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the study during the 2019-2020 academic year. Through one group post-test design,
the study employed experimental research design. The Lesson Plan Evaluation Form
was developed to collect data on the lesson planning processes of the pre-service
science teachers and the obtained data were analyzed descriptively. According to the
findings obtained, it was determined that the pre-service teachers made progress
regarding the lesson planning process as a result of the education provided within the
context of the CKCM. In line with the results obtained from the study it is
recommended that practices based on CKCM should be included in the lessons
conducted in teacher education programs.
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Ortak Bilgi Yapilandirma Modeline Dayali Ogretimin Ogretmen

Adaylarinin Ders Planlari Uzerine Etkisi

Makale Bilgisi Oz

DOI: 10.14812/cufej.886372 Bu aragtlrmam.n am.als|: Ortak Bilgi Yapilandirma Modeli (OBYM) ile.ilgili verilen 6gretim
sonrasi fen bilimleri 6gretmen adaylarinin ders planlama siireglerinde meydana gelen

Makale Gegmisi: degisimi incelemektir. Bu arastirma Ozel Ogretim Yéntemleri-Il dersi kapsaminda bir

Gelis 25.02.2021 doénem boyunca siiren uygulamalarla yuratulmustir.Arastirma, 6gretmen adaylarinin

Duzeltme 16.11.2021 OBYM'ye yonelik o6gretim aldiklarn teorik, bu modele iliskin uygulamalarin

Kabul 24.03.2022 gerceklestirildigi uygulama asamasi ve teorik ile uygulama asamasi arasinda gegisin

saglandigi gecis asamasi olmak lizere ¢ asamadan olusmaktadir. Arastirmaya 2019-

2020 egitim dgretim yil, Fen Bilgisi Ogretmenligi Programi 4. sinifta 6grenim géren 29
6gretmen adayi katilmistir. Bu arastirmada zayif deneysel arastirma tasarimlarindan
tek gruplu son test tasarimi kullanilmistir. Fen bilimleri 6gretmen adaylarinin ders
planlama streglerine yonelik veri toplamak amaciyla ders plani degerlendirme formu
gelistirilmis olup, elde edilen veriler betimsel olarak incelenmistir. Arastirmadan elde
edilen bulgulara goére, ders planlama sirecine iliskin 6gretmen adaylarinin verilen
6gretimle OBYM’ye gore gelisim gosterdikleri belirlenmistir. Arastirmadan elde edilen
sonuglar dogrultusundadgretmen egitimi programlarinda yurutilen derslerde
OBYM'’ye dayali uygulamalara yer verilmesi 6nerilmektedir.

Anahtar Kelimeler:

Ders plani,

Fen bilimleri 6gretmen adayi,Ortak
bilgi yapilandirma modeli.

Introduction

The main objective of the elementary science curriculum is to develop individuals in terms of science
literacy (Ministry of National Education [MoNE], 2018). Through the learning outcomes in the
curriculum, it is aimed that students gain scientific process skills, learn the nature of science, and
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develop their reasoning skills by using socioscientific issues. It is aimed to provide students with
scientific process skills, to teach the nature of science and to improve their reasoning skills using
socioscientific issues through acquisitions in the curriculum. It also has an important place to provide
students to understand the relationships, similarities and differences between concepts (Caymaz&
Aydin, 2019). Teachers and pre-service teachers need to choose and use appropriate teaching methods
and techniques in science courses in order to help students acquire these learning outcomes. However,
it is difficult to reach the objectives of the curriculum by using some teaching models, approaches and
methods (Bakirci et al., 2015). The Common Knowledge Construction Model (CKCM), which has started
to take place in the literature in recent years, emerges as one of the models that should be used in order
to achieve these goals of the science curriculum (Bakirci et al., 2017).

CKCM is a model that is based on constructivist learning theory (Biernacka, 2006) and is a synthesis
of many learning theories. It was developed by Ebenezer and Connor (1998). The model is based on
Marton's theory of “Learning Variation”, Bruner's view of language as an element of the symbolic
system of culture, Vygotsky's zone of proximal development, Doll's post-modern thinking on scientific
discourse and curriculum development and Piaget’s theory of conceptual change (Ebenezer et al., 2010).
Concepts form the basic structure of science education and are shaped by individuals' prior knowledge
and experiences (Duruk et al., 2021). The process of replacing non-scientific but previously established
concepts with scientific concepts while adding new ones to individuals' prior knowledge is called the
process of conceptual change (Yildizbas&Glizel, 2020). In this process, how individuals structure
information in their minds, how they discover, and how they learn have a significant place
(Haydari&Costu, 2021). There are various models, methods and techniques used in the realization of the
process of conceptual change, one of which is the CKCM. The basic philosophy of this model is not to
impose a knowledge on the student, but to discuss the information belonging to each student and to
reach a common decision by determining the common and different aspects of this information. In this
way, structuring of knowledge and conceptual change are provided (Ebenezer et al., 2010).

This model consists of four phases: exploring and categorizing, constructing and negotiating,
translating and extending, and reflecting and assessing, as shown in Figure 1.

Common Knowledge
Construction Model

Censtrcting
and
Megotiating

Tranzlating
and
Extending

Assessing

Figure 1. The Common Knowledge Construction Model (Ebenezer et al., 2010).
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Exploring and categorizing is the first phase of the CKCM, where students' prior knowledge is
revealed, misconceptions are determined, and awareness of the nature of science is created. In
addition, at this stage, students' ideas are categorized as true or false, without disclosing them (Bakirci,
2019; Ebenezer et al., 2010). In the second phase of the model, constructing and negotiating, a
discussion environment is created among the students on the categories determined by the teacher in
the first stage and solutions are sought for the problems. At this stage, under the moderation of the
teacher, student-student and teacher-student interaction is provided, and knowledge is structured in
the mind (Bakirci, 2019; Ebenezer et al., 2010). In addition, at this stage, individuals design and conduct
experiments by putting forward ideas in their discussions with their peers and discuss the results. In this
way, they learn about the scientific research that scientists do in order to understand the world and
about the importance of the concepts of data and evidence for the development of scientific knowledge
(Biernacka, 2006). Translating and extending is the third phase of the model, and at this stage, scientific
ideas developed in the second phase of the model are conceptualized in order to shape socioscientific
issues. At this stage, individuals transfer the new knowledge they have acquired to different situations
by associating them with other disciplines, and thus develop solutions to problems that concern society
or the environment (Bakirci, 2019; Ebenezer et al., 2010). In addition, individuals gain awareness of
social responsibility and gain knowledge about the social and cultural structure of science (Biernacka,
2006; Ebenezer et al., 2010). The reflecting and assessing phase, which is the last phase, is a phase in the
processes of exploring and categorizing students' concepts related to the relevant subject, constructing
and negotiating knowledge with common knowledge sharing, and translating and extending relevant
science concepts for socioscientific issues (Ebenezer et al., 2010). At this point, although the reflecting
and assessing phase is the last phase of the model, it is actually a phase that is included in the other
three phases. The reflecting process is realized by ensuring that students think about the information
they have (Caymaz& Aydin, 2020). In the assessment process, it is evaluated whether students’
misconceptions have been eliminated or not. However, it is necessary to evaluate the conceptual
change that occurs in students in this process by using alternative assessment methods instead of
traditional assessment methods. Since traditional assessment methods are insufficient in terms of
determining the conceptual change, they only measure whether the output and the answers given are
correct or incorrect. However, alternative assessment approaches provide the evaluation of the process
as well as the output (Bakirci, 2014; Biernacka, 2006).

Lesson plan preparation is a method frequently used in studies on technological pedagogical content
knowledge (TPACK) and pedagogical content knowledge (PCK) (SungurAlhan&Simsek, 2020) because the
creation of an effective lesson plan can be achieved by using pedagogical knowledge, content
knowledge, and instructional design knowledge together (Panasuk& Todd, 2005). A lesson that is
designed and implemented effectively is of great importance for individuals to learn (Baviskar et al.,
2009). When teachers and pre-service teachers create a well-designed and qualified lesson plan, they
create a solid foundation for their in-class practice and thus ensure the realization of quality learning (Li
et al., 2009). Preparing a lesson plan is the prerequisite of the teaching process, and this process
includes the skills of choosing the appropriate method, material and activity for the learning outcome
related to the content, and designing the course of the lesson by making constructs using real-life
situations (Yildirrm&Yildirim, 2020). From this point of view, preparing a lesson plan has an important
place in the teaching process. However, pre-service teachers have difficulties in arranging the
instruction, considering the knowledge of students, and identifying the points that will facilitate the
process while they create their lesson plans (Grossman & McDonald, 2008; Stein et al., 2008). For this
reason, teacher training programs should be prepared by taking into account situations, such as
preparing lesson plans and observing lessons, in order to ensure the professional development of pre-
service teachers (Grossman & McDonald, 2008; Hiebert et al., 2007). In this direction, it is important to
have pre-service teachers prepare a lesson plan and to follow this process in terms of providing
professional development.

In the literature, it is seen that there are studies in which lesson plans related to various teaching
approaches are used as data collection tools and rubrics or evaluation forms are developed to evaluate
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these lesson plans. In this context, it has been determined that there are studies in which lesson plans
related to the subject are examined with 5E Model and REACT strategy (Ultay et al., 2018), open-ended
inquiry-based teaching approach (Saka et al., 2018), educational game-supported teaching (Gurpinar,
2017), and constructivist approach (Colak&Yabas, 2017) and evaluation forms are developed for them.
In addition, it has been observed that there are studies examining lesson plans in terms of technology
integration (YigitKkoyunkaya&TatarogluTasdan, 2019) and TPACK (Harris & Hofer, 2009; Harris et al.,
2010). In addition, there was a study examining the lesson plans created by pre-service teachers for the
CKCM and context-based learning approaches in the framework of associating them with the nature of
science (CavusGlingoren, 2015). The evaluation form developed in this context was developed with the
viewpoint of the nature of science and aimed to evaluate the process in which pre-service teachers
performed micro-teaching practices for the lesson plans they created.

When the studies on CKMC are examined, it is seen that they focus on different variables, but mostly
based on the academic success of students in a particular science subject (CavusGlingoren, 2015). At this
point, in the literature, it is observed that there are studies examining the effect of the CKCM on
academic achievement (Atayeter, 2019; Bakirci, 2014; BenliOzdemir, 2014; Caymaz, 2018; Ertugrul,
2015; Ebenezer et al., 2010; Uzunkaya, 2019; Wood, 2012; Yildizbas, 2017), attitude (Atayeter, 2019;
BenliOzdemir, 2014; Calik&Cobern, 2017; Demircioglu&Vural, 2016; Ozden, 2019), conceptual
understanding (Bakirci&Ensari, 2018; Balaban&QOzdemir, 2021; Caymaz, 2018; Caymaz& Aydin, 2020;
Ozden, 2019; Uzunkaya, 2019), entrepreneurship (Yildirim, 2018), critical thinking (Bakirci&Cepni, 2016;
Uzunkaya, 2019; Yurtbakan et al., 2021), the nature of science (Bakirci, 2014; BenliOzdemir, 2014;
Caymaz, 2018; Ertugrul, 2015; Uzunkaya, 2019), problem solving and decision making (Haydari&Costu,
2021; Karabal, 2018) and socioscientific issues (Bakirci et al., 2018; Yildirim, 2018). There are studies in
which the views students (Akgiin et al.,, 2016; Caymaz& Aydin, 2020), pre-service teachers
(CavusGlingoren&Hamzaoglu, 2020; Celik et al., 2018) and teachers (Bakirci et al., 2015) are
investigated. In addition, it is seen that there are studies where the CKCM is taught to pre-service
teachers, applications are conducted, and the development of pre-service teachers' TPACK is examined
(Kihg et al., 2019; SungurAlhan, 2017). In addition, there is a current study in the literature that
examines the lesson plans created by pre-service teachers for the CKCM and context-based learning
approaches in the framework of associating them with the nature of science. The evaluation form
developed within the scope of that research was developed with the viewpoint of the nature of science,
and it aims to evaluate the process in which pre-service teachers perform micro-teaching applications
for the lesson plans they have created (CavusGiingoéren, 2015). Within the scope of this research, the
lesson plans developed by the pre-service teachers for the CKCM were evaluated with the lesson plan
evaluation form developed, and it differs from the above-mentioned study in this aspect.

It is seen that the Science Curriculum, which has been put into practice in Turkey since 2018, focuses
on socioscientific issues, science-technology-society and environmental relations, elements of the
nature of science, and scientific process skills (MoNE, 2018). Therefore, it is thought that the elementary
science curriculum and the CKCM overlap in many points and that the objectives of the program will,
thus, be achieved more easily in science courses in which the CKCM is used (Bakirci, 2014). In line with
this purpose, it is important that teachers and pre-service teachers, who are the implementers of the
program, have knowledge about the CKCM in term of the development of PCK and can perform
applications related to it effectively. In addition, within the scope of teaching strategy and method
knowledge, which is one of the elements of PCK, no research has been found on the development of
lesson plans based on the CKCM and the creation of a form for the evaluation of these lesson plans, and
it is important to fill the gap in this area. For this reason, both teachers and pre-service teachers should
adopt the CKCM and develop lesson plans suitable for this model. From this point of view, examining
pre-service science teachers’ lesson planning processes after Common Knowledge Construction Model-
based instruction emerges as a problem which needs to be investigated. In this context the objective of
this study is to examine the changes which occur in the lesson planning processes of pre-service science
teachers after Common Knowledge Construction Model-based instruction. In line with this main
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purpose, an answer was sought to the question “How did the teaching about CKCM cause a change in
the course planning processes of pre-service science teacher”.

Method
Research Model

In this study, one group post-test design, one of the weak experimental research designs, was used
(Johnson & Christensen, 2014). In this design, which is used in cases where it is impossible to give a pre-
test to the study group, the data obtained from individuals who make up the group are analyzed after
the application, and a decision is made (S6nmez & Alacapinar, 2019). This design was preferred because
the study group of the research had no experience with the CKCM before the application, the sample
was accessible, it did not include random assignment, and the change in the lesson plans of the pre-
service teachers could be observed better.

