ogretimine {liskin
Olusturduklar1 Ders Plan1” (Ozaltun-Celik ve Bukova-Giizel, 2017) makalesi iizerinden tartisma.

iki giin siiren egitimin ardindan katilimci &gretmenler, dgretim esnasinda en ¢ok sikint1 yasandigim
diisindiikleri konular1 belirleyip bu konulardan/kazanimlardan iki tanesini ilk dénem konularmdan, diger iki
tanesini ise ikinci donem konularindan segerek dort dongiiye ait konulara karar vermislerdir. Konular secilirken
bir sonraki dongiiye ait ders planmnin hazirlanmasi igin yeterli siire kalmasina dikkat edilmis ve iki dongii
arasinda en az 8 hafta olacak sekilde planlama yapilmustir. Arastirma derslerinin planlandigi toplantilar
oncesinde arastirmacilar tarafindan ilgili konulara dair kapsamli bir arastrma yapilmis ve varsa kavram
yanilgilari, konunun 6gretimine iligkin Oneriler, kullanilabilecek materyaller, ilgili kavramin olusturulmasi igin
sahip olunmasi gereken 6n 6grenmeler ve gergek yasam uygulamalari ortaya ¢ikarilmaya ¢alisilmigtir. Alan
yazin taramasi sonrasinda arastirmaci tarafindan belirlenen makaleler ziimre Sgretmenlerinin okumasi igin
paylasilmistir. Boylece ders plami olusturmaya baslamadan once katilimcr Ogretmenlerin  6gretilecek
konu/kavram ile iligkili olan anahtar alt kavramlar ve 6grencide olmasi gereken 6n Ogrenmelerle ilgili bilgi
sahibi olmalar1 saglanmistir. Her planlama toplantisma oOncelikle, paylasilan ¢alismalarin tartigilmas: ile
baslanmis ve hazirlanacak ders planinda &grencilerin iist diizey diisiinme becerisini desteklemek adina nerelere
dikkat edilmesi konusunda paylasimlar yapilmistir. Ders planlarinin olusturulmaya galisildigi toplantilarin
basinda, 6gretmenlerle toplant1 dncesi paylasilmis olan ilgili makalelerin kisa bir 6zetini yaparak katilimci
ogretmenlerin fikirleri alinmistir. Bu sayede tiim katilimci 6gretmenlerin ders plani olustururken nerelere dikkat
edilmesi gerektigi konusunda hem fikir olmalar1 saglanmistir. Her bir ders planlanirken ilk etkinligin 6grencinin
ilgisini ¢ekebilecek, “Neden bu konuyu 6grenmeye ihtiyacimiz var?” ya da “Bu konu ne isimize yarayacak?”
sorularma cevap olabilecek nitelikte olmasma dikkat edilmistir. Etkinlikler hazirlanirken 6grencilerin iginde
bulundugu yas grubu 6zellikleri (odaklanma siirelerinin kisa olmasi, deneyimleyerek 6grenebilecekleri renkli
materyallerden hoslanmalari, verilen gorevi diger gruplardan once bitirmis olmay1 6nemsemeleri vb.) dikkate
almmustir. Etkinlikler arast gecisler, 6grencileri dersten koparmayacak sekilde baglantili tasarlanmistir. Her bir
dongii i¢in hazirlanan ders planlar1 muhakkak giinlitk yasamla iligkilendirilerek tasarlanmistir. Hazirlanan dort
ders plami iginde yer alan etkinliklere 6zgii materyaller olusturulmasmin daha once kullanmadiklari igin
ogrencilerin ilgisini ¢ekecegi diisiiniilmiistiir. Etkinlikler tasarlanirken Ogrencilerin bilmesi gereken 6n bilgi
eksikligi yiiziinden yapamayacagi diisiiniilen baglantilardan uzak durulmustur (Prizmalarin hacim baglantisini
bilmedigi icin verilen etkinlikte ilerleyememesi gibi). Her bir ders plani hazirlanirken, sonu¢ odakli veya cevabi
evet ya da hayir gibi kisa cevapl olmayan sorular sorulmus ve boylece 6grenci sorgulamasina engel olmamak
hedeflenmistir. Bunun yerine sorular, 6grencilerin iist diizey diigiinmelerini destekleyerek yaptiklart muhakemeyi
gerekeeleriyle birlikte sinif arkadaglari ile paylasacaklar1 bir simif atmosferi yaratmak tzerine kurgulanmgtir.
Ders planlarindaki ardisik etkinlikler, &grencilerin 6nce duruma 6zgii olanlar1 deneyimleyip bir fikir
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edinmelerini, daha sonra edindikleri deneyimi adim adim benzer bagka durumlara o&teleyip ¢ikarimda
bulunmalarmi ve en sonunda deneyimleyemeyecekleri durumlari varsayilp ¢ikardiklart sonuglarla bir
genellemeye ulagmalarimi destekleyecek sekilde tasarlanmistir.

2.3. Uygulama Sireci

Her bir dongili ig¢in hazirlanan ders planlar1 arastirma dersi kapsaminda katilimci &gretmenlerden biri
tarafindan smifta uygulanmistir. Uygulama esnasinda diger katilimci Ogretmenler ve dis uzman dersi
gozlemlemistir. Tiim siiregler video kamera ile kaydedilmistir. Her arastirma ve revizyon-1 dersinin ardindan
ders planlarinin revize edilmesine yardimci olabilmek icin katilimci 6gretmenler ve dis uzman bir araya
gelmistir. S6z konusu revizyon toplantilarinda kayda alinan ders videolar1 ve dis uzman tarafindan alman alan
notlar1 incelenmistir. Yapilan incelemeler dogrultusunda ders planlarinda gerekli goriilen degisiklikler
yapilmistir.

Revize edilen ders plani 6. smniflara derse giren diger matematik 6gretmeni tarafindan kendi sinifinda
uygulanmistir ve dongiiler bu sekilde tamamlanmistir. Her bir dongiide hazirlanan ilk ders plani arastirma dersi
kapsaminda, arastirma dersi sonrasinda revize edilen ders plani revizyon-1 dersi kapsaminda, revizyon-1 dersi
sonrasinda revize edilen ders plami ise revizyon-2 dersi kapsaminda yiiriitiilmistiir. Uygulamalarin yapildigi
2016-2017 egitim-0gretim yilinda, arasgtwrmanm yiritildiigi 6zel okulda toplamda ii¢ tane altinci smif
bulunmustur. Altinci smif derslerini yiiriiten matematik dgretmenlerinden biri olan Ceren Ogretmen 6A ve 6C
subelerinin 6gretmeni iken Hale Ogretmen 6B subesinin gretmenligini yapmistir. Dolayisiyla dgretimin
gergeklestigi altinci siniflar li¢ sube oldugundan her dongiide 1 arastirma dersi ve 2 revizyon dersi yapilmustir.

Ders imecesi dongiileri bir 6gretim yili igerisinde dort farkli konunun 6gretimi i¢in planlanmis (bkz. Tablo
2) ve uygulanmugtir. Ders imecesi kapsaminda katilimeir 4 6gretmenin ve dig uzmanm bir araya gelerek
olusturdugu tiim o6gretim uygulamalari, 6grencilerin iist diizey diislinme becerilerini gelistirmeye yonelik
hazirlanmistir. Hazirlanan ders planlarinda 6grencilerden neyi iiretmelerinin beklendigi, nasil iiretecekleri ve
tiretirken hangi kaynaklardan (temsiller, modeller, ¢alisma kagitlari, manipulatifler vb.) yararlanacaklar1 ayrintili
bir sekilde planlanmustir.

