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ABSTRACT

The primary aim of this study is to examine the perspectives of science teachers working
with gifted students in Science and Art Centers regarding argumentation. Additionally,
the study seeks to identify the specific needs of these teachers in integrating
argumentation into the teaching process. The research was conducted with five science
teachers working at Science and Art Centers located in different geographical regions
of Tiirkiye. The participating teachers, who were selected on a voluntary basis, have
varying levels of education and professional experience. Data collection was carried out
through semi-structured interviews consisting of five questions, conducted online with
the consent of the participants. The interviews aimed to explore the areas in which
science teachers require guidance to enhance their argumentation-based teaching skills.
The collected data were analyzed using content analysis, a qualitative research method.
In the data analysis process, the online interview recordings were first transcribed, and
three independent coders subsequently coded the transcripts at two different time
intervals. Based on the common characteristics of the identified codes, categories were
formed and subsequently consolidated into overarching themes. The findings of the
study indicate that science teachers working at Science and Art Centers hold a positive
attitude toward argumentation. However, it is noteworthy that they express a need for
professional development training and guidance in designing instructional content
based on argumentation and incorporating it effectively into the teaching process.
Furthermore, the participating teachers emphasized their expectation that professional
development programs should encompass both theoretical knowledge and practical
applications that they can implement in their teaching practices.

Article Type
Research

Article Background
Received:
23.01.2025
Accepted:
13.03.2025

Keywords

Scientific
Argumentation,
Professional
Development, Gifted
Students, Science
and Art Centers

To cite this article: Akbas, M., & Cetin, P. S. (2025). Determining the needs of science teachers of gifted students
for argumentation-based professional development training. International Journal of Turkish Education Sciences,

13 (1), 320-344. https://doi.org/10.46778/goputeb.1626008

Corresponding Author: Melike Akbas, e-mail: melikeakbas86@gmail.com

" This article is derived from the doctoral dissertation of Melike Akbas.
320


https://doi.org/10.46778/goputeb.1626008
mailto:melikeakbas86@gmail.com
https://orcid.org/0000-0002-1029-655X
https://orcid.org/0000-0003-4299-0893

Melike Akbas ® Pinar Seda Cetin

Introduction

The concept of “giftedness” is defined as encompassing general intellectual ability, specific academic
ability, language, mathematics, science, social sciences, leadership, creativity, visual and performing
arts, and psychomotor skills (Ministry of National Education [MEB], 2013). Providing high-quality
science education to gifted students, who possess higher learning potential than their peers, is of
great significance for their individual development and society as a whole. A well-structured science
education program for gifted imparts scientific knowledge and fosters critical thinking, creativity,
inquiry, problem-solving, and entrepreneurship skills. Gifted students with such competencies have
a high potential to generate innovative solutions to global challenges, such as scientific and
technological advancements, medical breakthroughs, environmental issues, and energy crises.
Furthermore, quality science education equips gifted students with the necessary competencies to
excel in fields such as science, technology, engineering, and medicine (STEM), ultimately
contributing to economic development by enhancing the skilled workforce.

In Tiirkiye, the education and training services provided to gifted students are carried out through
Science and Art Centers, which operate under the Ministry of National Education. These centers
offer extracurricular educational programs tailored to the specific talents of gifted students. The
primary aim of Science and Art Centers is to cultivate individuals who possess scientific thinking
skills, embrace aesthetic values, solve problems effectively, apply acquired knowledge to real-life
situations, and engage in higher-order thinking (MEB, 2019).

Argumentation is one of the most effective instructional approaches for achieving the objectives of
science education for gifted students and fostering scientifically literate individuals with a modern
understanding of the nature of science. It is commonly defined as the process of connecting claims
with evidence through reasoning and the critical evaluation of knowledge (Jimenez-Aleixandre &
Erduran, 2008). Researchers highlight the significance of developing argumentation skills in science
education, advocating for its explicit integration into classroom instruction to deepen students'
understanding of scientific concepts (e.g., Simon et al., 2006; Kelly & Chen, 1999). Numerous studies
have explored the role of argumentation in science education (Erduran & Jimenez-Aleixandre, 2008).
An argumentation-based instructional approach allows students to support their claims with
evidence, justify their reasoning, and establish connections between ideas—processes that closely
mirror scientific inquiry (Quinn, 1997; cited in Erduran et al., 2004). By engaging in argumentation,
students develop the ability to think like scientists and organize their cognitive processes
accordingly.