Research Participants

The study was conducted with fourth-year pre-service teachers studying at the Department of
Elementary Science Education at a public university in Turkey in the fall semester of the 2019-2020
academic year. The study was carried out within the scope of Science Methods Course-Il (SMC-II), and
29 pre-service teachers (19 female pre-service teachers, 10 male pre-service teachers) participated in
the study. The convenient sampling method, one of the non-random sampling methods, was used in the
selection of the sample. The reason for choosing this method is that the sample is selected from units
that are both easily accessible and applicable due to the limitations in terms of time and labor.The
purpose of the research was explained to the participants at the beginning of the semester, andthe
participation is voluntary. All students taking the course agreed to participate in the study and signed a
consent form.

Data Collection Tools

In this research, the "Lesson Plan Evaluation Form (LPEF)" was developed in order to collect data on
the lesson planning processes of pre-service science teachers within the scope of the CKCM. For this
purpose, the form was developed by considering the relevant literature and the stages of the CKCM in
the development of the form. For the content validity of the developed form, it was examined by two
expert science educators and necessary corrections were made.As a result of the revisions made, it was
decided to integrate the CKCM with the other items in each stage and to evaluate the lesson plans in
this way, rather than writing individual criteria for the nature of science in all stages. For example, in
cases where the “prediction-explanation-observation-explanation (PEOE)” technique was used in the
“exploration and categorization”, the first stage of the model, scoring was made considering that
‘observation and inference’, which is one of the elements of the nature of science, was taken into
account. In other words, it was evaluated according to whether the strategy chosen within the scope of
the second item of the LPEF, teacher chooses a strategy suitable for the subject to determine students'
prior knowledge, also includes the elements of the nature of science.In addition, the developed form
was examined by a faculty member working in the Department of Turkish Education in terms of
language validity, and it was finalized by making the necessary arrangements. In the final form of the
form, there are 18 criteria in total, including the phases of exploring and categorizing (5criteria),
constructing and negotiating (4criteria), translating and extending (5criteria), and reflecting and
assessment (4criteria). In this direction, two lesson plans developed by each pre-service teacher during
the research were evaluated by using this form twice for each pre-service teacher.

Data Collection Process

The research was conducted within the scope of SMC-Il, and the data collection process consists of
three stages as theoretical, transition and application as shown in Figure 2. The theoretical stage
consists of three parts. In the first part, the pre-service teachers were informed about importance of the
CKCM in education, and then introduction was given about the first two phases of the model, "exploring
and categorizing" and "constructing and negotiating". Here, a sample application was made by the
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researcher on the learning outcome of “teacher prepares a solution by using the solvents and solutes
encountered in daily life” in the seventh grade within the scope of the curriculum. In relation to this
learning outcome, the dissolution of salt in water, which is a simple and constantly encountered
phenomenon/event in daily life, was used (Kaya, 2014). A presentation was made by the researcher as if
she were giving a lecture in a real classroom environment, and PEOE activity papers and evaluation
papers for process evaluation, which were previously prepared to demonstrate the PEOE technique
related to the dissolution of salt in water, were distributed to the pre-service teachers and practices
were carried out. The categorization process was carried out based on the PEOE activity papers written
by the pre-service teachers and the concept of “melting, chemical reaction, solution, disappearance”
determined by the researcher herself. Then, by creating a discussion environment in the classroom over
these categories, information was given about the discussion of the categories, how the discussion
process would be done, and how it would be carried out.Then, the reflective diary form prepared by the
researcher regarding these first two phases was distributed to the pre-service teachers, and they filled
in the form. In addition, after this introduction, the acquisitions selected by the researcher from various
grade levels in the elementary science curriculum were distributed to each pre-service teacher, and the
pre-service teachers were asked to start creating their first lesson plans until the end of the theoretical
stage. The researcher collected and evaluated the reflective diaries created by the pre-service teachers
at the end of the first part. In the second part, both written and verbal feedbacks were given to the pre-
service teachers regarding the reflective diary forms evaluated by the researcher.Here, the pre-service
teachers were mostly given feedback on categorization in the first stage of the CKCM. For example, the
pre-service teachers stated that while categorizing, the ideas that came out of the class the most should
be addressed; however, in the feedback given, it was stated that all ideas from the class should be
addressed, not the ideas that came out the most.Then, introduction was given on the last two phases of
the CKCM, "translating and extending" and "reflecting and assessing".At this point, in the third stage of
the model, in line with the learning outcomes also determined in the first two stages, homogeneous
solutions, mixtures, separation of mixtures, liquid wastes, and recycling issues and various news in the
media about liquid wastes mixed with water sources, such as streams, rivers, lakes, and seas, in the
immediate vicinity were emphasized, and information was given on how to teach these subjects. For the
fourth stage, information was given about the process and product evaluation, self, peer and
teacherassessment, and the techniques to be used, and in this sense, the purpose and how to use the
blank paper distributed at the beginning of the applications were explained.Then, the reflective diary
form created by the researcher for the last two phases of the model was distributed to the pre-service
teachers, and they filled in the form. In the third part, sample lesson plans, prepared by the pre-service
teachers who graduated in previous years, on various subjects for the CKCM were distributed to the pre-
service teachers and examined. In the second part, the reflective diary forms created by the pre-service
teachers were evaluated by the researcher and both written and verbal feedbacks were given to the
pre-service teachers. For example, within the scope of these diaries, feedback was given to the pre-
service teachers in the third stage of the model, and these feedbacks were related to the fact that it was
necessary to focus on socioscientific issues rather than giving examples from daily life and examining
them.At the end of the theoretical stage, the first lesson plans prepared by the pre-service teachers
were collected by the researcher, and the transition stage started. At this stage, feedbacks were given
by the researcher individually for a week regarding the lesson plans prepared by the pre-service
teachers about the relevant acquisitions, and then the application phase started.
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Theoretical Stage

First Part ird Stage

"Informing about the first and second "Informing about the third and fourth  "Examining sample lesson plans,
phases of the CKCM, reflective diaries phases of the CKCM, reflective diaries giving feedback and creating
and distribution of acquisitions " and giving feedback first lesson plans

Transition Stage

Examination of the lesson plans prepared by the pre-service teachers by the researcher and giving
feedback

Application Stage

Making presentations on the lesson plans prepared by the pre-service teachers, making self-, peer- and
tutor-assessment for these presentations and creating second lesson plans after the applications.

Figure 2.Research Design

During the application stage, the pre-service teachers made presentations for seven weeks in the
SMC-II, regarding the lesson plans they developed at the end of the transition stage in line with the
relevant acquisitions.The classroom environment in which the applications were carried out was
transformed into a real classroom environment, and the other pre-service teachers in the classroom
were asked to act and behave according to the level of primary school students.Each pre-service teacher
made verbal self-assessment of their presentations in the classroom after their presentations. Then,
peer assessment and teacherassessment were made for each presentation, again verbally in the
classroom, and feedback was given to the pre-service teachers. The pre-service teachers made the
necessary changes in the lesson plans they developed in line with the presentations they made and the
feedback they received, and delivered the second lesson plans to the researcher at the end of the
application phase.

Data Analysis

In this study, the lesson plans prepared by the pre-service teachers were analyzed by means of the
descriptive analysis method using the "Lesson Plan Evaluation Form (LPEF)”. Data obtained in the
descriptive analysis are interpreted according to predetermined themes or stages, and in this analysis,
direct quotations are frequently used to reflect the opinions of individuals (Yildirrm&Simsek, 2013).
Therefore, in this study, the data obtained according to the descriptive analysis were interpreted
according to the phases of the CKCM andthe data obtained from the lesson plans created by the pre-
service teachers were directly included. In addition, the lesson plans developed by each pre-service
teacher were scored using the LPEF, and the maximum score that the pre-service teachers could get
from each lesson plan was 54. A scoring system such as "successful (3 points), partially successful (2
points), unsuccessful (1 point) and none (0 points)" was used in the evaluation of the lesson plans, and
an example of how each criterion was scored is given in Table 1.
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Table 1.
Scoring Example for The Exploring and Categorizing Phase Of The LPEF
Phases of Criteria Criteria Definitions Score
CKCM
Using a simple and relevant Successful (3)
phenomenon related to the
acquisition
Exploring Using a simple Using an phenomenon that has Partially successful
and phenomenon from partially missing points but is valid (2)
Categorizing everyday lifesuitable for  related to the acquisition
acquisition Using an irrelevant phenomenon Unsuccessful (1)

related to the acquisition

Not using an phenomenon related to  None (0)
the acquisition

In order to ensure the reliability of the data obtained by using LPEF in the research, help was
received from an expert in the relevant subject and the data were analyzed separately. When looking at
the results of the analyzes performed, it was seen that generally similar results were obtained, but
different evaluations were made in some cases. As a result, the researcher and the expert came
together and discussed the situations in which there were conflicts, and they resolved these disputes
and reached a joint decision.Accordingly, it was determined that there was a %78 agreement between
the researcher and the expert. In addition, in the presentation of the data obtained from the lesson
plans of the pre-service teachers, pre-services science teachers’ names were not used, and they were
coded as PT1, PT2, PT3... PT29.

Findings

In this section, the findings as a consequence of the analysis of the data obtained from the lesson
plans developed by the pre-service science teachers based on the CKCM are included.The frequency
distributions of pre-service science teachers regarding the stages of LPEF are given in Table 2.

Table 2.
Frequency distribution of The Pre-Service Science Teachers in The Stages of The LPEF
Items Successful Partially successful Unsuccessful None
First Second First Second First Second First Second
Lesson Lesson Plan Lesson Lesson Lesson Lesson Lesson Lesson
Plan Plan Plan Plan Plan Plan Plan
0 1. 21 24 6 3 2 2 - -
¥ 3 2. 21 26 7 3 1 - - -
SE ;fo 3. 18 22 9 6 2 1 - -
3 % 4, 8 20 13 9 7 - 1 -
“ 5. 15 27 12 2 1 - 1 -
U g = 6. 20 28 3 1 2 - 4 -
ESE w 7. 6 15 12 11 8 3 3 -
c wwE 8. 2 7 9 14 1 7 7 1
o=z 9, 3 8 7 12 9 7 10 2
10. 2 14 17 12 9 3 1 -
- o0
-% - £ 11. 6 12 10 14 10 3 3 -
@ H § 12. 1 2 7 10 - 7 21 10
E 5 13. 13 12 12 12 3 5 1
14. 9 26 13 1 3 2 4 -
Y wg 8 15 20 25 9 4 - - - -
GTEE S 6. 25 26 4 3 - - - -
e < 17. 2 4 27 25 - - - -
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18. 20 27 9 2 - - - -

Looking at Table 2, it is seen that the pre-service teachers are successful in terms of both first and
second lesson plans for "exploring and categorizing" which is the first phase of the CKCM. Considering
only the fourth item, it is understood from Table 2 that they are partially successful in the first and
second lesson plans. In this context, considering the first item in the LPEF, it was determined that 21 in
the first plan and 24 in the second plan used “a simple phenomenon from daily life in accordance with
relevant their acquisitions”. For example, when the first lesson plans are examined, the pre-service
teacher PT22 used the example of “hitting two different glasses, one of which is made of plastic and the
other of which is made of glass material, with the same wooden spoon” for the acquisition of “the
student discovers by experimenting that sounds are heard differently with the change of sound source".
The pre-service teacher PT8, on the other hand, used the example of "holding the light source on
objects such as aluminum foil, mirror, oil paper, etc." regarding the acquisition of "explaining the
reflection of light on smooth and rough surfaces".When the second plans were examined, the pre-
service teacher PT25 used the phenomenon of "mixing the same amount of olive oil and water in a
beaker" with regard to the acquisition of "comparing the density of insoluble liquids in each other by
experimenting". The pre-service teacher PT18, on the other hand, used the phenomenon of "mixing the
same amount of water in two different beakers but at different temperatures" with regard to the
acquisition of "interpreting the results by making experiments to show that there is heat exchange as a
result of mixing fluids with different temperatures". As can be understood from these examples, it is
seen that most of the pre-service teachers in the first and second lesson plans used the phenomenon
from daily life in accordance with their acquisitions in the first phase of the CKCM.In addition, within the
scope of the second item of the LPEF, it was determined that the pre-service teachers were successful in
both the first and second lesson plans for choosing an appropriate strategy for the subject in order to
determine the students' prior knowledge. The pre-service teachers used concept maps, drawing
pictures, and PEOE techniques to reveal the students' prior knowledge within the scope of this item.

It is seen in Table 2 that the pre-service teachers were successful in both first and second lesson
plans at the point of "asking appropriate and valid questions", which is the third item in the LPEF. In this
context, it was seen that the pre-service teachers asked generally appropriate questions for the
prediction and observation phases of the technique in their first and second lesson plans for the PEOE
technique they used within the scope of the CKCM.For example, the pre-service teacher PT19 developed
a suitable question as “What happens if we give equal heat to these beakers containing different
volumes of water?” for the estimation phase of the activity he developed within the scope of the PEOE
technique in his/her second lesson plan.

In the "exploring and categorizing" phase of the CKCM, it was determined that the pre-service
teachers generally had problems in categorizing the students' ideas appropriately, regarding the fourth
item "teacher determines the prior knowledge of the students and categorizes them appropriately",
which is the fourth item in which the pre-service teachers are partially successful in their first lesson
plans. For example, in the first lesson plan of the pre-service teacher PT5, s/he used the phenomenon of
"putting an eraser into an empty bottle and a water-filled bottle at the same time" for the acquisition of
"discovering the effect of friction force on movement in various environments". As a result, s/he
categorized the student views he obtained from the PEOE worksheets using labels such as "The eraser in
the two bottles fell at the same time, the eraser in the water-filled bottle fell before, the eraser in the
empty bottle fell before". At the same time, it was determined that there were also pre-service teachers
who could not make an appropriate labeling and categorization in the first lesson plans. For example,
the pre-service teacher PT17 made an inappropriate exploration and categorization as “translucent
materials can transmit light, translucent materials do not form shadows, and a mirror is a transparent
material” regarding the learning outcome "teacher classifies materials according to their transmittance
of light”. It is understood from Table 2 that this situation is more successful in the second lesson plans.
At the same time, they were more successful in the second lesson plans compared to the first lesson
plans in terms of “reflecting the categories to the students appropriately”, which is the fifth item of
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LPEF. For example, it was observed that the pre-service teachers only did the labeling process in the
drawing of the categories they created in the first lesson plans, that they did not include the sample
sentences of the students, and that they, however, did it properly in the second lesson plans.