Tablo 2. Bir 6gretim yil1 i¢erisinde gergeklesen ders imecesi dongiileri

I. Dongl 1l. Dongl 111. Dongl
Alt Ogrenme Alam Dogal Sayilarla Islemler Oran Cebirsel Ifadeler
Arastirma Dersi 6A 6C 6C
Arastirma Dersi Sonrast Degerlendirme Toplantisi
Revizyon-1 Dersi 6B 6B 6A
Revizyon-1 Dersi Sonrast Degerlendirme Toplantist
Revizyon-2 Dersi 6C 6A 6B

Birinci ders dongiisiinde dogal sayilarla islemler alt 6grenme alanina ait “6.1.1.3. Dogal sayilarda ortak
carpan parantezine alma ve dagilma ozelligini uygulamaya yonelik islemler yapar.” kazanima yonelik bir ders
plan1 hazirlanmigtir. Bu ders planina ait aragtirma dersi 6-A smifinda, revizyon-1 dersi 6-B sinifinda ve revizyon-
2 dersi 6-C smifinda uygulanmistir. Ikinci ders dongiisiinde oran alt grenme alanma ait “6.1.6.1. Cokluklart
karsilagtirmada oran kullanir ve orani farkli bi¢imlerde gosterir.” ve “6.1.6.2. Bir biitiiniin iki par¢aya ayrildigi
durumlarda iki par¢anin birbirine veya her bir parcamin biitiine oramini belirler; problem durumlarinda
oranlardan biri verildiginde digerini bulur.” kazanimlarmma yonelik bir ders plan1 hazirlanmistir. Bu ders planina
ait aragtirma dersi 6-C smifinda, revizyon-1 dersi 6-B smifinda ve revizyon-2 dersi 6-A smnifinda uygulanmstir.
Ugiincii ders dongiisiinde cebirsel ifadeler alt dgrenme alanina ait “6.2.1.1. Aritmetik dizilerin kuralim harfle
ifade eder; kurali harfle ifade edilen dizinin istenilen terimini bulur.” Kazanmmmma yonelik bir ders plam
hazirlanmistir. Bu ders planmna ait arastirma dersi 6-C sinifinda, revizyon-1 dersi 6-A sinifinda ve revizyon-2
dersi 6-B smifinda uygulanmigtir. Dordiincii ders dongiisiinde alan 6lgme alt 6grenme alanma iligkin ““6.3.2.7.
Alan ile ilgili problemleri ¢ozer.” kazanimina ait bir ders plani hazirlanmistir. Bu déngiide 6grencilerden, farkli
geometrik sekillerin alanlarmna iligkin 6grendiklerini bahg¢ede rutin olmayan problem durumlarma uyarlayip
gruplara verilen matematiksel modelleme problemlerini ¢c6zmeleri beklenmistir. Her sube dort gruba ayrilmis ve
gruplar kendilerine verilen gorev zarflarinda bulunan yonergelere gore matematiksel modelleme problemlerini
¢ozmeye ¢alismislardir. Bu dongiide herhangi bir konunun 6gretimi planlanmadigindan ders planinda revizyon
yapilmamistir. Gruplar kendilerine verilen gorevler dogrultusunda bahgenin c¢esitli bdlgelerine dagilmislardir.
Dersin uygulayicist olan 6gretmen, diger katilimci ziimre 6gretmenleri ve dis uzman gruplarin yanlarinda
bulunarak 6grencilerin tartismalarini video kaydina almislardir.
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2.3.1. Veri Toplama Araglart

Bu calismanin verilerini bir egitim-6gretim yilinda dort dongii seklinde planlanan ders imecesinin yalnizca
ilk U¢ doénglstnde toplanan veriler olusturmaktadwr. Clnk{ dordinci ders dongisu bahgede modelleme
problemleri i¢in tasarlanmistir ve herhangi bir konunun 6gretimi planlanmadigimdan dersin uygulayicist olan
ogretmen, diger katilime1 ziimre 6gretmenleri ve dig uzman, gruplarin kendilerine verilen gorevler dogrultusunda
bahgenin ¢esitli bolgelerinde ¢alisirken gruplarin yanlarinda bulunarak 6grencilerin tartismalarini video kayda
almiglardir. Dersin &gretmeni ile 6grenciler arasinda yonlendirici herhangi bir diyalog ge¢medigi icin bu
dongiideki dgretmen eylemleri analiz edilmemistir. Ug ders dongiisii boyunca Ceren Ogretmen’e ait alti, Hale
Ogretmen’e ait ii¢ ders video kaydina alimmustir. Simf iginde uygulanan ilk {ic dongiide dgretmen eylemleri 6n
planda iken son dongiide 6gretmen, gruplara sadece gerekli gérdiigii yerlerde rehberlik yapmustir. ilk ii¢
dongiiden olusan toplam dokuz dersten elde edilen 720 dakikalik video kayitlar1 bu ¢alismanin verilerini
olusturmaktadir.

2.4. Verilerin Analizi

Aragtirma ve revizyon derslerinin video kayitlar1 birebir yaziya aktarilarak derslerin transkriptleri
olusturulmustur. Olusturulan transkriptler Ellis ve arkadaslarinin (2019) gelistirdigi TMSSR c¢ercevesine gore iki
matematik 6gretmeni igin ayr1 ayr1 betimsel olarak analiz edilmistir. Her bir dongiide gerceklestirilen arastirma
dersi ve iki revizyon dersinin transkriptleri 6gretmen eylemlerinin analizinde kullanilmistir. Transkriptlerin
analize hazir hale getirilmesi i¢in her bir ders icerisinde &grenci-6gretmen diyaloglart belirli boliimlere
ayrilmistir. Boliimlere ayirma 6gretmen-6grenci ¢alisma gruplari, 6gretmen-sinif tartigmasi ve dgretmen-dgrenci
diyaloglarmn belirli bir baglam icerisinde gerceklesen baslangic ve bitig kisimlarinin belirlenmesiyle yapilmistir.
Her bir boliim igerisinde Ogretmen eylemleri (a) &grenci muhakemesini/diisiincesini agiga ¢ikarma, (b)
ogrencinin katkisina/diisiincesine karsilik verme, (c) Ogrenci muhakemesini destekleme ve (d) Ogrenci
muhakemesini genisletme/gelistirme olmak tizere gergevede dort ana grup altinda yer alan 32 farkli 6gretmen
eylemine gore kodlanmistir. Ayni bdlim iginde; farkli gruplardan cevap isteme, yapilan dogru yanitlari
onaylama, 6grenci diigiincesini yeniden ifade etme gibi 6grenci muhakemesini ayni tiir eylemle desteklemek igin
tekrar eden 6gretmen eylemleri ilgili kodlar altinda bir kez kodlanmistir. Uygulama derslerinde 6grenci ve
Ogretmen arasinda gecen diyaloglarin analize hazir hale nasil getirildigini ve kodlamalarm nasil yapildigmni
goOsteren ornek kesit Tablo 3’te verilmistir. Bunun i¢in her bir béliimde 6gretmen ile 6grencilerin ifadeleri
sirastyla 1, 2, 3 seklinde numaralandirilmistir. Daha sonra Ogretmene ait satirlarda yapilan eylemler
belirlenmistir.

Tablo 3. Oran dersinden alinan 6rnek bir kesitteki 6gretmen eylemlerinin TMSSR ¢er¢evesine gore kodlanmasi

Sira Ogretmen-Ogrenci Soylemi TMSSR Acisindan
No Ogretmen Eylemi Analizi

1 Ogretmen: ~ Kendisi der ki: her bir mililitrede 30 miligram ilag oldugunu  Bilgi Verme
gdsteren ekranlarmz var. Unutanlar igin kisa bir hatirlatma  Cevap Isteme
yapayim mililitre bir sivi 6lgme birimidir. Yani burada sivi
haldeki bir ilagtan bahsediyor. 30 miligram dedigi sey ise
kat1 bir ilagtan bahsediyoruz. Her bir mililitrede 30 miligram
ilac1 yine bodyle matematiksel olarak ifade edelim. Bir
mililitrede 30 miligram. Kim sdylemek ister? Neris?

2 Neris: 30 bolii 1.

3 Ogretmen:  Giizel (der ve yazar). 30, yaninda birimleri de sdyleyelim. Ogrenci Hatasmi
Diizeltme
Fikirlerin Tam Ifade
Edilmesini Isteme

4 Neris: 30 miligram, 1 mililitre. (Ogrenci soyler ve tahtaya yazilir.)

5 Ogretmen:  oncelikle bunu bdyle yazabileceginizi biliyorum ama acaba Cevap Isteme

bu ne anlama geliyor? Yani bir mililitrede 30 miligram ila¢ Kavramsal Bilgi Verme
var ne anlama geliyor olabilir? Her bir millilitrelik stvinin
icerisinde 30 miligram ilag var demektir. Iyi de hepinizin
tahmin edebilecegi gibi bir mililitre dediginiz ¢ok kiiclik bir
miktardir. Bir mililitrelik bir ilac1 hastaya enjekte etmek ¢ok
kiiclik bir seye karsilik gelir. Peki ben bir mililitre degil de,
aymt dozaji kullanarak yuz mililitre uygulamak istersem,
buranin 100 mililitre olmasin1 istiyorum acaba o zaman kag
mg ila¢ koymam lazim? Ediz?
6 Ediz: 3000
7 Ogretmen:  Neden? Aciklama Isteme
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8 Ediz: 1 ml ile 100 ml arasinda yani 1 mL’yi 100 ml ile ¢arpinca
100 ml ye esit buluyoruz. 30 ‘u 100 ile garpinca 3000
buluyoruz.
9 Ogretmen: Degerlendirme Isteme

Hi hi. Hem fikir olanlar1 gorebilir miyim?

e —

Oégrencilerden bazilart parmak kaldirir.
10  Ogretmen:  Peki benim bagka bir diisiincem var arkadasim yanlis yapti Degerlendirme Isteme

diyen var m1? Kimse parmak kaldirmaz.