A prerequisite for effectively integrating argumentation into science education is the development
and implementation of instructional models that facilitate the acquisition of the necessary skills for
this process (Sampson et al., 2011). As the facilitators of the instructional process, science teachers
play a pivotal role in the successful implementation of argumentation. Park et al. (2022) emphasize
that the learning environments, materials, and instructional strategies teachers provide in an
argumentation-based instructional process are among the most critical factors influencing students'
learning outcomes. The effectiveness of argumentation in science education largely depends on
teachers’ ability to interpret and implement the approach effectively (Capkinoglu, 2015).

However, several studies in the literature indicate that science teachers require guidance in
incorporating argumentation into their instructional practices. A review of research conducted over
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the past decade on teachers of gifted students reveals that science teachers face challenges in
designing appropriate lesson content, selecting suitable instructional methods, and adapting
teaching strategies to meet the needs of gifted students. Daglh (2019), in a study examining science
teachers' perspectives on science education for gifted students, found that teachers had not received
formal training in this area and encountered difficulties in creating learning environments that
address the unique needs of gifted students. Similarly, a study by Satmaz and Evin Gencel (2016)
highlights the necessity of in-service training programs to ensure the establishment of effective and
efficient teaching-learning environments for teachers working at Science and Art Centers.

Despite the growing emphasis on argumentation in science education, there is limited research on
how science teachers working with gifted students perceive and implement argumentation-based
instruction. This study aims to address this gap by exploring science teachers' perspectives at Science
and Art Centers and identifying their professional development needs. By doing so, it contributes
to the literature by providing insights into the challenges and requirements of integrating
argumentation into science education for gifted students, ultimately informing future teacher
training programs and instructional practices. In line with these considerations, the primary
objective of this study is to investigate the perspectives of science teachers working with gifted
students at Science and Art Centers regarding argumentation. Additionally, the study aims to
identify the specific needs of these teachers in integrating argumentation into the teaching process.
To achieve this objective, the study seeks to address the following research questions:

1. What are science teachers' perspectives at Science and Art Centers regarding argumentation?

2. What are the professional development needs of science teachers at Science and Art Centers
for incorporating argumentation into their teaching practices?

Method

Research Design

In this study, a qualitative research approach, specifically case study design, was employed. A case
study is a qualitative research method that aims to conduct an in-depth investigation of one or more
cases and provide detailed descriptions of these cases (Creswell, 2007). In this study, the case refers
to science teachers working with gifted students at Science and Art Centers and their perspectives
on integration argumentation into science education. The case study design was chosen because it
allows an in-depth exploration of these teachers’ experiences, challenges, and professional
development needs within their specific institutional and instructional contexts. By focusing on
multiple teachers from different regions, the study provides a detailed and context-specific
understanding of how argumentation is perceived and implemented in the education of gifted
students.

Study Group

The study group consists of five science teachers with varying levels of professional experience
currently working at Science and Art Centers in different regions of Tiirkiye. Detailed information
regarding the participating teachers is presented in Table 1.
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Table 1
Information About the Participants
Codes Gender Professional Experience Science and Art Center
Experience
T1 Female 19 5
T2 Female 14 7
T3 Female 9 4
T4 Female 9 4
T5 Female 12 4

Table 1 presents detailed information about the participants in the study, including their gender,
professional experience, and years of experience working at Science and Art Centers. The study
group consists of five female science teachers with diverse professional experience, ranging from 9
to 19 years. Among the participants, T1 has the most extensive professional experience with 19 years,
of which 5 years have been spent working at a Science and Art Center. T2 follows with 14 years of
professional experience and 7 years at a Science and Art Center, representing the participants'
longest duration in such institutions. T3, T4, and T5 each have 9 to 12 years of professional
experience, with 4 years dedicated to teaching in Science and Art Centers. The data indicate that
while all participants have substantial teaching experience, their exposure to Science and Art Centers
varies, which may contribute to differing perspectives and insights regarding the integration of
argumentation into science education for gifted students.