Considering Table 2 for the second phase of the CKCM, "constructing and negotiating", it is seen that
the pre-service teachers are successful only in the sixth item in terms of both first and second lesson
plans. According to the sixth item of the LPEF, it was determined that the pre-service teachers took into
account the concepts included in the category they created in the first phase of the CKCM in their first
and second lesson plans and successfully developed the second phase of the CKCM through these
concepts. In terms of the seventh item of the LPEF, it was determined that some pre-service teachers
used it effectively by choosing the appropriate technique for the realization of the conceptual change by
developing a partially successful lesson plan in their first lesson plansand a successful lesson plan in their
second lesson plans.For this, most of the pre-service teachers benefited from the discussion
technique.At this point, it was determined that the pre-service teachers had the most difficulty in
developing situations that would create a discussion environment among the students and continue the
discussion in the first lesson plans.In the eighth item of the LPEF, it was observed that the pre-service
teachers were unsuccessful in the first lesson plans and partially successful in the second lesson plans.
According to this item, it was determined that the pre-service teachers could not create appropriate and
valid questions in terms of conducting the discussion process for the categories they formed in the first
lesson plans and that they partially formed that in the second lesson plans. Looking at the last item in
the second phase of the CKCM, it was determined that most of the pre-service teachers could not create
activities aimed at providing conceptual change in students in the first lesson plans, and developed
activities that would be partially successful in the second lesson plans. For example, the pre-service
teacher PT3 developed an activity in the form of “piercing one of the two inflated balloons with a
pointed pen and the other by applying equal force with his finger” with regard to the "surface area",
which is one of the categories s/he obtained for the acquisition of "discovering the variables affecting
the solid pressure". The pre-service teacher PT23 developed an activity in the form of “comparing the
sounds produced by hitting one of the empty bottles with the other bottles in order, in the setup
consisting of two empty glass bottles, one half full and the other half full” with regard to "sound
changes" which is one of the categories obtained for the acquisition of "the student discovers that the
sound is heard differently as a result of the change of the environment in which the sound spreads"

It is understood from Table 2 that some pre-service teachers are partially successful in their first
lesson plans and successful in their second lesson plans in the tenth item of the LPEF it is aimed to make
students associate the knowledge they have learned with different situations or concepts for the third
phase of CKCM, the “translating and extending” phase. In the eleventh item of the LPEF it is aimed to
determine the socio-scientific topics suitable for the acquisition specified, it was determined that some
pre-service teachers were partially successful and some failed in their first lesson plans, while the
majority of them were partially successful in the second lesson plans. For example, in the second lesson
plan prepared by PT5, the pre-service teacher determined socioscientific issues regarding "how ships
move by opposing the friction force in water and planes in the air" for the acquisition of "discovering the
effect of friction force on movement in various environments", but could not fully explain this in the
lesson plan.Regarding the determination of the students' views on socioscientific issues that are included
in the twelfth item for the third phase of the CKCM, it was determined that they did not include this
situation in their first lesson plans and that they were, however, partially successful in the second lesson
plans. In addition, considering Table 2, in the thirteen and fourteenth items, which constitute the items
of asking important questions about socioscientific issues and directing students to research on related
topics, the pre-service teachers were partially successful in their first lesson plans, whereas they were
successful in the second lesson plans. At this point, the pre-service teacher PT6 formed the question
“While the average speed is 70-80 kilometers per hour in normal trains, the average speed in high-speed
trains is 190-250 kilometers. What causes this speed difference?” regarding the learning outcome
“Teacher explains the effect of friction force on kinetic energy with examples”, and emphasized that the
working principles of high-speed trains and normal high-speed trains could be considered in relation to
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air friction resistance and its effect on speed. Then, s/he created partial questions about socioscientific
issues that s/he determined about the cost of high-speed trains and their effects on human health,
environment, and fuel consumption, and directed the students to research on this subject.

When looking at Table 2 for the fourth phase of the CKCM, "reflecting and assessing", it is seen that
it is one of the most successful stages. In this context, the pre-service teachers were determined to be
successful in the 15th, 16th and 18th items of the LPEF in both first and second lesson plans. The pre-
service teachers generally used authentic and alternative assessment approaches as the basis and used
evaluation tools such as concept map, diagnostic tree, word association test, project, and portfolio. In
this way, in the lesson plans they prepared, it was seen that the pre-service teachers enabled their
students to be active in the assessment process and also considered the output and process assessment.
In terms of the seventeenth item of the LPEF, the pre-service teachers were partially successful in the
first and second lesson plans. According to this item, the pre-service teachers were expected to perform
self-, peer- and tutor- assessments during the assessment process, and it was determined that the pre-
service teachers did not consider self-assessment in their lesson plans.

Discussion, Conclusion& Recommendations

When the findings obtained from the research are examined, it is seen that the pre-service teachers
developed appropriate lesson plans for creating lesson plans related to the CKCM as a result of the
instruction given. While preparing a lesson plan is a prerequisite for the teaching process, it ensures that
the course is presented in a certain order by choosing the appropriate strategy and method for the
relevant learning outcome. In this context, the pre-service teachers presented the CKCM appropriately
in line with the relevant learning outcomes within the scope of the lesson plans they created. This
situation can be considered as an indication that the pre-service teachers did not have difficulties in
terms of creating lesson plans based on the CKCM within the scope of teaching strategy and method
knowledge, which is one of the sub-items of PCK. This result also coincides with the conclusion that
teaching strategy and method knowledge, which is one of the sub-items of PCK, develops more easily
compared to the other sub-items of PCK (Duruk, 2020; Hanuscin, 2013).

In the study, looking at the lesson plans prepared by the pre-service teachers within the scope of the
CKCM, in the "exploring and categorizing" phase of the model, in terms of the first lesson plan, it was
determined that they were successful in using a phenomenon and creating appropriate and valid
questions and that they were partially successful in determining and categorizing preliminary
information. On the other hand, in terms of the second lesson plan, they were successful in all the items
of the LPEF in the relevant phase. The difficulty of the pre-service teachers in classifying students' prior
knowledge according to their similarities and differences may be due to the fact that they encountered
such an application for the first time and had difficulties in understanding the application.This situation
can be associated with the practical explanation of this phase of the model by the researcher in the
instruction given and with giving feedback on the reflective diaries kept by the pre-service teachers. In
addition, in the theoretical phase of the research, it can also be associated with the examinations made
with the pre-service teachers through the sample lesson plans. As a result of the investigations and
discussions of SungurAlhan (2017) on the sample lesson plans based on the CKCM and the lesson plans
created by pre-service teachers in online discussion environments, this result coincides with the
conclusion that they made progress in creating lesson plans and making applications based on the CKCM
in the context of teaching strategy and method knowledge, which is one of the sub-items of PCK.

In the second phase of the CKCM, the "constructing and negotiating" phase, it was determined that
the pre-service teachers achieved the desired success only in the sixth and seventh items.At this point,
most of the pre-service teachers considered the concepts in the category they created in the first phase
of the CKCM, planned the second phase of the CKCM based on these concepts, and successfully selected
and used the appropriate technique for conceptual change. Considering this situation, it can be said that
the feedback given by the researcher during the transition stage was effective on the lesson plans
prepared by the pre-service teachers at the end of the theoretical stage. On the other hand, the pre-
service teachers were partially successful in terms of formulating appropriate questions for the
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categories they obtained and developing appropriate activities to achieve conceptual change for these
categories. Here, it was observed that the pre-service teachers had difficulties in initiating the
discussion, creating questions that would allow the flow of these discussions, and developing
appropriate activities for each category. The reason for this can be related to the following situation:
pre-service teachers generally receive their education through a presentation and the teacher asks the
student questions during the discussions during their education, the student also makes a short
explanation to answer this question, and the teacher uses dialogues that are made to evaluate whether
this statement is appropriate or not (Fishman et al., 2017). In addition, the pre-service teachers had
difficulties in creating dialogues in their lesson plans. Here, the pre-service teachers’ deficiencies in
pedagogical knowledge, which is one of the sub-components of TPACK and inability to determine what
the students think or know within the scope of the relevant learning outcome, to consider the
questions-answers and feedback from the students, and to handle the problems experienced in class
discussions can be given among the reasons for this situation (Grossman & McDonald, 2008; Stein et al.,
2008; Yigitkoyunkaya&TatarogluTasdan, 2019).

When the lesson plans of the pre-service teachers are examined, it can be said that they showed the
least improvement and had the most difficulty in the “translating and extending” stage, the third stage,
among all the stages of the CKCM. The reason for this situation can be shown as the fact that the pre-
service teachers did not fully understand the relevant stage of the model, had a lack of knowledge about
socioscientific issues, had limited PCK (Kiling et al., 2017), and experienced difficulty in finding
socioscientific topics related to each topic. However, the absence of a socio-scientific subject suitable for
every subject does not mean that the CKCM cannot be applied (Bakirci et al., 2015). In the literature,
there are studies revealing that individuals have difficulties in defining socioscientific issues, giving
examples to these issues (Bakirci et al., 2018), and finding appropriate socioscientific topics for each
topic (Bakirci et al.,, 2018; Cavus-Glngoéren&Hamzaoglu, 2020).In addition, considering that the
translating and extending phase of the CKCM and the deepening phases of the 5E Model are similar to
each other (Bakirciet al., 2015), there are studies in the literature in which it has been determined that
pre-service teachers have difficulty in the elaboration phase of the 5E Model (Ultay et al., 2018).

The "reflecting and assessing" phase, which is the fourth phase of the CKCM, is another stage where
the pre-service teachers were successfulin terms of both their first and second lesson plans. At this
stage, it was seen that the pre-service teachers used appropriate assessment approaches and tools to
determine the conceptual change that occurred in the students. At this point, the pre-service teachers
generally included assessment techniques, such as concept map, word association, portfolio, and
project, in their lesson plans depending on authentic and alternative assessment approaches. As the
reason for this situation, it can be said that the feedback given by the researcher regarding both the
lesson plans they prepared during the transition phase and the presentations they made during the
application phase were effective (Bilican, 2014; Cavus-Gingoren, 2015; Sungur Alhan, 2017). In addition,
it was observed that they paid attention to process-oriented evaluation and to ensure that students
were active in this process (Colak, 2017).

The results of the research show that, as a result of the education given, the pre-service teachers
had knowledge about creating a lesson plan within the framework of the CKCM. In parallel with this
situation, since this model, which is compatible with the teaching approaches in the elementary science
curriculum, can be used as an alternative model in science course, it should be ensured that similar
applications are carried out with science teachers in future studies. It is seen that studies on the CKCM
are spreading rapidly in the literature, and it is thus recommended to include practices based on the
CKCM in lessons conducted in teacher education programs. In addition, the implementation of the
lesson plans was carried out in the classroom environment at the university, and it is recommended to
develop lesson plans accordingly by making them in real classroom environments at primary education
level in future studies.In addition, in this study, the pre-service teachers had difficulty in finding
socioscientific issues related to some of the learning outcomes that they created in their lesson plans.
This is a limitation of the study, and it is recommended to consider the learning outcomes about which
finding socioscientific issues will not be difficult. Another problem experienced by the pre-service
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teachers within the scope of the study is the inadequacy of their field knowledge. Considering the
contribution of content knowledge in the creation of lesson plans, the problems experienced by the pre-
service teachers in the research process were attempted to be handled with the support of the
researcher. However, for future studies, it is recommended to first examine the level of field knowledge
of participants and to create lesson plans after necessary improvements are made. Problems arising
from field knowledge could, then, be prevented. Finally, the elements of the nature of science were not
directly mentioned in the LPEF developed within the scope of the study; therefore, it is recommended to
directly include the elements of the nature of science in future research.

Ethical Acceptability of the Research: In this study, all rules stated to be followed within the scope
of “Higher Education Institutions Scientific Research and Publication Ethics Directive” were followed.
None of the actions stated under the title “Actions Contrary to Scientific Research and Publication
Ethics”, which is the second art of the directive, were realized.
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Tiirkge Siirimui

Girig

Fen bilimleri dersi 6gretim programinin temel amaci, bireyleri fen okuryazarlig yoniinden
gelistirmektir(Milli Egitim Bakanligi [MEB], 2018). Ogretim programinda yer alan kazanimlar vasitasi ile
de ogrencilerin bilimsel siire¢ becerilerini kazanmasi, bilimin dogasini 6grenmeleri ve sosyobilimsel
konulari kullanarak muhakeme yeteneklerinin gelismesi amaglanmaktadir. Ayrica 6grencilerin kavramlar
arasindaki iliskileri, benzerlikleri ve farkhliklari anlamalarini da saglamak 6nemli bir yere sahiptir (Caymaz
& Aydin, 2019). Ogretmen ve dgretmen adaylarinin bu kazanimlari égrencilere kazandirabilmeleri igin
fen bilimleri dersinde uygun 6gretim yontem ve tekniklerini secip kullanmalari gerekmektedir. Ancak
Ogretim programinin amaglarina, bazi 6gretim modellerini, yaklasimlarini ve yontemlerini kullanarak
ulasilmasi gugtir (Bakirci vd., 2015). Bu durum da son yillarda literatiirde yer almaya baslayan Ortak Bilgi
Yapilandirma Modeli (OBYM), 6gretim programinin bu amaglarina ulasilabilmesi igin kullaniimasi
gereken modellerden birisi olarak karsimiza gikmaktadir (Bakirci vd., 2017).

OBYM, yapilandirmaci 6grenme teorisini esas alan (Biernacka, 2006) ve bircok 6grenme teorisinin
sentezinden olusan bir model olup Ebenezer ve Connor (1998) tarafindan gelistirilmistir. Buna goére
model, Marton’un “Ogrenme Varyasyonu teorisine”, Bruner’in dili kiiltirin sembolik sistemin bir dgesi
olarak degerlendirdigi goriisiine, Vygotsky’'ninyakinsal gelisim alanina,Doll’'un bilimsel séylem ve
mufredat gelisimi ile ilgili modern o&tesi dislincesine ve Piaget'in kavramsal degisim teorisine
dayanmaktadir (Ebenezer vd., 2010). Kavramlar fen egitiminin temel yapi taslarini olusturup bireylerin
on bilgi ve deneyimleri ile sekillenirler (Duruk vd., 2021). Bireylerin 6n bilgilerinin Uzerine yenilerinin
eklenmesi sirasinda bilimsel olmayan fakat daha o6nce zihinlerinde yer edinen kavramlarin,bilimsel
kavramlarla degistirilmesi slrecine kavramsal degisim stireci denir (Yildizbas ve Guizel, 2020). Bu sirecte
bireylerin bilgiyi zihinlerinde nasil yapilandirdiklari, nasil kesfettikleri ve nasil 6grendikleri 6nemli bir yere
sahiptir (Haydari & Costu, 2021). Kavramsal degisim surecinin gergeklestiriimesinde kullanilan gesitli
model, yontem ve teknikler olup bunlardan birisi de OBYM’dir. Bu modelin temel felsefesi ise bir bilgiyi
o6grenciye dayatmaktan ziyade, her bir 6grenciye ait bilgilerin tartisiimasini saglayip bu bilgiye ait ortak
ve farkl yonleri belirleyerek ortak bir karara varmaktir. Bu sayede bilginin yapilandiriimasi ve kavramsal
degisim saglanir (Ebenezer vd., 2010).