Giizel o zaman yine genisletmeyi kullandik. Kesinlikle o

zaman bir hastaya yliz mililitre icerisinde ayni dozda ilag

kullanmak isteniyorsa, o zaman 3000 miligram ilacin bu

stvinin igerisine konulmasi gerekiyor ki ilacin dozajini

ayarlamig olsun. Bir sikint1 yasamasin. Peki devam ettim

birazcik daha.

Yapilan kodlamalar iki 6gretmen icin ayr1 ayri sayilmig ve dort ana kategori altinda yer alan 6gretmen
eylemleri i¢in frekans ve ylizde tablolart olusturulmustur. Yiizde degerleri hem dort ana kategori i¢in hem de
eylemlerin potansiyeline gore belirlenmistir. Yiizde degerleri hesaplanirken 6gretmenin bir ders i¢inde kullandigi
ilgili eylem frekanslari, o ders iginde yaptig1 tiim eylemlerin frekansina oranlanmistir. 6B smifinin cebirsel ifade
alt 6grenme alaninda planlanan ders dongiisii kapsaminda yapilan Revizyon-2 dersinde ortaya c¢ikan eylem
frekanslarina ve ylizde degerlerine iligkin hesaplama Tablo 4’de 6rnek olarak verilmistir.

Tablo 4. ikinci ders imecesi dongiisii kapsamindaki Revizyon-2 dersinde ortaya ¢ikan eylem frekans ve
yuzdeleri

Frekans Ylzde
Toplam DP YP Toplam DP YP
Agiga Cikarma 20 13 7 38,46% 25,00% 13,46%
Karsihk Verme 11 8 3 21,15% 15,38% 577%
Destekleme 9 4 5 17,31% 7,69% 9,62%
Genisletme 12 5 7 23,08% 9,62% 13,46%
Toplam 52 30 22 100,00% 57,69% 42,31%

DP: Diisiik Potansiyelli YP: Yiksek Potansiyelli

Tiim derslere ait ilgili tablolar olusturduktan sonra dgretmenlerin bir ders boyunca yaptiklar1 diisiik ve
yiksek potansiyelli eylemlerin dagilimlarmi belirleyebilmek ve hangi eylem kategorisinin ne oranda
kullanildigin1 ortaya c¢ikarabilmek igin bu yilizde hesaplar1 kullanilarak olusturulan grafikler bulgularin
sunumunda kullanilmstir.

2.4.1. Arastirmanin Gegerligi ve Giivenirligi

Nitel olan s6z konusu g¢alismanin gegerligini ve gilivenirligini saglamak i¢in elde edilen verilerin %30’u
aragtirmaci, bir matematik egitimcisi ve analiz g¢ercevesini olusturan arastirmacilardan biri olan diger bir
matematik egitimcisi tarafindan incelenmistir ve birbirlerinden bagimsiz olarak kodlanmigtir. Ayr1 ayr1 ortaya
¢ikan Ogretmen eylemi kodlar1 karsilagtirilarak ortak bir karara varilmistir. Arastirmanin giivenilirlik
hesaplamast i¢in arastirmaci ve bir matematik egitimcisinin kodlamalar1 Miles ve Huberman’in (1994) 6nerdigi
giivenirlik formiilii kullanilarak karsilastirilmistir. Hesaplama sonucunda yapilan kodlamalarin giivenirligi %87
olarak hesaplanmistir. Miles ve Huberman’a (1994) gore givenirlik hesaplarinin %70’in iizerinde olmast
arastirmanin giivenilir kabul edilmesi i¢in yeterli oldugundan s6z konusu arastirma giivenilir kabul edilmistir.

3. Bulgular

Cahismanin bulgular1 ders planlarmin uygulayicisi olan Hale ve Ceren Ogretmen igin ayr1 ayri verilmistir.
Bulgulara ait birinci ve ikinci alt baghklarda sirasi ile Hale ve Ceren Ogretmen’in eylemlerinin potansiyellerine
gore gelisimini gdsteren bulgular sunulmakta iken iiciincii alt baslikta Hale ve Ceren Ogretmen’in sinif ici
Ogrenci-6gretmen diyaloglarindan érnek kesitler verilmektedir.
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3.1. Hale Ogretmen’e Ait Bulgular

Uygulayici dgretmenlerden Hale Ogretmen’in 6B subesinde ii¢ dongii boyunca gergeklestirmis oldugu
revizyon derslerine ait 6gretmen eylemlerinin geligimi dort ana kategori altinda ve potansiyellerine gére olmak
iizere iki baslik altinda incelenmistir. Hale Ogretmen’in her bir dongiide gergeklestirdigi revizyon derslerinin
hangi alt 6grenme alaninda gergeklestigi Tablo 5’te verilmistir.

Tablo 5. Hale Ogretmen’in dikey gelisiminin incelendigi alt 6grenme alanlar1 ve subeleri

Alt Ogrenme Alam Revizyon Dersinin Yapildig1 Simiflar
I. DoNgU Dogal Sayilarla islemler 6B
I1. Dongu Oran 6B
111. Déngii Cebirsel Ifadeler 6B

3.1.1. Hale Ogretmen’in Eylemlerinin Potansiyeline Gére Geligiminin Incelenmesi

Hale Ogretmen’in her bir dongii kapsaminda yaptig1 eylemler potansiyeline gore ayrilmustir. Daha sonra
disiik ve yliksek potansiyelli eylem frekanslarmin ilgili dongiide gergeklestirdigi tim eylem frekansina olan
oranlar1 belirlenmistir. Hale Ogretmen’in dongiiler kapsaminda gergeklestirdigi eylemlerin potansiyeline gore
geligimi Sekil 3’te verilmistir.
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----- Dogrusal (YOKSEK POTANSIYELLI)
Sekil 3. Hale Ogretmen’in dongiiler kapsaminda yaptig1 eylemlerin potansiyeline gore gelisimi

Sekil 3 incelendiginde, Hale Ogretmen’in déngiiler boyunca diisiik potansiyelli eylemlerin oran1 azalirken
yiiksek potansiyelli eylemlerin oraninim arttig1 goriilmiistiir. ilk ders dongiisiinde diisiik ve yiiksek potansiyelli
dgretmen eylemleri arasindaki fark oldukca yiiksek iken siirec icerisinde bu fark oldukca azalmustir. Ozellikle
III. dongiide yapilan diisiik ve yiiksek potansiyelli 6gretmen eylemlerinin %57,69’a %42,31 olmasi, Hale
Ogretmen’in neredeyse diisiik potansiyelli eylemler kadar yiiksek potansiyelli eylemleri kullanmaya basladigini
gostermistir.

3.1.2. Hale Ogretmen’in Eylemlerinin Dért Ana Kategori Altinda Incelenmesi

Hale Ogretmen’in déngiiler kapsaminda ortaya ¢ikan eylemlerinin 6grenci muhakemesini agiga ¢ikarma,
ogrenci katkisina karsilik verme, d6grenci muhakemesini destekleme ve 6grenci muhakemesini genisletme ana
kategorileri altinda incelenmesine iligkin bulgular Sekil 4’te verilmistir.
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Sekil 4. Hale Ogretmen’in dongiiler kapsaminda yaptig1 eylemlerin dort ana kategori altinda potansiyellerine
gore incelenmesi

Sekil 4 incelendiginde Hale Ogretmen’in 6grenci muhakemesini aciga ¢ikarma ve dgrenci muhakemesini
genisletme eylemlerini {i¢ dongii boyunca arttirdigr goriilmiistiir. S6z konusu artiy 6grenci muhakemesini
genisletme kategorisinde daha yiiksek oranda gergeklesmistir. Ogrenci muhakemesini genisletme kategorisi
dongiiler kapsaminda yapilan diisiik ve yliksek potansiyelli eylemlerin toplamina bakilarak incelendiginde bu
kategoride yer alan eylemler birinci dongiide %8,2 oranmnda (%1,4’i DP ve %6,8 YP olmak iizere)
kullanilmisken {iglincii dongiide bu oranm %23,1’e yiikseldigi (%9,6’s1 DP ve %13,5’1 YP olmak {izere)
goriilmiistiir. Ogrenci muhakemesini genisletirken kullandig1 eylemlerin potansiyelleri incelendiginde ise iig
donglide de yiiksek potansiyelli eylem oraninin diisiik potansiyelli eylem oranma kiyasla daha fazla oldugu
belirlenmistir. Ancak tigiincii dongiideki yiiksek potansiyelli eylem oraninin (%13,5) diger kategorilerde yer alan
yiiksek potansiyelli eylem oranlarmin arasinda en yiiksek yiizdeye sahip olmasi dikkat ¢ekmistir. Bunun yani
sira tigiincli dongiide %15,4’1 diisiik %5,8’1 yiiksek potansiyelli olmak iizere toplamda %21,2 oraninda yapilan
ogrenci katkisina karsilik verme eyleminin diger iki dongiiye kiyasla olduk¢a azaldig: goriilmiisken bu eylemler
potansiyellerine gore incelendiginde yiiksek potansiyelli eylem oranlarinda belirgin bir degisiklik olmadigi
belirlenmistir. Birinci ve ikinci dongiide diisiik ve yiiksek potansiyelli eylemler toplaminda bakildiginda en ¢ok
tercih edilen eylem kategorisi 6grenci muhakemesine karsilik verme (swrasiyla %33,8 ve %41,7) iken iiciincii
dongiide bu eylem kategorisine ait oran oldukca azalmistir. Birinci ve ikinci dongiilerde yapilan tiim eylem
kategorilerindeki artma ya da azalmalara bakildiginda Hale Ogretmen’in ikinci dongiide 6grenci muhakemesini
destekleyen eylemlerini azalttigi, bunun yerine 6grenci muhakemesini a¢ida ¢ikarma, 6grenci katkisina karsilik
verme ve dgrenci muhakemesini genisletme eylem kategorisindeki eylemleri daha ¢ok tercih ettigi goriilmiistiir.
Benzer sekilde ikinci ve tigiincii dongiilerdeki tim eylem kategorilerindeki artma ve azalmalar incelendiginde ise
Hale Ogretmen’in {igiincii dongiide 6grenci katkisina karsilik verme eylemlerini azalttigi, bunun yerine grenci
muhakemesini ac¢iga ¢gikarma, destekleme ve genisletme eylemlerini daha ¢ok tercih ettigi belirlenmistir. Bunun
yani sira ag1ga ¢ikarma eylem kategorisinde yapilan eylemler potansiyellerine gore incelendiginde ilk dongiideki
yiiksek potansiyelli eylem oranmin (%5,4) ikinci ve iiglincii dongiilerde oldukga fazla artis gdstermesi Hale
Ogretmen’in 6grenci muhakemesini ag1ga ¢ikarirken kullandig1 eylem tercihlerinde hizli bir degisim yasandigina
isaret etmektedir.

3.2. Ceren Ogretmen’e Ait Bulgular

Ceren Ogretmen’e ait bulgularda, Hale Ogretmen’e benzer sekilde ti¢ dongu kapsamindaki aragtirma
derslerinin gerceklestirildigi siniflardaki gelisim ele alinmistir. Ceren Ogretmen’in 6A veya 6C subesinde (i¢
dongii boyunca gergeklestirmis oldugu arastirma derslerine ait 6gretmen eylemlerinin geligimi dort ana kategori
altinda ve potansiyellerine gére olmak iizere iki bashk altinda incelenmistir. Ceren Ogretmen’in her bir dongiide
gerceklestirdigi arastrma derslerinin hangi alt 6grenme alaninda ve hangi subede gergeklestigi Tablo 6’te
verilmistir.
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Tablo 6. Ceren Ogretmen’in dikey gelisiminin incelendigi alt §grenme alanlar1 ve subeleri

Alt Ogrenme Alani Arastirma Dersinin Yapildigi Sniflar
I. Déngi Dogal Sayilarla islemler 6A
I1. Dongu Oran 6C
I11. Dongii Cebirsel Ifadeler 6C

3.2.1. Ceren Ogretmen’in Eylemlerinin Potansiyeline Gore Gelisiminin Incelenmesi

Ceren Ogretmen’in her bir dongii kapsaminda yaptig1 eylemler potansiyeline gore ayrilmistir. Daha sonra
diisiik ve yiiksek potansiyelli eylem frekanslarmin ilgili dongiide gergeklestirdigi tiim eylem frekansina olan
oranlar1 belirlenmistir. Ceren Ogretmen’in dongiiler kapsanminda gerceklestirdigi eylemlerin potansiyeline gore
gelisimi Sekil 5’te verilmistir.
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Sekil 5. Ceren Ogretmen’in dongiiler kapsaminda yaptig1 eylemlerin potansiyeline gore gelisimi

Sekil 5 incelendiginde birinci dongiide kullanilan diisiik (%35,09) ve yiiksek potansiyelli (%64,91) eylem
oranlart arasindaki farkin yiiksek olmasi dikkat g¢ekmistir. Ddngililer boyunca yiiksek potansiyelli eylem
oranlarinin arttig1 belirlenmistir. Yiiksek potansiyelli eylem oranlari artarken diisiik potansiyelli eylemlerin, tiim
Ogretmen eylemlerine olan oranmin azalmasi iki eylem kategorisinin giderek birbirine yaklastigini ortaya
koymustur.

3.2.2. Ceren Ogretmen’in Eylemlerinin Dort Ana Kategori Altinda Incelenmesi

Ceren Ogretmen’in dongiiler kapsaminda ortaya ¢ikan eylemlerinin dgrenci muhakemesini agiga gikarma,
ogrenci katkisina karsilik verme, 6grenci muhakemesini destekleme ve 6grenci muhakemesini genisletme ana
kategorileri altinda incelenmesine iligkin bulgular Sekil 6’da verilmistir.
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Sekil 6. Ceren Ogretmen’in dongiiler kapsaminda yaptig1 eylemlerin dort ana kategori altinda
potansiyellerine gore incelenmesi
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Sekil 6 incelendiginde birinci ve ikinci déngiilerde Ceren Ogretmen’in en cok tercih ettigi eylem
kategorisinin 6grenci muhakemesini agiga ¢ikarma oldugu goriilmiistiir. Bunun yani sira birinci dongiide 6grenci
muhakemesini destekleme ve genisletme eylem kategorilerinin diger iki eylem kategorisine oranla daha az tercih
edildigi ancak Ogrenci muhakemesini desteklerken ve genisletirken kullanilan yiiksek potansiyelli eylem
oranlarinm (%7,9 ve %10,5) diisiik potansiyelli eylemlere kiyasla diisiik olmadig1 belirlenmistir. Ogretmen
eylemi kategorileri dongiiler kapsaminda yapilan diisiik ve yliksek potansiyelli eylemlerin toplamina bakilarak
incelendiginde {iglincii dongiide yapilan 6grenci muhakemesini destekleme eylemine ait oranin (%16,3’i DP ve
%14,1’1 YP olmak fiizere toplamda %30,4) birinci dongiliye kiyasla (%8,8’i DP ve %7,9’u YP olmak iizere
toplamda %16,7) oldukca yiikseldigi dikkat ¢ekmistir. U¢ dongii boyunca eylem kategorilerine ait oranlar
incelendiginde Ceren Ogretmen’in dgrenci muhakemesini agiga ¢ikarma ve dgrenci katkisina karsilik verme
kategorilerine ait eylem oranlarini her bir dongiide azalttigi bunun yerine 6grenci muhakemesini destekleme
eylem kategorisini daha yiksek oranda tercih etmeye basladig: goriilmistiir. Ek olarak 6grenci muhakemesini
destekleme ve genisletme eylem kategorilerinde kullanilan yiiksek potansiyelli eylem oranlarinin her bir
dongiide diisiik potansiyelli eylem oranlar1 yakin oldugu ve hatta bazi dongiilerde yiiksek potansiyelli eylem
oraninin diisiik potansiyelli eylem oranindan daha fazla oldugu belirlenmistir. Bunun yan1 sira eylem kategorileri
arasinda belirgin bir geg¢is olmamasi, birindeki azalmanin diger {i¢ eylem kategorisine farkli sekillerde etki etmis
olmasi da dikkat ¢ekmistir.

3.3. Hale ve Ceren Ogretmen’in Simif ici Ogrenci-Ogretmen Diyaloglarindan Ornek Kesitler

Bu béliimde Hale ve Ceren Ogretmen’in derslerinde 6grencilerle aralarinda gecen diyaloglardan alinan rnek
kesitler ve bu béliimlere iliskin yapilan kodlamalar sunulmustur. Ogretmenlerin diyaloglar1 yiiriitiirken tercih
ettigi eylemlerin gelisimini 6rneklendirebilmek i¢in birinci ve Uglncu ders dongulerine ait drnek kesitler
verilmistir. Kesitlerde “...” transkript metnindeki diyalog i¢inde alinmayan kisimlar1 gostermektedir.