Bu model Sekil 1’de de gosterildigi gibi kesfetme ve kategorilestirme, yapilandirma ve tartisma,
transfer etme ve genisletme ile yansitma ve degerlendirme olmak (izere dért asamadan olusmaktadir.
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Sekil 1.0rtak Bilgi Yapilandirma Modeli (Ebenezer vd., 2010)

Kesfetme ve kategorilestirme asamasi OBYM’nin ilk asamasi olup 6grencilerin 6n bilgilerinin ortaya
¢ikarildigl, kavram vyanilgilarinin belirlendigi ve bilimin dogasina iliskin farkindaligin olusturuldugu
asamadir. Ayrica bu asamada Ogrencilerin fikirleri agiga cikartilirken dogru veya yanlis olarak
belirtiimeden kategorilestirilir (Bakirci, 2019; Ebenezer vd., 2010). Modelin ikinci asamasi olan
yapilandirma ve tartisma asamasinda, 6gretmenin ilk asamada belirledigi kategoriler lizerine 6grenciler
arasinda tartisma ortami olusturulur ve sorunlar izerine ¢éziim yollari aranir. Bu asamada 6gretmen
moderatorliigiinde, 6grenci-6grenci ve Ogretmen-06grenci etkilesimi saglanarak bilginin zihinde
yapilandiriimasi saglanir (Bakirci, 2019; Ebenezer vd., 2010). Ayrica bu asamada bireyler akranlari ile
yaptiklari tartismalarda fikir ileriye strerek deney tasarlayip yaparlar ve sonuglari tartisirlar. Bu sayede
bilim insanlarinin diinyayr anlamak igin yaptiklari bilimsel arastirmalar ve bu arastirmalari yaparken tek
bir bilimsel ydontemin olmadig ile bilimsel bilginin gelistirilmesi igin veri ve delil kavramlarinin 6nemi
hakkinda bilgi edinirler (Biernacka, 2006). Transfer etme ve genisletme asamasi modelin UGglincl asamasi
olup bu asamada sosyobilimsel konularin sekillendiriimesi amaciyla modelin ikinci asamasinda
gelistirilen bilimsel fikirlerin kavramsallastiriimasi saglanir. Bu asamada bireyler edindikleri yeni bilgileri
diger disiplinlerle iliskilendirerek farkli durumlara transfer ederler ve bu sayede toplumu veya cevreyi
ilgilendiren problemlere yonelik olarak ¢ozim o6nerileri gelistirirler (Bakirci, 2019; Ebenezer vd., 2010).
Ayrica bireylerin sosyal sorumluluk bilincini kazanmalari ve bilimin sosyal ve kiltiirel yapisi hakkinda bilgi
edinmeleri saglanir(Biernacka, 2006; Ebenezer vd., 2010). Modelin son asamasi olan yansitma ve
degerlendirme asamasi ise Ogrencilerin ilgili konuya iliskin kavramlarinin kesfedilmesi ve
kategorilestirilmesi, ortak bilgi paylasimi ile bilginin yapilandiriimasi ve tartisilmasi, sosyobilimsel
konulara yonelik ilgili fen kavramlarinin transfer edilmesi ve genisletilmesi siireclerinin icerisinde yer
alan bir asamadir (Ebenezer vd., 2010). Buna gore yansitma ve degerlendirme asamasi, modelin son
asamasi olmasina ragmen aslinda diger tic asamanin da icerisinde yer alan bir asamadir. Ogrencilerin
sahip olduklari bilgiler Gzerinde dislinmeleri saglanarak yansitma sireci gergeklestirilmis olur (Caymaz &
Aydin, 2020). Degerlendirme siirecinde ise 6grencilerdeki kavram yanilgilarinin giderilip giderilmedigine
yonelik degerlendirmeler yapilir. Ancak bu siirecte Ogrencilerde meydana gelen kavramsal degisimi
geleneksel degerlendirmeyontemleri yerine alternatif degerlendirme yontemlerini kullanarak
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degerlendirmek gerekmektedir. Clnkl geleneksel degerlendirme yontemleri kavramsal degisimi
belirleme noktasinda yetersiz kalmakta olup sadece Uriini ve verilen cevaplarin dogru veya yanhs olup
olmadiklarini 6lgmektedirler. Ancak alternatif degerlendirme yaklagimlari Griniin yani sira siirecinde
degerlendirilmesini saglamaktadir (Bakirci, 2014; Biernacka, 2006).

Ders plani hazirlama, teknolojik pedagojik alan bilgisi (TPAB) ve pedagojik alan bilgisi (PAB) ile ilgili
yapilan ¢alismalarda siklikla kullanilan bir ydontemdir (Sungur Alhan& Simsek, 2020). Clnki etkili bir ders
planinin olusturulmasi pedagojik bilgi, alan bilgisi ve 6gretim tasarimi bilgilerinin birlikte kullanilmasi ile
saglanabilir (Panasuk&Todd, 2005). Etkili bir sekilde tasarlanan ve uygulanan bir ders, bireylerin
dgrenmesi icin biiyiik bir &nem teskil etmektedir (Baviskar vd., 2009).0gretmenler ve 6gretmen adaylari
iyi tasarlanmig nitelikli bir ders plani olusturduklarinda, sinif ici uygulamalari igin saglam bir temel
olustururlar ve boylece nitelikli 6grenmelerin gergeklesmesini saglayabilirler (Li vd., 2009). Ders plani
hazirlama 6gretim siirecinin 6n kosulu olup bu siireg igerik ile ilgili kazanima uygun yontem, materyal ve
etkinlik segme, gergek yasam durumlarindan yararlanarak kurgulamalar yapip dersin islenisini tasarlama
becerilerini kapsamaktadir (Yildirrm ve Yildirim, 2020). Bu acgidan bakildiginda ders plani hazirlama,
ogretim slireci acisindan onemli bir yere sahiptir. Ancak 0©gretmen adaylari ders planlarini
olustururlarken Ogretimi dizenleme, o6grencilerin bilgilerini géz o6ninde bulundurma ve siireci
kolaylastiracak noktalari tespit etmekte zorlanmaktadirlar (Grossman& McDonald, 2008; Stein vd.,
2008). Bu nedenle 0Ogretmen adaylarinin mesleki gelisimlerini saglamak icin 6gretmen egitim
programlari, ders plani hazirlama ve ders gozleme gibi durumlar dikkate alinarak hazirlanmalidir
(Grossman& McDonald, 2008; Hiebert vd., 2007). Bu dogrultuda Ogretmen adaylarina ders plani
hazirlatmak ve bu sirecin takibini yapmak mesleki gelisimi saglama noktasinda 6nem arz etmektedir.

Literatiirde cesitli 6gretim yaklasimlarina iliskin ders planlarinin veri toplama araci olarak kullanildig
ve bu ders planlarini degerlendirmeye yonelik rubrik ya da degerlendirme formlarinin gelistirildigi
galismalarin mevcut oldugu gériilmektedir. Buna gére 5E Modeli ve REACT stratejisi (Ultay vd., 2018),
aclk uglu arastirma sorgulamaya dayali 6gretim yaklasimi (Saka vd., 2018), egitsel oyun destekli 6gretim
(GUrpinar, 2017) ve yapilandirmaci yaklasim (Colak &Yabas, 2017) ile ilgili ders planlarinin incelendigi ve
bunlara yoénelik degerlendirme formlarinin gelistirildigi calismalarin oldugu belirlenmistir. Bunun yani
sira teknoloji entegrasyonu (Yigit Koyunkaya& Tataroglu Tasdan, 2019) ve TPAB acisindan (Harris
&Hofer, 2009; Harris vd., 2010) ders planlarini inceleyen galismalarin da mevcut oldugu gérilmustir.
Ayrica, OBYM ve baglam temelli 6grenme yaklasimlarina yonelik 6gretmen adaylarinin olusturduklan
ders planlarini, bilimin dogasi ile iliskilendiriimesi baglaminda inceleyen arastirmaya da rastlanmistir
(Cavus Glingoren, 2015). Buna gore gelistirilen degerlendirme formu, bilimin dogasi bakis agisi ile
gelistirilmis ve 6gretmen adaylarinin olusturduklari ders planlarina yonelik mikro 6gretim uygulamalarini
gerceklestirdikleri siireci degerlendirmeye yoneliktir.

OBYM ile ilgili yapilmis calismalar incelendiginde ise farkli degiskenler lizerine odaklanildigi ancak
cogunlukla belirli bir fen konusunda 6grencilerin akademik basarilarini temel aldigi (Cavus-Glingéren,
2015) goriulmektedir. Buna gore literatiirde, akademik basari (Atayeter, 2019; Bakirci, 2014; Benli
Ozdemir, 2014; Caymaz, 2018; Ertugrul, 2015; Ebenezervd., 2010; Uzunkaya, 2019; Wood, 2012;
Yildizbas, 2017), tutum (Atayeter, 2019; Benli Ozdemir, 2014; Calik &Cobern, 2017; Demircioglu & Vural,
2016; Ozden, 2019), kavramsal anlama (Bakirci & Ensari, 2018; Balaban & Ozdemir, 2021; Caymaz, 2018;
Caymaz & Aydin, 2020; Ozden, 2019; Uzunkaya, 2019; Yurtbakan vd., 2021), girisimcilik (Yildirim, 2018),
elestirel disiinme (Bakirci & Cepni, 2016; Uzunkaya, 2019; Yildizbas, 2017), bilimin dogasi (Bakirci, 2014;
Benli Ozdemir, 2014; Caymaz, 2018; Ertugrul, 2015; Uzunkaya, 2019), sosyobilimsel konular (Bakirci vd.,
2018; Yildirim, 2018) ile problem ¢6zme ve karar verme (Haydari & Costu, 2021; Karabal, 2018) izerine
OBYM'nin etkisinin incelendigi arastirmalarin mevcut oldugu gorilmistir. OBYM ile ilgili yurdtdlen
derslere yonelik olarak 6grencilerin (Akgin vd., 2016; Caymaz & Aydin, 2020), 6gretmen adaylarinin
(Cavus Glingéren & Hamzaoglu, 2020; Celik vd., 2018) ve 6gretmenlerin (Bakirci vd., 2015) goruslerinin
arastirldigi ¢calismalara da rastlanmaktadir. Bunun yani sira 6gretmen adaylarina OBYM’nin ogretildigi,
uygulamalarin yaptirildigi ve buna bagh olarak 6gretmen adaylarinin TPAB gelisimlerinin incelendigi
calismalarin da mevcut oldugu gorilmektedir (Kilig vd., 2019; Sungur Alhan, 2017). Ayrica
literatlirdeOBYM ve baglam temelli 6grenme yaklasimlarina yonelik 6gretmen adaylarinin olusturduklari
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ders planlarini, bilimin dogasi ile iliskilendiriimesi baglaminda inceleyenmevcut bir arastirma
bulunmaktadir. Bu arastirma kapsaminda gelistirilen degerlendirme formu bilimin dogasi bakis agisi ile
gelistirilmis olup ©gretmen adaylarinin olusturduklari ders planlarina yonelik mikro 6gretim
uygulamalarini gergeklestirdikleri sireci degerlendirmeye yo6neliktir(Cavus Gilingéren, 2015). Mevcut
arastirma kapsaminda ise gelistirilen ders plani degerlendirme formu ile 6gretmen adaylarinin OBYM’ye
yonelik gelistirdikleri ders planlari degerlendirilmis olup yukarida bahsedilen ¢alismadan bu yoni ile
farkhhk gostermektedir.

Tirkiye’de 2018 yilindan itibaren uygulamaya konulan fen bilimleri dersi 6gretim programinda
sosyobilimsel konulara, fen-teknoloji-toplum ve gevre iliskilerine, bilimin dogasinin unsurlarina, bilimsel
sureg¢ becerilerine vb. odaklanildigi gorilmustiir (MEB, 2018). Dolayisiyla fen bilimleri dersi 6gretim
programi ile OBYM’nin bircok noktada ortlstligii ve bu sayede OBYM’nin kullanildigi fen bilimleri
derslerinde programin amaglarina daha kolay ulasilacagi diistiniilmektedir (Bakirci, 2014). Bu dogrultuda
programin uygulayicisi olan 6gretmen ve 6gretmen adaylarinin PAB’larinin gelisimi agisindan OBYM ile
ilgili bilgiye sahip olmalari ve bununla ilgili uygulamalari etkili bir sekilde yapmalari dnem arz etmektedir.
Ayrica PAB'In ogelerinden olan 6gretim, strateji ve yontem bilgisi kapsaminda 6gretmen adaylarinin
OBYM’ye dayali ders planlari gelistirmeleri ve bu ders planlarinin degerlendirilmesine iliskin formun
olusturulmasi ile ilgili arastirmaya rastlanmamis olunmasi bu alandaki boslugu doldurmak adina énem
tasimaktadir. Bu nedenle hem 6gretmenlerin hem de 6gretmen adaylarinin OBYM’yi benimsemeleri ve
bu modele uygun ders planlari gelistirmeleri gerekmektedir. Buradan hareketle OBYM ile ilgili verilen
0gretim sonrasi fen bilimleri 6gretmen adaylarinin ders planlarinin incelenmesi, arastirilmasi gereken bir
problem olarak karsimiza ¢ikmaktadir. Buna gore arastirmanin amaci; OBYM ile ilgili verilen 6gretim
sonrasi fen bilimleri 6gretmen adaylarinin ders planlama sireglerinde meydana gelen degisimin
incelenmesidir.Bu ana amag dogrultusunda “OBYM ile ilgili verilen 6gretim, fen bilimleri 6gretmen
adaylarinin ders planlama sireglerinde nasil bir degisim meydana getirmistir?” sorusuna cevap
aranmistir.

Yontem
Arastirmanin Deseni

Bu arastirmada, zayif deneysel arastirma tasarimlarindan tek gruplu son test tasarimi kullanilmistir
(Johnson &Christensen, 2014). Calisma grubuna 6n test vermenin imkansiz oldugu durumlarda kullanilan
bu desende, grubu olusturan bireylerden elde edilen veriler uygulamadan sonra analiz edilerek bir
karara varilir (Sonmez &Alacapinar, 2019). Bu arastirmayi olusturan ¢alisma grubunun uygulamadan
once OBYM ile ilgili deneyimlerinin olmamasindan, érneklemin ulasilabilir olmasindan, segkisiz atamayi
icermemesinden ve Ogretmen adaylarinin ders planlarinda meydana gelen degisimin daha iyi
izlenebileceginden dolayi bu desen tercih edilmistir.

Calisma Grubu

Arastirma, 2019-2020 egitim 0Ogretim yili glz doneminde Tirkiye’de bulunan bir devlet
tniversitesinde Fen Bilgisi Ogretmenligi Ana Bilim Dalinda 6grenim goren 4. sinif 6gretmen adaylari ile
yiritilmistiir. Buna gore arastirma Ozel Ogretim Yontemleri-1l (OOY-11) dersi kapsaminda yiiriitilmis
olup arastirmaya 29 6gretmen adayi (19 kiz, 10 erkek) katilmistir. Orneklem segiminde seckisiz olmayan
ornekleme yontemlerinden uygun érnekleme yéntemi kullaniimistir. Bu yéntemin segilmesinde ki sebep,
zaman ve isgict agisindan olusansinirhliklar nedeniyle 6rneklemin hem kolay ulasilabilir hem de
uygulama yapilabilir birimlerden segilmesidir. Uygulamanin basinda 6gretmen adaylarina arastirmanin
amaci aciklanmis ve katilimin gondlli oldugu belirtilmistir. Dersi alan tim &grenciler arastirmaya
katilmayi kabul etmis ve onam formu imzalamislardir.

Veri Toplama Araglari

Bu arastirmada fen bilimleri 6gretmen adaylarinin OBYM'ye iliskin ders planlama sireglerine yonelik
veri toplamak amaciyla “Ders Plani Degerlendirme Formu (DPDF)” gelistirilmistir. Bu amagla formun
gelistiriimesinde ilgili literatlir ve OBYM'nin asamalari dikkate alinarak form gelistirilmistir. Gelistirilen
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formun kapsam gecerliligi icin alaninda uzman iki fen egitimcisine inceletilmis ve gerekli diizeltmeler
yapilmistir. Yapilan dizenleme neticesinde, OBYM’nin bitiin asamalarinda bulunan bilimin dogasina
yonelik tek tek Olgiit yazilmasindan ziyade her asamada yer alan diger maddeler ile bitiinlestiriimesine
ve bu sekilde ders planlarinin degerlendirilmesine karar verilmistir. Ornegin; modelin ilk asamasi olan
“kesfetme ve kategorilestirme” de “Tahmin et-Acikla-Gozle-Agikla (TAGA)” tekniginin kullanildig
durumlarda, bilimin dogasi Ogelerinden “gbzlem ve c¢ikarim” ogelerinin ele alindigi distinilerek
puanlama yapilmistir. Yani DPDF'nin 2. maddesi kapsaminda da belirtilen &grencilerin én bilgilerini
belirlemek igcin konuya uygun bir strateji secer maddesi kapsaminda segilen stratejinin bilimin dogasi
unsurlarini da igerisinde barindirip barindirmamasina gore degerlendirilmistir. Ayrica, gelistirilen form dil
gecerligi acisindan Tirkge Egitimi Ana Bilim Dalinda gorev yapan bir 6gretim Uyesine inceletilmis ve
gerekli dizenlemeler vyapilarak son haline getirilmistir. Formun son halinde, kesfetme ve
kategorilestirme (5 6lgut), yapilandirma ve tartisma (4 6lgut), transfer etme ve genisletme (5 0lgiit) ile
yansitma ve degerlendirme (4 Olglit) asamalari olmak lzere toplam da 18 olgiit yer almaktadir. Bu
dogrultuda her bir 6gretmen adayinin arastirma boyunca gelistirdikleri ikiser ders planlari, her bir aday
icin bu form iki kez kullanilarak degerlendirilmistir.

Uygulama Siireci

Arastirma OOY-II dersi kapsaminda yiiriitiilmiis olup veri toplama siireci Sekil 2’de de gosterildigi gibi
teorik, gecis ve uygulama olmak Uzere U¢ asamadan olusmaktadir. Teorik asamasi ¢ bolimden
olusmakta olup birinci boélimde OBYM’nin egitimdeki yeri ve 6nemi hakkinda 6gretmen adaylarina
bilgilendirme yapilmis ve ardindan modelin ilk iki asamasi olan “kesfetme ve kategorilestirme” ile
“yapilandirma ve tartisma” asamalari ile ilgili 6gretim verilmistir. Bu 6gretimde arastirmaci tarafindan,
ogretim programi kapsaminda yedinci sinifta yer alan “Giinliik yasamda karsilastigi ¢éziicii ve
¢6ziinenleri kullanarak ¢ézelti hazirlar.” kazanimi izerinden 6rnek uygulama yapilmistir. Bu kazanim ile
ilgili olarak “tuzun suda ¢oziinmesi” seklinde basit ve ginlik hayatta sirekli karsilasilan bir
fenomen/olay kullanilmistir (Kaya, 2014). Arastirmaci tarafindan gercek bir sinif ortaminda ders anlatir
gibi sunum yapilmis ve tuzun suda ¢6ziinmesi olayina iliskin TAGA teknigini uygulamali bir sekilde
gostermek igin daha ©6nceden hazirlanmig olan TAGA etkinlik kagitlari ve sure¢ degerlendirme igin
degerlendirme kagitlari 6gretmen adaylarina dagitilarak uygulamalar yiritilmistir. Ogretmen
adaylarinin yazdiklari TAGA etkinlik kagitlarindan ve arastirmacinin kendisinin de belirledigi “erime,
kimyasal tepkime, ¢ozelti, kaybolma” seklindeki kavramlardan yola cikilarak kategorilestirme sireci
ylratalmistir. Daha sonra bu kategoriler Gzerinden sinif icinde bir tartisma ortami olusturarak
kategorilerin tartigilmasi, tartisma siirecinin nasil yapilacagl ve nasil yuritilecegi hakkinda bilgilendirme
yapilmistir. Ardindan bu ilk iki asama ile ilgili olarak arastirmacinin hazirlamis oldugu yansitici guinlik
formu Ogretmen adaylarina dagitilarak bu formu doldurmalari saglanmistir. Ayrica bu verilen
ogretimlerden sonra fen bilimleri dersi 6gretim programindan cesitli sinif diizeylerinden arastirmaci
tarafindan secilen kazanimlar, her bir 6gretmen adayina bir kazanim olacak sekilde dagitilmis ve bu
kazanimlara yonelik 6gretmen adaylarindan teorik asamasinin bitimine kadar birinci ders planlarini
olusturmaya baslamalari istenmistir. Arastirmaci birinci bolimin sonunda 6gretmen adaylarinin
olusturduklari yansitici giinliikleri toplayarak degerlendirmistir. ikinci béliimde ise arastirmaci tarafindan
degerlendirilen yansitici glinlik formlarina iliskin 6gretmen adaylarina hem yazili hem de sozel olarak
dondtler verilmistir. Burada 6gretmen adaylarina en fazla OBYM’nin birinci asamasinda kategorilestirme
tizerine dénit verilmistir. Ornegin, 6gretmen adaylari kategorilestirme yapilirken siniftan en fazla ¢ikan
fikirlerin ele alinmasi gerektigini ifade etmislerdir ancak verilen donitte en fazla g¢ikan fikirlerin degil
siniftan gelen batln fikirlerin ele alinmasi gerektigi seklinde ifade edilmistir.Ardindan OBYM’nin geriye
kalan son iki asamasi olan “transfer etme ve genisletme” ile “yansitma ve degerlendirme” asamalari ile
ilgili 6gretim verilmistir. Bunun igin modelin UGg¢lincli asamasinda, yine ilk iki asama da belirlenen kazanim
dogrultusunda homojen ¢ozeltiler, karisimlar, karisimlarin ayristirilmasi, sivi atiklar ve geri déntisim
konulari ve o6zellikle yakin ¢evrede bulunan dere, nehir, gél, deniz gibi su kaynaklarina karisan sivi
atiklarla ilgili medyada yer almis cesitli haberler (izerinde durularak bu konularin nasil 6gretilecegine
yonelik bilgilendirme yapilmistir. Dérdlincli asama icin ise siireg¢ ve Urin degerlendirmesi, 6z, akran ve
o6gretmen degerlendirmesi ve kullanilabilecek teknikler hakkinda bilgilendirme yapilmis, bu anlamda
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uygulamalarin basinda dagitilan bos kagidin hangi amagla ve nasil kullanilacagi agiklanmistir. Ardindan
modelin son iki asamasi igin arastirmaci tarafindan olusturulan yansitici glinlik formu 6gretmen
adaylarina dagrtilarak bu formu doldurmalari saglanmistir. Uglincii béliimde ise daha &nceki yillarda
mezun olmus 6gretmen adaylarinin OBYM’ye yonelik gesitli konularda olusturmus olduklari 6rnek ders
planlari, 6gretmen adaylarina dagitilarak incelenmistir. Ayrica ikinci bolimde 6gretmen adaylarinin
olusturduklari yansitici ginlik formlari arastirmaci tarafindan degerlendirilerek 6gretmen adaylarina
hem vyazili hem de sézel olarak déniitler verilmistir. Ornegin bu giinliikler kapsaminda 6gretmen
adaylarina modelin Gglincl asamasinda ginliik hayattan 6rnekler verme ve bu érnekleri incelemekten
ziyade sosyobilimsel konular (izerinde durulmasi gerektigi yoninde donitler verilmistir. Teorik
asamasinin sonunda o6gretmen adaylarinin hazirlamig olduklar birinci ders planlari arastirmaci
tarafindan toplanmis ve gecis asamasina gecilmistir. Bu asamada Ogretmen adaylarinin ilgili
kazanimlarda hazirlamis olduklari ders planlarina yonelik olarak bir hafta boyunca arastirmaci tarafindan
bireysel olarak dénutler verilmis ve ardindan uygulama agamasina gegilmistir.

Teorik Asamasi
. Bolum . bolum B . bolum
"OBYM'nin birinci ve ikinci asamasi hakkinda ~ "OBYM'nin lglincli ve dérdiincli agamasi "Ornek ders planlarini inceleme,
bilgilendirme, yansitici giinlik tutma ve hakkinda bilgilendirme, yansitici giinlik geri bildirim verilmesi ve birinci
kazanimlarin dagitiimasi" tutma ve geri bildirimlerin verilmesi ders planlarinin olusturulmasi

Gegis Asamasi

Ogretmen adaylar tarafindan olusturulan ders planlarinin arastirmaci tarafindan incelenmesi ve geri bildirimlerin verilmesi

Uygulama Asamasi

Ogretmen adaylar tarafindan olusturulan ders planlarina yénelik sunumlarin yapilmasi ve bu sunumlara yénelik 6z, akran ve
ogretim Uyesi degerlendirmelerinin yapilmasi ve uygulamalar sonrasi ikinci ders planlarinin olugturulmasi

Sekil 2. Arastirmanin Tasarimi

Uygulama asamasinda 6gretmen adaylari ilgili kazanimlar dogrultusunda gegis asamasinin sonunda
gelistirmis olduklari ders planlarina yénelik olarak OOY-II dersinde yedi hafta boyunca siiren sunumlar
yapmislardir. Uygulamalarin yiritildaga sinif ortami gergek bir sinif ortamina dénistirilmeye cahlisiimis
ve siniftaki diger 6gretmen adaylarindan ilkokul 6grenci seviyesine gore davranmalari istenmistir. Her bir
6gretmen adayi yaptiklari sunumlarin ardindan kendi sunumlarina yonelik sinif icinde sozel olarak 6z
degerlendirme yapmislardir. Ardindan her bir sunuma iliskin yine sinif icinde sozel olacak sekilde akran
degerlendirmesi ve 0gretim Uyesi degerlendirmesi yapilarak 6gretmen adaylarina geri bildirimde
bulunulmustur. Ogretmen adaylari vyaptiklari sunumlar ve aldiklari déniitler dogrultusunda ders
planlarinda gerekli gérdikleri degisiklikleri yaparak uygulama asamasinin sonunda arastirmaciya ikinci
ders planlarini teslim etmislerdir.

Veri Analizi

Bu arastirmada 6gretmen adaylarinin olusturduklari ders planlari DPDF kullanilarak betimsel analiz
yontemi ile incelenmistir. Betimsel analizde elde edilen veriler, daha 6nceden belirlenmis temalara veya
asamalara gore yorumlanir ve ayrica bu analizde bireylerin gorislerini yansitmak amaciyla dogrudan
alintilara sikhkla yer verilir (Yildirrm & Simsek, 2013). Bu nedenle bu arastirmada da betimsel analize gére
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elde edilen veriler, OBYM’nin asamalarina gore yorumlanmis ve 6gretmen adaylarininolusturduklari ders
planlarindan elde edilen verilere dogrudan yer verilmistir. Ayrica her bir 6gretmen adayinin gelistirmis
olduklari ders planlari DPDF kullanilarak puanlandiriimis ve buna goére 6gretmen adaylarinin her bir ders
planindan alabilecekleri maksimum puan ise 54’tlr. Ders planlarinin degerlendirilmesinde “basarili (3
puan), kismen basarili (2 puan), basarisiz (1 puan) ve yok (0 puan)” seklinde bir puanlama sistemi
kullanilmig olup her bir 6lgiitiin nasil puanlandirildigina iliskin 6rnek Tablo 1’de verilmistir.