3.3.1. Hale Ogretmen’e Ait Ornek Kesitler

Hale Ogretmen’in birinci dongii kapsaminda yaptig1 ortak garpan parantezine alma dersine ait ders planinda
ortak carpan parantezine alma konusunda 6grencilerin {ist diizey diisiinme becerilerini tetikleyecegi diisiiniilen
“Para sayma, senaryo segme ve alan etkinligi” olmak iizere ii¢ etkinlik yer almistir. Bu etkinliklerden sonuncusu
olan alan etkinliginde Ogrencilere farkli renk ve boyutlarda dikdortgenler verilmistir. Dikdortgenlerden
bazilarmin birer kenar1 ayni uzunluktadir ve kartonlarin iizerinde cm cinsinden kenar uzunluklar1 yazilmistir.
Dort dikdortgeni uygun bir sekilde birlestirince kare elde edilebilmektedir. Ogrencilerden belirli kenarlar
cakistirilarak elde edilen daha biiylik dikdortgenlerin alanlar1 arasindaki iliskileri fark etmeleri beklenmistir. Bu
sayede dgrencilerin zihinsel eylem siirecini yagayarak ilk iki etkinlikte fark etmeye basladiklar1 ortak garpan
parantezine alma yonteminin farkli bir uygulama alanmnm oldugunu kesfetmeleri amaglanmustir. Alan etkinligi
sirasinda 0gretmenle dgrenciler arasinda gegen diyalog asagida verilmistir.

1 Ogretmen: Simdi hemen sizden sozlii olarak sunu istiyorum. Zaten yanda bizim biitiin seylerimizi
goriyorsunuz ve elinizde de var. Herkes elindekine de bakabilir. Dikdortgenin alanini
ifade eden islem. Dikdortgenin alanini nasil buluyorduk?

2 Gllce: Kisa kenart ile uzun kenarini ¢arpiyoruz.
3  Ogretmen:  Peki pembe dikddrtgenin alanini bulmak igin nasil bir islem yapmaliyim?
4 Ege: 23 ile 18’i carpmaliyiz. (Ogretmen yazar)
5 Ogretmen:  Yesili bulmak icin ne yapmalryim?
6 Arda: 23 ile 32’yi garpmaliyiz. (Ogretmen yazar)
7  Ogretmen: (Swa ile saryr turuncuyu sorar ve aldigi cevaplari tahtaya yazar.) Sonra toplam alani
bulmak i¢in nasil bir iglem yapalim?
8
= BN
9 Burgak: Biz soyle yaptik. Kare haline getirip karenin alanini hesapladik.

10 Ogretmen: Cok giizel siz zaten baya bunlar1 gidip sonuca kadar ulasmissiniz. Arkadasmiz cok giizel
bir fikir verdi. Ben simdi bunlar1 tek tek yaziyorum. Yirmi ii¢ ¢arpt on sekiz. Araya
hangi isareti koyacagim?

11 Ogrenciler: Toplama.

12 Opretmen:  Toplam alami veren ifadeyi yazar. Sonra mavi ve kumizi dikdortgenlerin alanlarin
sorar. Ogrencilerden tek tek cevaplarini alir ve yazar. Toplamini da yazar. Kareyi de
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sorar.

13 Ogretmen:  Suradaki mavi ve kirmizilarmn toplami karenin alani yapar mi?

14 Ogrenciler: Evet.

15 Opretmen:  Bir de karenin alan1 degil mi? Kendisi var. Islemsel olarak inceleyelim. Pembe ve yesilin
toplami maviyi olusturuyor mu? Sekilden bakalim.

16 Ogrenciler: Evet.

17 Ogretmen: (Ayni sekilde sart ve turuncunun toplaminin da kirmizinin alanina eit oldugunu soyler.)
Islemsel olarak bunu nasil ifade etmis peki matematiksel olarak?
18 Bader: Nasil yani?

19 Ogretmen:  Sekil olarak belli bu ikisini birlestirdim...... Peki burada banka etkinliginde yaptigim
gibi bunu (uzun islemi gosterir) daha kisa bir iglemle ifade ettim. ... Burdan buraya
matematiksel olarak islemi gelistirdim. Nasil atlattim, bunu soruyorum. Burada 6rnegi
var. (Banka etkinligini gostererek)

20 Edanaz 18 ile 32’yi toplayinca 50 eder. 35 ile 15’1 de toplayinca 50 eder.

21 Ogretmen:  (Devamindaki ¢arpma islemini séylemeyince onu devam ettirmesini hatirlatir ancak
ogrenciden direk yanit gelmez kendisi yazar.) Peki ¢ocuklar bir sorum var size. Ben
23.50 yazmigtim. Simdi 18+32, 50’yi basa aldim, 23. Bu sekilde yazdim. Eda bana bu
sekilde soyledi. Degisen bir sey oldu mu?

22 Ogrenciler: Hayir.

23 Ogretmen: Degisen bir sey olmadi. Yani bunu basa yazmamla bunu basa yazmam arasinda bir fark
var m1? Yok (kendi cevaplar).

Yapilan kodlamalarda Hale Ogretmen’in diisiik potansiyelli eylemlerden “Bilinen ifade ve islemleri isteme,
Dogru yaniti onaylama, Yonlendirme ve Bilgi Verme” eylemleri ortaya c¢ikmigken yiliksek potansiyelli
eylemlerden “Akil yiiriitmeyi tesvik etme ve Ogrenci hatasii fark ettirme” eylemlerini kullandig1 ortaya
cikmustir. Bilinen ifade ve Islemleri Isteme (1,3,5,7,10,12) eylemi dikdértgenin alan formiiliinii ifade ederken ve
ilgili dort islemi belirlerken yapilan 6gretmen eylemi icin kodlanmistir. Ogrencilerin farkli renklerdeki
dikdortgenlerin alanlarmi ifade eden islemleri dogru bir sekilde ifade etmesi {izerine Ogretmenin yaptigi
onaylama eylemi “Dogru yaniti onaylama (10)” olarak kodlanmistir. Farkli renk ve boyutlardaki dikdortgenlerin
ortak kenarlarinin birlestirilmesiyle olusan dikdortgenlerin alanlarini veren islemleri ifade etmeleri icin
Ogretmenin yaptig1 eylemler “Ydnlendirme (13,15,17)” eylemi olarak kodlanmistir. Dikdortgen alanmi ifade
ederken c¢arpanlarm yerinin degismesinin ¢arpma isleminin sonucunu degistirmedigi bilgisini verme eylemi
“bilgi verme (23)” olarak kodlanmigtir. 19 numarali satirda yer alan ifadede ise 6gretmen, iki etkinligi birbiri ile
iliskilendirmek adma &grencileri akil yiiriitmeye tesvik etmistir. Bu eylem TMSSR cercevesine gore yiksek
potansiyelli bir eylemdir. Diyalog devam ettiginde 6gretmen 6grenciden dogru yanit gelmesine ragmen ortak
¢arpan parantezine alinan bir ifadede carpanlarin yerleri degisse de sonucun degismeyecegini kendisi sdylemek
yerine dgrencilerin kendilerinde var olan ¢carpmanin toplama islemi iizerine dagilma 6zelligi bilgisini kullanarak
akil yiiriitmeleri konusunda tesvik etmeye ¢alismistir. Diyalog 6grenci dogru yaniti verdiginde 20 numarali
satirda sona ermis olabilirdi ancak 6gretmen O6grencinin verdigi yanittan yola ¢ikarak yapilan muhakemeyi
genisletmeyi tercih ettigi i¢in devam etmistir. Bu baglamda 19 ve 21 numarali satirlardaki eylem ayn1 olsa da iki
farkli baglam igerisinde karsimiza ¢iktigindan bu bolimde yer alan kodlarm frekanslar1 belirlenirken akil
yiirlitmeyi tesvik etme kodu 2 defa sayilmistir.

Hale Ogretmen iiciincii dongii kapsaminda, verilen bir ériintiiniin genel kuralm1 bulma iizerine planlanan bir
etkinlikte 6grenciler kisa bir video izlemistir. Videoda kiirdanlar kullanilarak adim adim bir katl, iki katlh, ii¢
kath ¢opten evler yapilmistir. Daha sonra 6grencilerden on bir kath ¢opten ev yapilabilmesi i¢in kag gubuga
ihtiyaglarinin oldugunu bulmalar1 istenmis ve 6rintliyl deneyimlemeleri i¢in renkli sayma ¢ubuklar1 ve sayma
cubuklarini kullanarak elde ettikleri verileri daha sistemli bir sekilde kaydedebilmeleri i¢in ise bir etkinlik kagid1
dagitilmistir. Bu etkinlik kapsaminda 6grencilerin kendi gruplariyla galisip bir sonuca ulastiktan sonra 6gretmen
ile tiim sinif arasinda gecen diyalogdan alinan kesit asagida verilmektedir.

1 Ogretmen:  Evet gocuklar. Tiim gruplar bulduguna gore artik rahatlikla yapabiliriz. Ne bulduk ¢ocuklar?
Birinci sekildeki cubuk sayist kacti?

Ogrenciler: 1

Ogretmen:  (Tabloyu doldurur) Cubuk sayis1 diyorum, 6. Ikincisinde?