Tablo 1.
DPDF’nin Kesfetme ve Kategorilestirme Asamasina Yénelik Puanlama Ornegi
OBYM’nin Olgiit Olgiit Tanimlari Puan
Asamalari
Kazanimla ilgili basit ve gegerli bir Basarih (3)
olay kullanma
Kesfetme Kazanima uygun giinlik  Kazanimla ilgili kismen eksikleri olan ~ Kismen Basarih
ve yasamdan basit bir olay  ama gegerli bir olay kullanma (2)
Kategorilestirme kullanma Kazanimla ilgili yanhs bir olay Basarisiz (1)
kullanma

Kazanimla ilgili bir olay kullanmama Yok (0)

Arastirmada DPDF kullanilarak elde edilen verilerin guivenirligini saglamak igin ilgili konuda uzman bir
kisiden yardim alinmis ve veriler ayri ayri analiz edilmistir. Yapilan analizlerin sonucuna bakildiginda
genelde benzer sonuglar elde edildigi fakat bazi durumlarda farkli degerlendirmelerin yapildigi
gorulmistir. Bunun sonucunda arastirmaci ve uzman kisi bir araya gelerek uyusmazliklarin oldugu
durumlar Gzerinde tartismis ve bu uyusmazliklarin giderilerek ortak bir karara varilmasini saglamislardir.
Buna gore arastirmaci ve uzman kisi arasinda %78 oraninda uyum saglandigi tespit edilmistir. Ayrica
o6gretmen adaylarinin ders planlarindan elde edilen verilerin sunulmasinda, arastirmaya katilan fen
bilimleri 6gretmen adaylarinin isimleri yerine 0A1, 0A2, OA3... 0A29 seklinde ifadeler kullaniimistir.

Bulgular

Bu boélimde OBYM’ye dayal olarak fen bilimleri 6gretmen adaylarinin gelistirdikleri ders
planlarindan elde edilen verilerin analizi sonucu ortaya ¢ikan bulgulara yer verilmistir. Fen bilimleri
6gretmen adaylarinin DPDF’nin asamalarina iliskin frekans dagilimlari Tablo 2’de verilmistir.

Tablo 2.
Fen Bilimleri O§retmen Adaylarinin DPDF’nin Asamalarina lliskin Frekans Dagilimi
Maddeler Basarih Kismen Basarili Basarisiz Yok
1.Plan 2. Plan 1.Plan 2. Plan 1.Plan 2. Plan 1. Plan 2. Plan

. 1. 21 24 6 3 2 2 - -
) 2. 21 26 7 3 1 - - -
- 3. 18 22 9 6 2 1 - -
e g 4. 8 20 13 9 7 - 1 -
% x 5. 15 27 12 2 1 - 1 -
o 6. 20 28 3 1 2 - 4 -
Tot
§2 % 7. 6 15 12 11 8 3 3 -
‘5‘- € E 8. 2 7 9 14 11 7 7 1
> 9. 3 8 7 12 9 7 10 2

. 10. 2 14 17 12 9 3 1 -
3% E 11. 6 12 10 14 10 3 3 -
g g é 12. 1 2 7 10 - 7 21 10
Fug 13. 13 12 12 12 3 5 1

14. 26 13 1 3 2 -

© T E g O 15. 20 25 9 4 - - -
>es "2 16. 25 26 4 3 - - - -
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17. 2 4 27 25
18. 20 27 9 2

Tablo 2’ye bakildiginda, OBYM’nin birinci asamasi olan “kesfetme ve kategorilestirme” icin 6gretmen
adaylarinin hem birinci hem de ikinci ders planlari agisindan basarili olduklari gériilmektedir. Yalnizca 4.
madde agisindan birinci ders planlarinda kismen, ikinci ders planlarinda ise basarili olduklari Tablo 2’den
anlasiilmaktadir. Buna gére DPDF’de yer alan 1. maddeye bakildiginda birinci planda 21, ikinci planda ise
24 o6gretmen adayinin ilgili “kazanima uygun giinliik yasamdan basit bir olay” kullandiklari tespit
edilmistir. Ornegin birinci ders planlar incelendiginde, OA22 kodlu &gretmen adayi “Ses kaynaginin
degismesiyle seslerin farkl isitildigini deneyerek kesfeder.” kazanimi ile ilgili olarak “biri plastik digeri de
cam malzemeden yapilmis iki farkli bardaga ayni tahta kasik ile vurulmasi” seklinde bir olayr ders
planinda kullandigi gorilmistir. OA8 kodlu 6gretmen adayi ise “Isigin diizgiin ve pirizli yizeylerde
yansimasini gozlemleyerek aciklar.” kazanimi ile ilgili olarak “aliiminyum folyo, ayna, yagh kagit vb.
cisimlerin Gizerine 1sik kaynaginin tutulmasi” seklinde bir olay kullanmistir. ikinci planlar incelendiginde
ise OA25 kodlu 6gretmen adayi “Birbiri icinde ¢dziinmeyen sivilarin yogunluklarini deney yaparak
karsilastinir.” kazanimi ile ilgili olarak “ayni miktarda zeytinyaginin ve suyun bir beher iginde
karistirilmasi” olaymi kullanmistir. OA18 kodlu dgretmen adayinin ise “Sicakhgi farkli olan sivilarin
karistirilmasi sonucu 1si alisverisi olduguna yonelik deneyler yaparak sonuglarini yorumlar.” kazanimi ile
ilgili olarak “iki farkli beherde ayni miktarda fakat farkli sicakliklarda bulunan sularin karistiriimasi”
olayini kullandig1 gértlmustir. Bu 6rneklerden de anlasilacagi tzere birinci ve ikinci ders planlarinda
o6gretmen adaylarinin ¢ogunlugu OBYM’nin ilk asamasinda kazanimlarina uygun olarak giinlik hayattan
basit bir olay kullandiklari goriilmektedir. Ayrica DPDF’'nin 2. maddesi olan dgrencilerin én bilgilerini
belirlemek igin konuya uygun bir strateji secmeye yodnelik hem birinci hem de ikinci ders planlarinda
basarili olduklari belirlenmistir. Ogretmen adaylari bu madde kapsaminda 6grencilerin 6n bilgilerini aciga
¢ikartmak icin 6zellikle kavram haritasi, resim ¢gizdirme ve TAGA teknigini kullanmiglardir.

DPDF’de yer alan 3. madde olan“uygun ve gecgerli sorular sorma” noktasinda da 6gretmen adaylarinin
hem birinci hem de ikinci ders planlarinda basarili olduklari Tablo 2’de goérilmektedir. Buna gore
o6gretmen adaylari OBYM kapsaminda kullandiklari TAGA teknigine yonelik olarak birinci ve ikinci ders
planlarinda teknigin hem tahmin etme hem de goézlem asamasina yonelik genellikle uygun sorular
sorduklar gérilmistiir. Ornegin OA19 kodlu 6gretmen adayi ikinci ders planinda TAGA teknigi
kapsaminda gelistirmis oldugu olaya iliskin tahmin etme asamasi igin “igerisinde farkh hacimlerde su
bulunan bu beherlere esit isi verirsek ne olur?” seklinde uygun soru gelistirmistir. OBYM’nin “kesfetme
ve kategorilestirme” asamasinda 6gretmen adaylarinin birinci ders planlarinda kismen basarili olduklari
4. madde olan 6grencilerin én bilgilerini belirler ve uygun bir sekilde kategorilestirir noktasinda 6gretmen
adaylar genellikle 6grencilerin fikirlerini uygun bir sekilde kategorilestirmede sorun yasadiklar tespit
edilmistir. Ornegin OA5 kodlu &gretmen adayi birinci ders planinda “Sirtiinme kuvvetinin cesitli
ortamlarda harekete etkisini deneyerek kesfeder.” kazanimina yonelik olarak “bir tane igi bos bir tanede
ici su ile dolu siselerin igine ikisine de silgileri ayni anda olacak sekilde birakilmasi” olayini kullanmistir.
Bunun sonucunda TAGA kagitlarindan elde ettigi 6grenci gorislerini “iki sisedeki silgide ayni anda distdi,
ici su dolu sisedeki silgi daha 6nce dust, ici bos olan sisedeki silgi daha énce distli” seklinde etiketler
kullanarak kategorilestirmistir. Ayni zaman da birinci ders planlarinda uygun bir etiketleme ve
kategorilestirme islemini yapamayan 6gretmen adaylarinin da mevcut oldugu belirlenmistir. Ornegin
OA17 kodlu 6gretmen adayl “Maddeleri 15181 gecirme durumlarina gére siniflandirir.” kazanimina iliskin
“yari saydam maddeler 15181 gegirebilir, yari saydam maddelerin golgesi olusmaz ve ayna saydam bir
maddedir” seklinde uygun olmayan bir etiketleme ve kategorilestirme yapmistir. Bu durumun ikinci ders
planlarinda daha basarili bir hal aldigi Tablo 2’den de anlasiimaktadir. Ayni zaman da DPDF’'nin 5.
maddesi olan olusturulan kategorilerin égrencilere uygun bir sekilde yansitiimasi agisindan birinci ders
planlarina kiyasla ikinci ders planlarinda daha basarili olmuslardir. Ornegin 6gretmen adaylari birinci ders
planlarinda olusturduklari kategorilerin ¢iziminde sadece etiketleme islemini yapmis olup 6grencilere ait
ornek climlelere yer vermedikleri ancak ikinci ders planlarinda uygun bir sekilde yaptiklari goriilmistdr.
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OBYM'’nin ikinci asamasi olan “yapilandirma ve tartisma” asamasi igin Tablo 2’ye bakildiginda hem
birinci hem de ikinci ders planlari agisindan sadece altinci maddede basarili olduklari gérilmektedir. Bu
durumda DPDF’nin altinci maddesine gore 6gretmen adaylarinin birinci ve ikinci ders planlarinda
OBYM'ninbirinci asamasinda olusturduklari kategoride yer alan kavramlari dikkate alarakOBYM'ninikinci
asamasini bu kavramlar Uzerinden basarili bir sekilde gelistirdikleri belirlenmistir. DPDF’nin yedinci
maddesi agisindan bazi 6gretmen adaylarinin birinci ders planlarinda kismen, ikinci ders planlarinda ise
basarili bir ders plani gelistirerek kavramsal degisimin gerceklesmesi icin uygun teknigi segerek etkili bir
sekilde kullandiklari belirlenmistir. Bunun igin 6gretmen adaylarinin ¢ogunlugu tartisma tekniginden
faydalanmislardir. Buna gére 6gretmen adaylari birinci ders planlarinda en ¢ok 6grenciler arasinda bir
tartisma ortaminin olusmasini saglayacak durumlari gelistirmede ve tartismayi siirdirmede zorlandiklari
tespit edilmistir. DPDF’de yer alan sekizinci madde de ise 6gretmen adaylarinin birinci ders planlarinda
basarisiz, ikinci ders planlarinda ise kismen basariyi yakaladiklari gorilmustiir. Bu maddeye gore
o6gretmen adaylarinin birinci ders planlarinda olusturduklari kategorilere yonelik tartisma sirecinin
ylratalmesi agisindan uygun ve gecgerli sorularolusturamadiklari, ikinci ders planlarinda ise kismen
olusturduklari belirlenmistir. OBYM’nin ikinci asamasinda yer alan son maddeye bakildiginda ise
o6gretmen adaylarinin ¢ogunun birinci ders planlarinda 6grencilerde kavramsal dedisimi saglamaya
yénelik etkinlikler olusturamadiklari, ikinci ders planlarinda ise kismen basarili olacak nitelikte etkinlikler
gelistirdikleri belirlenmistir. Ornegin OA3 kodlu &gretmen adayl, “Kati basincini etkileyen degiskenleri
deneyerek kesfeder.” kazanimina yonelik elde ettigi kategorilerden birisi olan “ylizey alani” ile ilgili
olarak “iki tane sisirilmis balonlardan birisini sivri uglu kalemle, digerini de parmagiyla esit kuvvet
uygulayarak delmeye calisir” seklinde etkinlik gelistirdigi gériilmustir. OA23 kodlu &gretmen adayi ise
“Sesin yayildig1 ortamin degismesiyle farkl isitildigini dinleyerek kesfeder.” kazanimina yonelik elde ettigi
kategorilerden birisi olan “ses degisir” ile ilgili olarak “d6rt cam siseden ikisi bos, birisi yarsina kadar dolu
digeri ise tam dolu olan siselerden olusan diizenekte, bos olan siselerden bir tanesi ile diger siselere
sirastyla vurarak ¢ikan sesleri karsilastirma” seklinde etkinlik gelistirmistir.

OBYM’nin Uglincli asamasi olan “transfer etme ve genisletme” asamasi igcin DPDF'nin onuncu
maddesi olan édrencilerin dgrendikleri bilgileri farkli durumlarla veya kavramlarla iliskilendirmelerini
saglamaya yonelik bazi 6gretmen adaylarinin birinci ders planlarinda kismen basaril olduklari, ikinci ders
planlarinda ise basarili olduklari Tablo 2’den anlasilmaktadir. DPDF’nin on birinci maddesinde belirtilen
kazanima uygun sosyobilimsel konularin belirlenmesine yonelik ise bazi 6gretmen adaylarinin birinci ders
planlarinda kismen basarili olduklari bazilarinin ise basarisiz olduklari tespit edilirken ikinci ders
planlarinda ise ¢cogunlugunun kismen basarili oldugu goriilmistir. Ornegin OA5 kodlu dgretmen adayi
hazirlamis oldugu ikinci ders planinda “Siurtinme kuvvetinin gesitli ortamlarda harekete etkisini
deneyerek kesfeder.” kazanimina yonelik olarak “gemilerin sudaki, ugaklarin ise havadaki sirtlinme
kuvvetine nasil karsi gelerek hareket ettiklerine” iliskin sosyobilimsel konular belirlemeye ¢alismis ancak
bunu ders planinda tam olarak agiklayamamistir. OBYM'nin lglincli asamasina yonelik on ikinci maddede
yer alan Ogretmen adaylarinin belirledikleri sosyobilimsel konulara iliskin 6grencilerin gériislerini
belirleme ile ilgili olarak birinci ders planlarinda bu duruma yer vermedikleri ancak ikinci ders planlarinda
kismen de olsa basarili olduklari belirlenmistir. Bunun yani sira belirledigi sosyobilimsel konulara yénelik
6nemli sorular sorma ve d&grencileri ilgili konularda arastirma yapmaya yénlendirme maddelerini
olusturan on (g ve on dordincti maddeler de ise 6gretmen adaylarinin birinci ders planlarinda kismen
basarili olduklari, ikinci ders planlarinda ise basarili olduklari Tablo 2’de gériilmektedir. Buna gére OA6
kodlu o6gretmen adayr “Sirtiinme kuvvetinin kinetik enerji Uzerindeki etkisini 6rneklerle aciklar.”
kazanimina iliskin “normal trenlerde hiz ortalamasi saatte 70-80 kilometreyken yliksek hizli trenlerde hiz
ortalamasi 190-250 kilometredir. Bu hiz farki neden kaynaklanir?” seklinde soru olusturarak yiliksek hizh
tren ile normal hizli trenlerin ¢alisma prensiplerini havanin sirtlinme direnci ve bunun hiza etkisi
acisindan on plana gikarmistir. Ardindan yiksek hizli trenlerin maliyeti, insan saghigi Gzerindeki etkileri,
yakit tiiketimi, cevreye etkileri vb. hususlara iliskin belirlemis oldugu sosyobilimsel konulara iliskin kismi
diizeyde sorular olusturmus ve 6grencileri bu konuda arastirma yapmaya yonlendirmistir.