Ogrenciler: 9

Ogretmen:  (Tabloyu doldurur) tclinciisiinde?

Ogrenciler: 12

Ogretmen  (Tabloyu doldurur) Bu sekilde yazdik. Peki 11. adimda?

Ogrenciler: 36

CoO~NO OB WN
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9 Ogretmen:  Siiper. Peki kural olarak kim sdylemek ister? Yani adim sayisi ile cubuk sayis1 arasinda her
satirda ayni kurali uygulamaliyim. Yani bunda uyguladigim kuralla 6’ya ulasiyorsam ayni
kuralla ikinci adimda 9’a ulagsmaliyim. Ayni kuralla 3. Adimda 12’ye ulagmaliyim. Yani
sabit bir kuralim olmali. Arda?

10 Arda: 3 ile carpip 3 eklemeliyim.

11  Ogretmen: Arda dedi ki adim sayisin1 3 ile ¢arpryorum sonra iistiine ka¢ ekliyorum, 3. Ayn1 sekilde...
(devam ederek tabloya ilgili islemlerle doldurur.) Peki geldim yine genel bir cebirsel ifade
ile bunu sdyleyecegim, genel bir kural. Kacinct adimi aliyorum ¢ocuklar genel kural i¢in?
[1k hani matematiksel bir dilimiz vard1?

12 Ogrenciler: N

13 Ogretmen:  Pekin. adim igin genel kurali bana kim sdylemek ister cebirsel olarak? Nehir?

14 Nehir: n garpi {i¢ art1 3.

15 Ogretmen: Evet dogru. Dogru sdyledi. n carpi iic. Peki cocuklar ben her zaman kat sayiyr ne
yapiyordum cebirsel ifadelerde? Basa yazmam iyi oluyordu degil mi? O zaman ben buna ne
derim. 3n+3. Yani n’i ii¢le ¢arptim 3’1 ekledim. Bunu hallettik. Simdi, (Hazirlanan sorular
tahtaya yansitir.) Binanin kag katli oldugunu size sdylesem mesela diyecegim ki 25 katli,
cubuk sayisini bulabilir miyim? 25 katli bir seyi burada uzun uzun yapmam zor. Ya da 50
katl kiiciik cubuklarla bunu tek tek yapmam zor. Ama bir pratik sey var biraz 6nce ulastik
aslinda buna. Nasil yapabilirim. Kat sayisin1 kullanarak gubuk sayisini bulabilir miyim?

16  Kivang: Bir sonrakinin 3 fazlasi.

17 Ogretmen:  Bir sonrakinin 3 fazlasi diyorsun. Ya da bir dncekinin 3 fazlas1?

18 Kivang: Ay evet bir dncekinin 3 fazlasi.

19  Ogretmen:  Peki bir dncekini sorsam. Yani her seferinde sen ne yapacaksimn, 50 kath dedigimde sen tek
tek tek Orlintiiyli mii olusturacaksin? Yoksa pratik bir kuralla m1 bulacaksin?

20 Eylal: 3 ile ¢arpip 3 ekleyecegim.

21 Ogretmen: Evet dogru soyliiyor. Eyliil diyor ki ben genel kurala
ulastim artik ben size ne sorarsam sorayim ¢ubuk sayisini
bulabilirsiniz. Peki toplam ¢ubuk sayist verildiginde kag
katli oldugunu bulabilir miyim? Ornegin 162 tane ¢ubuk
verdim. Bunun kag katli oldugunu bulabilir miyim? Hangi
islemle bulabilirim? 162 gubuk var elinizde malzememiz
bu. Diyorum ki ¢ocuklar kac katli yapabilirsiniz tek tek
ugragmayin. Bana pratik bir sey sdyleyin.

22 Ege: 3 ile ¢arpip 3 eklerdim.
23 Ogretmen:  Yani ben sunu sordum. 162 katli sormadim da, 162 gubuk versem kag kacli olur demistim?
24 Ege: O zaman 3 ¢ikarip 3’e bolerdim.

25 Ogretmen: Evet Ege diyor ki tersten giderim. Siz bize ¢ubuk sayisini da verseniz kag¢ kath oldugunu
bulurum. Yani demek ki ¢ocuklar benim oriintiide genel kurali bulmam ne igime yariyor?
Kendim deneyimleyemeyecegim seylerin sayilarini bulmama yariyor. Ayni1 zamanda bana
sonucu verdiginde benim adim sayisini bulmama yariyor. Demek ki buldurmaya calistigim
kural iki tane isime yariyor.

Yapilan kodlamalarda diisiik potansiyelli eylemlerden cevap isteme, bilinen ifade ve islemleri isteme, ogrenci
anlamasint yoklama, égrenci hatasim diizeltme, dogru yamiti onaylama eylemleri ortaya ¢ikmigken yiiksek
potansiyelli eylemlerden ogrenci hatasimi fark ettirme ve kavramsal bilgi verme/agiklama yapma eylemleri
ortaya ¢ikmustir. Cevap isteme (1,3,5,7,9) eylemi Ogrencilerin gruplariyla ¢alisip buldugu her bir sekilde
kullanilan ¢ubuk sayisinin ka¢ oldugunu ve bu sekil oriintiisiiniin genel kuralini isterken yapilan 6gretmen
eylemi i¢in kodlanmistir. Genel kural yazilirken matematikte kullanilan bilinmeyenin ne oldugunu sordugunda
(11) yapilan 6gretmen eylemi ise bilinen ifade ve islemleri isteme bashgi altinda kodlanmistir. Sekil Sriintiisind
ifade eden genel kuralin ne isimize yaradigini 6grencilerin anlayip anlamadigini kontrol etmek icin yapilan
dgretmen eylemi (15) dgrenci anlamasim yoklama olarak kodlanmustir. Ogrencinin verilen sekilde bulunan kat
sayisini kullanarak ¢ubuk sayisina ulasirken verdigi hatali yanit {izerine 6gretmenin yanlist kendisinin diizeltmesi
(17) dgrenci hatasini diizeltme olarak kodlanirken benzer igerikteki sorusuna bir 6grencinin yanlig yaniti iizerine
dogru yaniti dogrudan kendisinin vermesi yerine Ogrenciye fark ettirmesi ig¢in yaptigi eylem (23) dgrenci
hatasim fark ettirme olarak kodlannustir. Ogrencilerin driintiiniin kuralini veren cebirsel ifadeleri ifade etmeleri
lizerine yapilan 6gretmen eylemi (15, 21) dogru yamiti onaylama seklinde kodlanmigtir. Her bir adimda
kullanilan ¢ubuk sayilarinin bir 6nceki adimdan yola ¢ikarak bulunmasi yerine 6grencilerin hangi adim sorulursa
sorulsun gerek ¢ubuk sayisini gerekse ¢ubuk sayisi verildiginde kagmcei adim oldugunu veren genel bir ifadeye
ulagmalar1 i¢in yaptig1 ardisik eylemler (19, 21) genelleme isteme bashigi altinda bir defa kodlanmistir.
Oriintiiniin genel kuralinin bulunmasimnin neden gerekli oldugunu agiklayan 6gretmen eylemi (25) ise kavramsal
bilgi verme/a¢iklama yapma olarak kodlanmistir.
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3.3.2. Ceren Ogretmen’e Ait Ornek Kesitler

Ortak carpan parantezine alma konusunun Ogretiminde Ogrencilere para sayma etkinligi yaptirilmig ve
senaryo geregi 0grencilere yiiklii miktarda kagit para dagitilmistir. Bir bankanin ¢aliganlari olarak en kisa siirede
kendilerine verilen paralar1 saymalari igin bir ydntem gelistirmeleri istenmistir. Ogrenciler dért-bes kisilik
gruplar halinde ¢alisip paralar1 saymak igin farkli yontemler gelistirmisler ve bu yontemleri paylasmiglardir.
Ceren Ogretmen, dgrencilerin ayni tiir paralari sayarak gelistirdikleri yontemi modellemek icin tahtada yazili
olan islemde ilgili yerlere farkli miktarlar1 temsil eden kagit paralari yapistrmistir. Verilen Kesitte bu slregte
ortaya ¢ikan bir diyalog sunulmustur.

1 Ogretmen: Harikayiz. Peki, insanlar bu bankaya yeni paralar yatirdiklarinda sizin buldugunuz bu
pratik yontem ise yarar mi?
2 Bazi 6grencilerden evet cevabi gelir.

3 Ogretmen: Berkay, neden yarar? Mesela sdyle soyleyeyim. Ben geldim, siz ¢alistyorsunuz,
burada ar1 gibi. Bu bankaya 20 tane ellilik yatirdim. Neresi degisir bu islemde? En
alttaki islemden bahsediyorum. Geldim bu bankaya 20 tane daha 50’lik yatirdim.