OBYM'nin dordiincli asamasi olan “yansitma ve degerlendirme” asamasi icin Tablo 2’ye bakildiginda
en basarili olduklari asamalardan biri oldugu goriilmektedir. Buna gore 6gretmen adaylari hem birinci
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ders planlarinda hem de ikinci ders planlarinda, DPDF’nin on bes, on alti ve on sekizinci maddelerinden
basarili olduklari tespit edilmistir. Buna gore 6gretmen adaylariDPDF’'nin on besinci maddesi olan
kazanima iliskin 6grencilerde meydana gelen kavramsal dedisimi belirlemek igin uygun dederlendirme
araglarini kullanma noktasinda genellikle otantik ve alternatif degerlendirme yaklasimlarini temel alarak
bu yaklagimlara uygun basta kavram haritasi olmak uzere tanilayici dallanmig agag, resim gizme, kelime
iliskilendirme testi, proje, portfolyo gibi degerlendirme araglarini kullanmislardir. Bu sayedeDPDF’de ki
on altinct madde kapsaminda, 6gretmen adaylarinin d&grencilerin  degerlendirme stirecinde aktif
olmalarini sagladiklari ve on sekizinci madde kapsaminda ise (iriin ve siire¢ degerlendirmeyi kullandiklari
hazirlamis olduklari ders planlarinda gorilmistir. DPDF’nin on yedinci maddesi agisindan ise 6gretmen
adaylari hem birinci ders planlarinda hem de ikinci ders planlarinda kismen basarili olmuslardir. Bu
maddeye gore 6gretmen adaylarinin degerlendirme siirecinde 6z, akran ve 6gretmen degerlendirmesini
de sireg igerisinde gerceklestirmeleri beklenmis olup Ogretmen adaylarinin hazirladiklari ders
planlarinda sadece akran ve 6gretmen degerlendirmesini dikkate aldiklari 6z degerlendirmeyi dikkate
almadiklari belirlenmistir.

Tartisma, Sonug ve Oneriler

Arastirmadan elde edilen bulgular incelendiginde 6gretmen adaylarinin verilen 6gretim sonucunda
OBYM ile ilgili ders plani olusturmaya yonelik uygun ders planlari gelistirdikleri gérilmektedir. Ders plani
hazirlama 6gretim sirecinin 6n kosulu olmakla birlikte, ilgili kazanima ydnelik uygun strateji ve ydntemin
segilerek dersin islenisinin belirli bir dizen halinde sunulmasini saglar. Buna bagh olarak 6gretmen
adaylari olusturduklari ders planlari kapsaminda OBYM'yi ilgili kazanimlar dogrultusunda uygun bir
sekilde sunmuslardir. Bu durum, PAB’In alt 6gelerinden biri olan Ogretim, strateji ve yontem bilgisi
kapsaminda OBYM’ye dayali ders planlarinin olusturulmasinda Ogretmen adaylarinin zorluk
yasamadiklarinin bir gostergesi olarak kabul edilebilir. Bu sonug, literatiirde de ifade edildigi gibi PAB’In
alt égelerinden biri olan 6gretim, strateji ve yontem bilgisinin, PAB’In diger alt dgelerine kiyasla daha
kolay gelistigi sonucu ile de 6rtiismektedir (Duruk, 2020; Hanuscin, 2013).

Ogretmen adaylarinin OBYM’ye gére olusturduklari ders planlarina bakildiginda dgretim modelinin
“kesfetme ve kategorilestirme” asamasinda, birinci ders plani agisindan basit bir olay kullanma ile uygun
ve gecerli sorular olusturma noktasinda basarili, 6n bilgileri belirlemede ve kategorilestirmede ise
kismen basarili olduklari belirlenmistir. Ogretmen adaylarinin 6grencilerin &n bilgilerini benzerliklerine
ve farkhliklarina gore siniflandirmada zorluk yasamalari, ilk defa boyle bir uygulamayla
karsilasmalarindan ve uygulamayi anlamakta gilclik yasamalarindan kaynaklanabilir. Buna karsin ikinci
ders plani agisindan DPDF’nin ilgili asamasindaki tiim maddelerinden basarili olmuslardir. Bu durumun
ortaya c¢ikmasinda verilen Ogretimlerde, arastirmaci tarafindan modelin 6zellikle bu asamasinin
uygulamal bir sekilde anlatilmasinin ve 6gretmen adaylar tarafindan tutulan yansitici ginliiklere iligkin
dondtler verilmesinin etkili oldugu soylenebilir. Ayrica bu durum arastirmanin teorik asamasinda 6rnek
ders planlar tzerinden 6gretmen adaylar ile yapilan incelemelerden de kaynaklanabilir. Bu sonug,
Sungur Alhan’in (2017) 6gretmen adaylarinin ¢evrimigi tartisma ortamlarinda OBYM’ye dayali 6rnek ders
planlari ve kendi olusturduklari ders planlari lizerinde yaptiklari incelemeler ve tartismalar neticesinde
PAB’In alt 6gelerinden birisi olan 6gretim strateji ve yontem bilgisi baglaminda OBYM’ye dayali ders
planlarinin olusturulmasinda ve uygulamalarin yapilmasi noktasinda gelisim gosterdikleri sonucuyla
ortlismektedir.

OBYM’nin ikinci asamasi olan “yapilandirma ve tartisma” asamasinda 6gretmen adaylarinin sadece
altinci ve yedinci maddelerde istenilen basariyl yakaladiklari tespit edilmistir. Buna gore O6gretmen
adaylarinin ¢ogunlugu OBYM’nin birinci asamasinda olusturduklari kategoride yer alan kavramlari goz
oniinde bulundurarak OBYM’nin ikinci asamasini bu kavramlar lzerinden planlamis olup kavramsal
degisimin gergeklesmesi icin de uygun teknigi basarili bir sekilde secip kullanmislardir. Bu durumun
ortaya ¢ikmasinda teorik asamasinin sonunda 6gretmen adaylari tarafindan olusturulan ders planlarina,
gecis asamasinda arastirmaci tarafindan verilen geri bildirimlerin etkili oldugu sdylenebilir. Buna karsilik
o6gretmen adaylari elde ettikleri kategorilere yonelik uygun sorular olusturmada ve bu kategorilere iliskin
kavramsal degisimin saglanmasi icin uygun etkinlikleri gelistirmede kismen basarili olmuslardir. Burada
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o6gretmen adaylarinin tartismayi baslatma da, bu tartismalarin akisini saglayacak sorular olusturmada ve
her bir kategoriye uygun etkinlik gelistirmede zorlandiklari gérilmistir. Bu durum Uzerinde 6gretmen
adaylarinin egitimlerini genellikle sunus yolu ile almalarinin etkili oldugu sdylenebilir. Ayrica bu
egitimlerde yapilan tartismalarda 6gretmenin 6grenciye soru sormasi, 6grencinin de bu soruya yanit
olusturacak kisa bir agiklama yapmasi ve 6gretmenin de bu agiklamanin uygun olup olmadigina iligkin
degerlendirme niteliginde verdigi yanit seklinde gerceklesen diyaloglardan ibaret olmasinin (Fishman
vd., 2017) etkili oldugu dusliniilmektedir. Bunun yani sira Ogretmen adaylari ders planlarinda
diyaloglarin olusturulmasi noktasinda da zorluk yasamislardir. Burada 6gretmen adaylarinin TPAB’In alt
bilesenlerinden olan pedagoji bilgilerindeki eksiklikler ve buna bagh olarak 6grencilerin ilgili kazanim
kapsaminda ne diistindiiklerinin veya ne bildiklerinin tespitini yapamama, 6grencilerden gelecek soru-
cevap ve donltleri gbz 6ninde bulundurmama ya da sinif tartismasi hususunda yasadiklari zorluklar bu
durumun sebebi olarak gosterilebilir (Grossman& McDonald, 2008; Stein vd., 2008; Yigit Koyunkaya&
Tataroglu Tasdan, 2019).

Ogretmen adaylarinin ders planlari incelendiginde OBYM’nin tiim asamalari arasinda en az gelisim
gosterdikleri ve en zorlandiklari asamanin Gglinclii asama olan “transfer etme ve genisletme” asamasi
oldugu soylenebilir. Bu durumun sebebi olarak 6gretmen adaylarinin modelin ilgili asamasini tam olarak
anlayamamalari, sosyobilimsel konularla ilgili bilgi eksiklerinin olmasi, sinirl PAB’a sahip olmalari (Kiling
vd., 2017) ve her konu ile ilgili sosyobilimsel konu bulmaktazorluk yasamalari gosterilebilir. Ancak her
konuya uygun sosyobilimsel konunun olmamasi OBYM’nin uygulanamayacagi anlamina gelmemektedir
(Bakirci vd., 2015) Literatirde de bireylerin sosyobilimsel konular tanimlamada, bu konulara 6rnekler
vermede (Bakirci vd., 2018) ve her konuya uygun sosyobilimsel konu bulmakta zorlandiklarina iliskin
calismalara rastlanmistir (Bakirci vd., 2018;Cavus-Glingéren & Hamzaoglu, 2020). Bunun yani sira
OBYM'’nin transfer etme ve genisletme asamasi ile 5E Modeli’nin derinlestirme asamalarinin birbirlerine
benzedigi (Bakirci vd., 2015) dusiniilecek olursa literatiirde 6gretmen adaylarinin 5E Modeli’nin en ¢ok
derinlestirme asamasinda zorlandiklarinin tespit edildigi arastirmalara da rastlanmistir (Ultay vd., 2018).

OBYM’nin dordincli agamasi olan “yansitma ve degerlendirme” asamasi, 6gretmen adaylarinin hem
birinci hem de ikinci ders planlari agisindan basarili olduklari agsamalardan bir digeridir. Bu asamada
ogretmen adaylari 6grencilerde meydana gelen kavramsal degisimi belirlemek amaciyla uygun
degerlendirme yaklasimlarini ve araclarini kullandiklari gorilmistir. Buna gore 6gretmen adaylari
genellikle otantik ve alternatif degerlendirme yaklasimlarina bagh olarak kavram haritasi, kelime
iliskilendirme, portfolyove proje gibi degerlendirme tekniklerine ders planlarinda yer vermislerdir. Bu
durumun sebebi olarak, 6gretmen adaylarinin hem gecis asamasinda hazirladiklari ders planlarina hem
de uygulama asamasinda yaptiklari sunumlara iliskin arastirmaci tarafindan verilen donitlerin etkili
oldugu soylenebilir (Bilican, 2014; Cavus-Glingdren, 2015; Sungur Alhan, 2017). Bunun yani sira siireg ve
Grin odakli degerlendirmeye ve bu sireg icerisinde Ogrencilerin aktif olmasini saglamaya da 6zen
gosterdikleri goralmustir (Colak, 2017).

Arastirma sonuglari 6gretmen adaylarinin verilen 6gretim sonucunda OBYM ile ilgili ders plani
olusturmaya yonelik bilgi sahibi olduklarini gostermektedir. Bu duruma paralel olarak Fen bilimleri dersi
o6gretim programinda yer alan 6gretim yaklasimlari ile uyumlu olan bu model, fen bilimleri dersinde
alternatif bir model olarak kullanilabileceginden dolayr bundan sonra yapilacak arastirmalarda benzer
uygulamalarin fen bilimleri 6gretmenleriyle de yapilmasi saglanmalidir. OBYM ile ilgili yapilan
calismalarin literatirde hizla vyayildigi goérilmekte olup buna bagh olarak Ogretmen egitimi
programlarinda yiritilen derslerde OBYM’ye dayali uygulamalara yer verilmesi 6nerilmektedir. Bunun
vani sira ders planlarinin uygulanmasi Universitedeki sinif ortaminda yapilmis olup gelecek
arastirmalarda ilkogretim seviyesinde gercek sinif ortamlarinda yapilarak buna gore ders planlarinin
gelistiriimesi Onerilmektedir. Ayrica yapilan bu arastirma da oOgretmen adaylari ders planlarini
olusturduklari bazi kazanimlara iliskin sosyobilimsel konular bulmakta zorlanmislardir. Bu durum
c¢alismanin  bir sinirliigi olup bundan sonra vyapilacak arastirmalarda, sosyobilimsel konularin
bulunmasinda giiglik yasanmayacak kazanimlarin ele alinmasi dnerilmektedir. Ogretmen adaylarinin
calisma kapsaminda yasadiklari sorunlardan bir digeri de alan bilgilerindeki yetersizliktir. Alan bilgisinin,
ders planlarinin olusturulmasindaki katkisi g6z onilinde bulundurulacak olursa, arastirma slirecinde
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o6gretmen adaylarinin bu konuda yasadiklari problemler arastirmacinin destegi ile Gstesinden gelinmeye
cahsilmistir. Ancak bundan sonra yapilacak arastirmalar icin dncelikle katilimcilarin alan bilgilerinin ne
dizeyde oldugunun yoklanmasi ve gerekli iyilestirmelerin yapilmasinin ardindan ders planlarinin
olusturulmasi 6nerilmektedir. Boylece alan bilgisinden kaynaklanan sorunlarin éniine gegilecektir. Son
olarak ¢alisma kapsaminda gelistirilen DPDF’'de bilimin dogasi 6gelerine direkt olarak deginilmemistir,
bundan sonra yapilacak arastirmalarda bilimin dogasi 6gelerine direkt yer verilmesi tavsiye edilmektedir.