4 Berk: Artmaz mi?

5 Ogretmen: Neresi?

6 Berk: 20’ler. 20 tane kag?

7 Ogretmen: 50 TL.

8 Berk: Ha 50ler artt1.

9 Ogretmen: Islemde neresi degisir? Burada 50 TL’ye karsilik gelen yer neresi?
10 Berk: Surast.
11 Ogretmen: Peki 20 tane daha 50 Tl ekledigimde neresi degisir bu islemde?

12 Berk: Orasi.
13 Ogretmen:  Gel goster, hemen kos.
14 Berk: Burasi degisir

Ogrenci eliyle neresinin degisecegine isaret eder.

16 Ogretmen: Yani 50°nin Uzerine mi 20 ekleyelim?
17 Berk: Hihi (kafa sallar).

Ceren Ogretmen’e ait her bir eyleme yonelik yapilan kodlamalarda diisiik potansiyelli eylemlerden dgrenci
hataswun diizeltme, fikirlerin tam olarak ifade edilmesini isteme, agikliga kavusturma eylemleri ortaya ¢ikmigken
yiksek potansiyelli eylemlerden akil yiiriitmeye tesvik etme Ve agiklama isteme eylemleri ortaya ¢ikmustir.
“Insanlar bu bankaya yeni paralar yatirdiklarinda sizin buldugunuz bu pratik yéntem ise yarar mi?” sorusu (1)
akil yiiriitmeye tegvik etme olarak kodlanmustir. Bazi 68rencilerin bu soruya “evet” seklinde cevap vermesi
uizerine Ceren Ogretmen’in neden yaradigini diisiindiiklerini ifade etmelerini istemesi (3) agiklama isteme
eylemine karsilik gelmistir. Ogrencilerin bir kisminin sorulan soru iizerine verdigi yanit1 bir grencinin net bir
sekilde ifade etmesini istemesi eylemi birden fazla satirda (3, 5, 9, 11, 13) devam etmis ve fikirlerin tam olarak
ifade edilmesini isteme eylemi altinda ayn1 baglam iginde yapilmis oldugu i¢in yalniz bir kez kodlanmigtir. Bu
arada 6grencinin sorulan soruya verdigi yanlis cevabi diizelten dgretmen eylemi (7) dgrenci hatasun diizeltme
olarak kodlanmistir. Diyalog sonunda 6grenci, bankada bulunan toplam paray: ifade eden islemde tam olarak
neresinin de@isecegini dgretmenin istemesi sonucunda gelip tahtada gosterir. Ogretmen, dgrencinin eliyle
gosterdigi cevabi dogru anlayip anlamadigimi ortaya g¢ikarmak igin isaret edilen yeri tanimlamig (16) ve bu
eylemi agikliga kavusturma bashgi altinda kodlanmigtir.

Ceren Ogretmen, iigiincii dongiide “Aritmetik dizilerin kurahini harfle ifade eder; kural harfle ifade edilen
dizinin istenilen terimini bulur.” kazanimi igin planlanmis olan dersin {igiincii etkinligi i¢in 6grencilere bir sekil
Oriintiisti vermistir. Gruplara Orlintiideki sekil sayisi ile kenar sayisi arasindaki iliskiyi sayisal olarak ifade
edebilmeleri i¢in bu etkinlik i¢in hazirlanmig bir ¢aligma kagidi dagtilmigtir. Tiim gruplar ¢aligma kagidinda yer
alan tabloyu doldurup sayisal iliskiyi ifade etmisler ve sonra bulduklar1 kurali Ceren Ogretmen ile
paylagmislardir. Verilen kesit, bu paylasim sonrasinda Ceren Ogretmen ile tiim smif arasinda gegen diyalogdan
almmugtir.

1 Ogretmen: Peki bu sekilde genelleyebilmem yani bu sekilde arada bir iliski kurabilmem nasil isime
yarar? Diyelim ki ben size ¢izemeyeceginiz ¢iinkii yedigeni ¢izemediniz mesela kolay bir sey
degil, diyelim ki ..
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2 Ediz: Mesela ylizgen.
3 Ogretmen: Ediz’in dedigini alalim. Diyelim ki nokta nokta gitti. Yiiziincii sekle geldik diyor. 100. sekil
kag kenarl1 bir cokgenden olusur?

4 Bazi 102.
6grenciler:
5 Ogretmen: Bunu biitiin gruplar kendi arasinda bir tartissin bakalim, Yiiziincii sekil, ka¢ kenarl olur?
Neden?
6 Tim (Beklemeden) 102.
ogrenciler:
7 Ogretmen: Neden 102 olur? Bir kisiden alalim. Leyla?
8 Leyla: Ciinkii siirekli her sekilde, kenar sayis1 2 arttig1 i¢in 102 olur.

9 Ogretmen: Yani arasinda genel sayisal bir iliski yakaladmiz. Ve bu genellemeyi yapmak size ne
kazandird1? Hi¢ kalem oynatmadan ister yiiziincli adimi sorsun ister, 1000. adimini sorsun, 2
ekleyip, kag kenarl bir gokgen oldugunu bulmanizi saglada.

Ceren 0gretmenin eylemleri i¢in yapilan kodlamalarm tamami yiiksek potansiyelli olup dgrenci anlamasini
agiga ¢ikarma, genelleme isteme, agiklama isteme ve kavramsal bilgi verme/agiklama yapma olarak
belirlenmistir. Ogrenci anlamasini agiga ¢ikarma eylemi, Ceren Ogretmen’in, 6grencilerin sekil driintiisiinde
sayisal bir iligki bulmalarimm ve bunu cebirsel olarak ifade etmelerinin nasil ise yarayacagmi sormasi (1) i¢in
kodlanmustir. Ceren Ogretmen’in deneyimlenemeyecek kadar yiiksek bir sekil verip o adimda olusacak seklin
kac¢ kenarli oldugunu istemesi (3) eylemindeki amag 6grenciyi genelleme yapmaya tesvik etmektir ve bu eylem
genelleme isteme olarak kodlanmigtir. Bu soru {izerine Ogrencilerin cevabi sayisal olarak vermesi iizerine
Ogretmenin bulduklar1 yaniti dogrudan kabul etmeyip nedenini 6grenmek istemesi agiklama isteme olarak
kodlanmistir. Diyalogun sonunda 6gretmenin diger etkinlige ge¢meden once etkinligin amaci dogrultusunda
kavramsal bir agiklama yapmasi eylemi (9) kavramsal bilgi verme/aciklama yapma olarak kodlanmistir.

4. Tartisma ve Sonug

Ders imecesi modeli ile iist diizey diislinmeyi tetikleyen 6gretim uygulamalarinin tasarlandigi caligma
kapsaminda Ogrencilerin {ist diizey diistinme becerilerini destekleyen o6gretmen eylemlerinin gelisiminin
incelendigi bu caligmada dongiiler boyunca Ogretmenlerin yiiksek potansiyelli eylem oranlarinin arttigi
goriilmiistiir. Ogretmen eylemlerinin yiiksek veya diisiik potansiyelli olmasma gore tartigmalarmn yapismin
farklilastig1 ve kisa cevapli sorular sormak yerine grencilere diisiincelerinin nedenlerinin soruldugu, agiklama
yapmalarinmn beklendigi, kendisi gibi diisiinmeyen arkadaslarini ikna etmelerinin istendigi durumlar
yaratildiginda O6grencilerin iist diizey gerektiren eylemler yaptigi ve tartigmalar iginde daha aktif oldugu
gorilmiistiir.

Ogrenci diisiinmesine odaklanarak tasarlanan dgretim uygulamalarinimn, dgrencilerin iist diizey diisiinme
becerilerini tetikleyici yiiksek potansiyelli 6gretmen eylemlerinin oranmi arttirdigi goriilmiistiir. Yiiksek
potansiyelli 6gretmen eylemlerinin y1l boyunca artmasmda dgretmenlerin iist diizey diisiinmeyi tetikleyici
sorular, etkinlikler ve benzer uygulamalara iliskin kazanmis olduklari1 diisiiniilen farkindaligin da etkisinin
olabilecegi diisiiniilmektedir. Herbel-Eisenmann, Steele ve Cirillo (2013) etkili smif i¢i sdylemleri desteklemek
icin tasarlanan materyallerin st bilis gerektiren etkinliklerde kullanilmasi sirasinda ortaya ¢ikan 6gretmen
eylemlerini ele alan ¢aligmalarinda, iist diizey diisiinmeyi destekleyen ders planlart hazirlama konusunda edinilen
tecriibenin etkisini agik bir sekilde ifade etmiglerdir. Herbel-Eisenmann ve arkadaglar1 (2013), 6gretmenlerin
simif sdylemleri {izerine ayrintili diisiiniip ders planlar1 olusturmayr 6grendikge hem iiretken hem de etkili
Ogrenci 6grenmesi igin smif i¢i sdylem uygulamalarini nasil gergeklestirecekleri konusunda daha amagli hale
geldigini ortaya koymustur. S6z konusu ¢aliymada katilimci 6gretmenlerin planlar1 hazirlarken ve uygulama
derslerinden sonra planlart degerlendirirken odak noktalar1 6grencilerin iist diizey diisiinme becerilerini
tetiklemek olmustur. Bu durum da Herbel-Eisenmann ve arkadaslarinin (2013) kendi ¢alismalarinda ifade
ettikleri farkindalik ile 6gretmenlerin kendi eylemlerinde daha amagl hareket ettikleri ve bu durumun da
gelisimlerini destekledigi diistiniilmektedir. Her ne kadar katilimci Ogretmenlerin aragtrma ve revizyon
derslerindeki eylemlerinin analiz edileceginden haberleri olmasa da ogrenci diisiincesine odaklanilarak
olusturulan ders planlarinin 6gretmen eylemlerindeki gelisimi destekledigi ortaya ¢ikmistir.

S6z konusu calismada ders dongiisii boyunca 6gretmenler tarafindan en diisiik oranda kullanilan “6grenci
muhakemesini genigletme” eylem kategorisinin siire¢ i¢erisinde en ¢ok gelistirilen kategori oldugu goriilmiistiir.
Bununla beraber ardisik ders dongiilerindeki 6gretmen-6grenci diyaloglari incelendiginde diisiik potansiyelli
eylemlerle ytiksek potansiyelli eylem oranlari arasinda belirgin bir iliskinin olmadigi, bazi durumlarda herhangi
bir kategoride yer alan eylemlerin oranlarindaki diismenin bagka bir eylem kategorisinin artmasini
destekleyebilecegi ele alinmisken bazi durumlarda ana eylem kategorileri arasinda belirgin bir gecisin olmadigi
tartigilmigtir.  Yapilan ¢aligmanmn verileri analiz edildiginde 06grenci muhakemesini desteklemek ve
genisletebilmek icin ¢ogunlukla 6grencinin muhakemesini agiga ¢ikarilmasina ya da 6grenci katkisina ihtiyag
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duyuldugu gériilmiistiir. Ogrenci ile gretmen arasinda gecen diyaloglarda iist diizey diisiinme becerisinin ortaya
¢ikarilmasi igin yapilan diisiik ve yiiksek potansiyelli eylemler arasinda ideal bir oran ortaya ¢ikmamistir. Bazi
diyaloglarda diisiik potansiyelli eylemler cogunlukta iken bazi diyaloglardaki tiim 6gretmen eylemlerinin yiiksek
potansiyelli oldugu ortaya konmustur. Yani diyalogun kalitesini belirleyen sey, dgretmenin yaptigi eylemin
potansiyeli degil 6grenci diisiincesini yonetirken segilen eylemin dgrencinin yeni baglantilari kurmasina engel
olmadan ihtiyac1 olan bilgiye kendi basma ulasmasinda rehberlik edip etmemesidir. Ozellikle tiiincti ders
dongiisiinde hem Hale Ogretmen’in hem de Ceren Ogretmen’in genisletme kategorisine ait eylem yiizdesinin
hizli bir artis gostermis olmasi yapilan eylemlerin konudan bagimsiz degerlendirilemeyecegini ortaya
koymustur. Ugiincii ders dongiisiinde uygulanan ders planinda &grenciler kendilerine verilen say: driintiilerini
ifade eden genel kurallar bulmaya calismiglardir. Dolayisiyla genel terime ulasabilmek igin ihtiyag¢ duyulan
rehberligi saglarken uygulayict 6gretmenlerin yaptiklar1 eylemlerin, diger ders dongiilerine oranla ¢ok daha
yiiksek oranda genisletme kategorisinden olmasi bu bulguyu desteklemistir. Bunun yani sira yapilan 6gretmen
eylemleri potansiyeline gore incelendiginde, dgrencilerin muhakemelerini destekleyen ve genisleten yiiksek
potansiyelli eylemlerin ortaya ¢ikabilmesi i¢in diisiik potansiyelli eylemlerin de énemli bir role sahip oldugu
ortaya ¢cikmistir. Dolayisiyla 6grenci muhakemesini agiga c¢ikarabilmek adina yapilan eylemlerin potansiyeline
bakilmaksizin énem arz ettigi diisiiniilmektedir. Calismanin bulgularina benzer olarak Cengiz ve arkadaslarinin
(2011) calismalarinda tek tiir eylemlerin tek basina 6grenci diisiincesini genisletmek igin etkili olmadig1 bunun
yerine ortaya c¢ikarma (eliciting), destekleme (supporting) ve genisletme (extending) eylem tiirlerinin birlikte
kullaniminin 6grenci diisiincesini genigletirken firsat yaratmada 6nemli bir role sahip oldugunu ifade etmiglerdir.

Ogretmenlerin iist diizey diisiinmeyi tetikleyici sorular, etkinlikler ve benzer uygulamalara iliskin kazanmis
olduklar1 farkindaligin, ders imecesi dongiileri disinda y1l boyunca gerceklesen derslerde de etkisini gostermis
olabilecegi diisiiniilmektedir. Leikin ve Rota (2006) 6zel durum g¢alismasi deseninde yiiriittiikleri ¢aligmalarinda
bu diisiinceyi destekleyen bazi bulgulara ulagsmislardir. Bir 6gretmenin sorgulama tabanli sinif ortamindaki tiim
smifla arasinda gegen tartigmalari yonetme yeterliligindeki gelisiminin incelendigi ¢aligmada ders yapisindaki
degisimin, tasarlanan etkinliklere bagli olmadigmi bunun yerine dersin uygulayicist 6gretmenin, 6grencilerdeki
gelisimi fark ettikge onlar1 smif i¢i etkinliklerde 6zgiir birakma konusunda giiven duymasindan ve sorgulama
tabanli dersleri yonetmedeki artan uzmanlifmm Ogrencilerin ilerleyisini ve aktif Ogrenmelerini
hizlandirmasindan kaynaklandigi goriilmiistiir. Bu agidan caligmamizda &grencilerin iist diizey diisiinme
becerilerini gelistirmeyi odaga alan bir yaklasimla hazirlanmig ders planlarmnin 6gretimin niteligini arttirdigi
diisiiniilmektedir. Dersin uygulayicist 6gretmenlerin {ist diizey diisiinme becerisine dair kazanmig olduklari
diistiniilen farkindaligi1 y1l boyunca sinif igi tartigmalar1 yonetirken kullandig1 eylemlere yansitmis olabilecekleri
tartigilmistir.

5. Oneriler

Ogretmenlerin iist diizey diisiinmeyi tetikleyici sorular, etkinlikler ve benzer uygulamalara iliskin kazannus
olduklar1 farkindaliklari, ders imecesi dongiileri disinda yi1l boyunca gerceklesen derslerde de etkisini gostermis
olabilir. Bu kapsamda gergeklestirilecek ders imecesi modelinde dgretmenlerin yil igerisindeki farkli dersleri de
incelenebilir ve dgretmenlerin birbirlerinden bagimsiz olarak planladiklari derslerdeki eylemlerinin potansiyeli
de ortaya cikarilabilir. Ilerleyen ¢cahgmalarda ders imecesine katilacak dgretmenlere siirecin en basinda “Ogrenci
Muhakemesini Destekleyen Ogretmen Eylemleri” cercevesinin tamitilmasmin ve bu farkindalikla &gretim
uygulamalarinin tasarlanmasinin etkileri arastirilabilir. Bununla birlikte 6gretmenlerin ders imecesi sonrasinda
tek baslarina planlayip gerceklestirecekleri derslerde de 6grenci muhakemesini destekleyen eylemlerinin yapisi
incelenebilir.

Ogrencilerin ders imecesi boyunca 6gretmen-6grenci diyaloglarindaki aktifliginin daha sistematik bir sekilde
incelenmesi ve agirlikli olarak yiiksek potansiyelli eylemler ile diisiik potansiyelli eylemlerin ortaya ciktigi
tartigmalarin karsilastirmali ele alinmasi onerilmektedir. Ek olarak 6grenci muhakemesini desteleyen yiiksek
potansiyelli eylemlerin 6grenci 6grenmesine ve dgrenme ortamina etkisi de arastirilabilir.

Etik Kurul Onay Bilgileri: Arastirma ile ilgili Dokuz Eylil Universitesi, Egitim Bilimleri Etik Kurulu’ndan
22/02/2018 tarih ve 3/15-04 protokol numarasi ile etik kurul uygunluk onay1 alinmugtir.
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