Yayin Etigi: Bu arastirmada “Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsamindaki tim kurallara uyulmustur. Yonergenin ikinci boélimi olan “Bilimsel Arastirma ve Yayin
Etigine Aykiri Eylemler” bashgi altinda belirtilen eylemlerden higbiri gerceklestiriimemistir.

1.

Ekler

Ders Plani Degerlendirme Formu

Basarisiz
(1 puan)

Kismen
Basarili
(2 puan)

Basarili
(3 puan)

Yok
(0 puan)

Kesfetme ve Kategorilestirme

1 | Kazanima uygun giinliik yasamdan basit bir olay
kullanma

2 | Ogrencilerin 6n bilgilerini belirlemek igin
konuya uygun bir strateji segme

3 Uygun ve gegerli sorular sorma
Ogrencilerin &n bilgilerini belirleme ve uygun
bir sekilde kategorilestirme

5 Olusturdugu kategorileri uygun bir sekilde
Ogrenciye yansitma

Yapilandirma veTartisma

6 | Olusturdugu kategoride yer alan kavramlari
dikkate alarak dersi planlama

7 Kavramsal degisimin gerceklesmesi icin uygun
teknigi secme ve kullanma

8 | Her bir kategoriye iliskin uygun ve gecerli
sorular sorma

9 Her bir kategoriye iliskin kavramsal degisimi

saglamaya yonelik uygun etkinlikler gelistirme

Transfer Etme ve Genisletme

10 | Ogrencilerin  6grendikleri  bilgileri  farkl
durumlarla veya kavramlarla iliskilendirmelerini
saglama

11 | Kazanima  uygun  sosyobilimsel  konular
belirleme

12 | Belirledigi konulara iliskin 6grenci gorislerini
belirleme

13 | Belirledigi sosyobilimsel konulara yoénelik
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6nemli sorular sorma

14 | Ogrencileri ilgili konuda arastirma yapmaya
yonlendirme

Yansitma ve Degerlendirme

15 | Kazanima iliskin 6grencilerde meydana gelen
kavramsal degisimi belirlemek icin uygun
degerlendirme araglarini kullanma

16 | Ogrencilerin degerlendirme siirecinde aktif
olmalarini saglama

17 | Oz, akran ve o&gretmen degerlendirmesini
kullanma

18 | Uriin ve siireg degerlendirmeyi kullanma
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2. Farkli Diizeylere Ait Ders Plani Ornekleri

6. Sinif Diizeyine Ait Ders Plani Ornegi
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8. Sinif Diizeyine Ait Ders Plani Ornegi

SINIF /SUBE :8

UNITENIN ADI :BASIT MAKINELER

KONU VE KAVRANMLAR:MAKARALAR

OGRENILEN SURE :8
KAZANIMLAR : F.8.5.1.1 Basit makinelerin sagladigi avantajlar

&rnekler tizerinden aciklar.

OGRENME -OGRETME YONTEM VE TEKNIKLERIi:OBIM ,SORU -CEVAP,TARTISMA

KULLANILAN ARAC -GERECLER :iP,3 ADET OZDES MAKARA,TAHTA,OZDES 12
AGIRLIK

KULLANILAN KAYNAKLAR :MEB KiTABI,OBIME GORE HAZIRLANMIS PROGRAM
1)KESFETMEVE KATEGORILESTIRME:

Ogretmen sinifa daha 6nce hazirlamis oldugu deney malzemeleri ile
girer.Deney yapilmadan dizenek 6grencilere gosterilir.

Fenomen:Denge halinde bulunan makara sisteminde makaranin birine bagh

yuk alindiginda sistemdeki degisimin neler oldugu gézlem ve tahmin
yapilmasidir.
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TAGA kagitlan dagitilirken ,bos kagitlarda égrencilere dagitilir. Dersin baginda
konuyla ilgili kavram haritasi gizmeleri istenir.Bu kavram haritasini dersin
icersinde kullanip diizeltme yapilabilecegi belirtilir.

e e

R " -NM“K"M‘ T

= = ==
o “’“’&.“”—,‘E‘;.w s

TAHMIN SORUSU:Bu 6niimde gordiigiiniiz makara sisteminde C makarasindaki
yiiklerden ikisi alinir ise sistemde nasil bir degisiklik olur?Tahminleriniz neler
olabilir ?Simdi hig kimse birbirine cevabi sdylemeden éniiniizde dagitmis
oldugum TAGA kagitlarina tahminlerinizi yazarak agiklamalarinizi yapiniz.

GOZLEM SORUSU:Arkadaslar yaptigimiz deneyi gordiiniiz,peki neler
gozlemlediniz?Gozlemlerinizi TAGA kagidina yazarak agiklamanizi yapip

resmini giziniz.
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KATEGORILER

A MAKARASINA
BAGL OLAN YUK
YUKARI CIKAR

SISTEM DEGISMEZ
AYNIKALIR

C MAKARASINA
BAGL YUK HEM DE
B MAKARASINA
BAGLI YUK YUKARI
CIKAR.

C Makarasma baghyiik
yukangikarB
Makarasmabaghyiik
agagiiner.

C makarasimin yiitkii | C makarasimin yiikii Cmakarasmm yiiki C makarasina bagh
azaldikga A azaldikga sistemde azaldikea sistemtekrar | yijk yukan gikar.B
makarasina bagh yik | degisiklik dengeye gelmekicin . makarasina bagh
. PR hemCmakarasmdaki P -

yukan gikar.Clinkii olmaz.Clnkii {ikii hemde B yiike fisten etki eden
denge makaralar ve yiikleri Lakarasmdakiw’ik kuvvet Bla'dlé-i i'?.in B
bozulur.Dengenin sabit kalir.Denge yukangikartir.A makarasindaki yiik
yeniden olugmasi bozulmaz. makarasindakiyiik asag iner .
sistemin agagiiner.Sistem
bozulmamasi igin A dKengel.en If{;ﬁnkﬁ
makarasina bagh sistemin bir .
olan yiik yukan noktasindakidegisim

tiim sistemi etkiler.
citkmahdir.
2. Yapilandirma ve Tartisma

1. Kategoriler icin

C makarasina bagl yiik mii yoksa A makarasina bagh yiikiin mii yukari
¢ikar?Neden boyle diisiiniiyorsunuz?Deney diizeneginde gostererek

yapabilirsiniz.

X Ogrenci:Ogretmenim C Makarasinin yiikii azaldik¢a A makarasina bagh yiik
yukari ¢ikar.Nedeni 6gretmenim A makarasindaki yiik degismiyor C
makarasinin yiikii alininca A makarasi yukari ¢ikar.Bence denge boyle saglanir.

Il X 6grencisi ile tartismaya giren 6grenci:Peki C makarasindaki agirlik
alinmasaydi A makarasindaki agirlik alinsaydi bunun tersi mi olacakti?Agir olan
taraf A makarasindaki yiikler degil mi?Yiikii agir olan asagiya dogru inmez mi ?
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X Ogrencisi:istersen deneyi birlikte bir daha yapalim hatta bu kez A
makarasindaki yiikii alalim géreceksiniz bu kes de C makarasindaki yiik yukari
cikacak.(Deney yapilir)

Y Ogrenci: C Makarasinin yiikii azaldikga C makarasina bagh yiik yukar
cikar.Clinkii C makarasindaki yiik azalmigtir. Agir olan A makarasindaki yiikler
agirhga bagh olarak agagi dogru kuvvet uygular.C makarasindaki yiikii havaya
kaldirir.

§ 2.Kategori icin

Z Ogrencisi:Ogretmenim 3 makara ve yikleri sabit kalir.Sistem
bozulmaz.Glinkii C makarasina bagh yikiin hepsini almadik.

Z dgrencisi ile tartismaya giren dgrenci:Peki C makarasinin yiikiinii aldik
sistemin degiseni sistemin diger elemanlarina etki etmez mi?

Degisim kendini bir sekilde sistemin iginde gostermesi gerekmez mi?

Nasil sabit kaliyor?

Z Ogrencisi:iyide sistemden hala dengede bozulmadi. A makarasindaki yiikler
ipin ucuna,B makarasindaki yiiklere de makarada eee o zamana sistem sabit.

Z dgrencisi ile tartigmaya giren 6grenci:Tamam sistem tamamen bozulmamis
il olabilir ama bu sistemde ipler nasil degisti sence ?

{ Z Ogrencisi:Evet ip olayini hig diisiinmemistim.Deneyi tekrarlayarak
gozlemleyelim.

¥ 3.Kategoriicin

K Ogrencisi:Ogretmenim C Makarasinin yiikii azaldikca sistem tekrar dengeye
gelmek icin hem C makarasindaki yiikii hem de B makarasindaki yiik yukar
cikartir.A makarasindaki yik asagi iner.Sistem dengelenir.Clinkii sistemin bir
noktasindaki degisim tiim sistemi etkiler.

Y Ogrencisi: C Makarasinin yiikii azaldikga C makarasina bagl yiik yukar
cikar.Ciinkii C makarasindaki yiik azalmistir. Agir olan A makarasindaki yukler
agirhga bagh olarak asagi dogru kuvvet uygular.C makarasindaki yiikii havaya
kaldirir.Sistemde degisiklik sadece A ve C makaralarin yiiklerinin yer
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| degismesidir.B makarasi arada sadece olusan bozuklugu diger makaralara
iletmekten sorumlu.B makarasina bagh yiikiin yeri degismez.

Y Ogrencisi arkadaslar isterseniz deneyi tekrarlayalim yiklerin ilk bulundugu
noktayi isaretleyip B ve C makaralarina bagh yiiklerinin ne kadar degistigini ya
da degismedigini gozlemleyelim.

4. Kategori icin

M dgrencisi: Ogretmenim C Makarasina bagh yiik yukar ctkar B Makarasina
bagli yiik asagi iner. B makarasina bagh yiike iisten etki eden kuvvet azaldig
icin B makarasindaki yiik asag iner.

Y Ogrencisi arkadaslar isterseniz deneyi tekrarlayalim yiiklerin ilk bulundugu
noktayi isaretleyip B ve C makaralarina bagh yiiklerinin ne kadar degistigini ya
da degismedigini gozlemleyelim.

3. Transfer Etme ve Genisletme

| Arkadaslar makaralari sizce bagka nerelerde kullanirsiz?Agiklayarak anlatin.

D OGRENCISi:Ogretmenim bahgede su kuyusundan su gekmek icin kullanilir.
Kuyudan su ¢ikarmak igin eskiden gikriklar kullanilirmig. Cikrik olmasaydi

| elimizle ipi cekmemiz gerekirdi. Ayrica cikrik sayesinde ip siirtiinme fazla
olmadan silindire sarilir ve kolayca yipranmaz. Cikrik sayesinde kuvvetin yoni
de degisir.Yaptigimiz dénme hareketi kovanin dikey dogrultuda hareketini
saglar

| E OGRENCIiSi:Ogretmenim babamin arabasinda kullanilir.Arabalarda triger
kayisinda makaralar var.Motor g¢alisinca triger kayisi caligir ve arabanin
i hareket etmesini saglar.

G Ogrencisi:Ogretmenim apartmanimizdaki asansorde kullanilir.Binanin en
altinda ve en iistiine makara var bu makaralar birbirlerine halatla bagh.Hangi
katta durmak istiyorsak makaralar sayesinde halatlar bizi o kata gétiirir.

Arkadaslar verdiginiz érnekler dogru.Makaralari hayatimizin bir ¢ok
noktasinda kullaniyoruz.Simdi daha genis aci ile diisiinelim.
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Sinifi dort gruba ayiracagim .Verecegim aragtirma sorularini not

edin.istediginiz soruyu secebilir,istediginiz gruba dahil olabilirsiniz.Her grup
kendi arastirma sorusunu secerek arastirmalarini tamamliyor.Sunumlarinizi
veya projelerinizi haftaya getirmenizi istiyorum.

Ogretmen: Koprii belli bir engeli(dere ,gecit ,,rmak vb)agsmak,uzun streli
kullanilan, iki yolu birbirine baglayan yapilardir.Sizce uzun gemiler bogazdan
kopriilere ¢carpmadan nasil gecerler?

Ogrenci:Ogretmenim acilan kopriler sayesinde gemiler gecebilir.

1-Arastirma sorusu: Peki o zaman arkadaglar agilip kapanabilen képriiler nasil
calisir?Galata Kopriisiiniin nasil agilip kapandigini arastiriniz.Bu konuda uzman
miuhendislerle miilakat yapiniz

Ogretmen: Ozellikle Trabzon da ¢ok engebeli yerlerde ulagimi saglayan, giig
yiikseklikler arasinda kurulan,uzak iki yer arasinda ulagim sizce nasil saglanir?

Ogrenci:0gretmenim havada gerilmis halatlarla ulagim saglanir.Bu ulagim
aracini teleferiktir.

2-Arastirma sorusu: Teleferikte hangi calisma prensibi faaliyet
gosterir?Arastirip sunum yapiniz.

Ogretmen:Dadda yiiriiyiise ¢tkmis grubun icindeki bir kisi ulasimi zor olan dik
bir kayadan asagi diisiiyor ve yaralaniyor.Sizce bu kisi bulundugu yerden nasil
kurtarilir.
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i Ogrenci:Afad ekipleri ugurumdan diisen kisileri makara ve ip ile kurtarir
ogretmenim.

3-Arastirma sorusu:

Afad ekipleri hangi ekipmanlari kullanirlar?Bu konu ile ilgili Afad ekibi ile
miilakat yapiniz.

Ogretmen:Sizce ¢ok yiiksek gokdelenler nasil yapilir?0 kadar yiiksege nasil
malzeme tasinir?

Ogrenci:Ogretmenim gokdelenlerin yapiminda vingler kullanilir.Vincin boyu
cok uzundur.

4- Arastirma sorusu : Vincin ¢alisma prensibi nasildir?Ving Operatérii ile
miilakat yapip, sunum hazirlayiniz.

| 4. Yansitma ve Degerlendirme

Kavram haritalarimiz arkadaslarinizla degistirin .Eger arkadaslarimizin kavram
haritalarini degistirmek ya da yanlishk oldugunu diisiindigliniiz bir sey varsa
renkli kalemlerle kavram haritalari lizerinde diizeltmeler yapin.Haftaya

i kavram haritalarini degerlendirecegim.Vermis oldugum arastirmalari yapip

! haftaya gelin.Kendinize iyi bakin.
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