Data Collection Instrument and Data Collection Process

In order to identify the perspectives and needs of science teachers working at Science and Art
Centers regarding argumentation, a semi-structured interview protocol consisting of five questions
was employed as the data collection instrument. The interview questions were developed by the
researchers and subsequently reviewed by a science education expert and a language expert to
ensure content validity and clarity. In addition to expert evaluations, a pilot interview was
conducted with two science teachers to assess the comprehensibility of the questions prior to the
main data collection process. The interviews with the participating science teachers were conducted
online with their consent, and all sessions were recorded for further analysis. The interview
questions consist of the following five questions is composed of:

1) What comes to your mind when you think of argumentation? How would you define
argumentation?

2) Have you been involved in any training, project, etc. related to argumentation?
If your answer is YES;
a) What are the benefits of taking part in such a study?
If your answer is NO;
a) What is the reason why you did not take part in such a study?
3) Do you include argumentation activities in your teaching process?

If your answer is YES;
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a) In which subjects or acquisitions do you prefer argumentation activities the most?
Why?

b) What are the most difficult points in the process of applying argumentation?

c) Are there any other methods/techniques you associate with argumentation? If yes, these
What are the methods/techniques and how do you integrate them into the education
process?

If your answer is NO;

a) Factors that are effective in not including argumentation activities in the teaching
process what are they?

4) Designing, implementing and evaluating argumentation-based activities in the teaching
process yourself in the process:

a. What are your strengths?
b. What are the aspects you would like to improve?

c. What are your skills in designing, implementing and evaluating argumentation-based
activities?

How do you organize it? (Please describe step by step and in detail)

5) If you had the chance to receive training on this topic, what would you like the content of
the training to be? Why?

Data Analysis

The data obtained from interviews conducted with science teachers working at Science and Art
Centers, which provide education for gifted students, were analyzed using qualitative data analysis
techniques. As the initial step, the online interview recordings were transcribed verbatim. Upon
completion of transcription, the data from five teachers were independently coded by three different
researchers at two separate time intervals. All three researchers analyzed the entire dataset to ensure
consistency in coding. The inter-coder reliability was calculated using the Miles and Huberman
model, yielding an agreement rate of 87%. According to Miles and Huberman (1994), an agreement
rate of at least 80% is considered acceptable for ensuring consistency among coders. Following the
coding process, content analysis was performed to identify patterns within the data. Codes with
similar characteristics were grouped into categories, and overarching themes were derived from
these categories to provide a structured interpretation of the findings.

Research Ethics

Ethical permission was received from Bolu Abant Izzet Baysal University Human Research in Social
Sciences Ethics Committee for this study with the number 2021/266 (30.06.2021).

Findings

As the initial step in analyzing the interviews conducted to identify the argumentation-related needs
of science teachers working in Science and Art Centers, transcripts of the online interviews with
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teachers were prepared. Once the transcripts of five teachers were completed, the obtained data
were coded by three different researchers at two separate time intervals. During the analysis of the
interviews with science teachers, the codes were grouped based on their similarities, resulting in the
formation of five themes: the concept of argumentation, integration of argumentation,
argumentation experience, expectations from training content, and needs related to the
argumentation process. The views of the teachers that contributed to the formation of these themes,
the codes derived from their analysis, and the categories established are presented below.

In this section, the findings are presented in alignment with the study's two research questions. The
first research question explores science teachers' views on argumentation, while the second research
question investigates their needs regarding the integration of argumentation into their lessons.

Science Teachers’ Views on Argumentation
Concept of Argumentation

The concept of argumentation emerged as a key theme in understanding teachers” perceptions and
interpretations of argumentation in science education. Two categories were identified within this
theme: (1) argumentation as a structured scientific discourse and (2) components of argumentation.

Argumentation as a structured scientific discourse category encompasses elements that describe the
practical application and instructional aspects of argumentation in science classrooms. Teachers
recognize argumentation as a structured form of scientific discourse where students engage in
meaningful dialogue, critically analyze scientific phenomena, and construct knowledge
collaboratively. One teacher (T4) expressed this understanding by stating, “"When I hear
argumentation, scientific discussion comes to mind,” highlighting how argumentation encourages
students to explore diverse perspectives and develop higher-order thinking skills. Another teacher
(T2) noted, "When asked for a definition, I think of discussion; argumentation is about teaching concepts
through discussion,” emphasizing that argumentation serves as an effective pedagogical tool for
teaching scientific concepts by facilitating discussions that deepen students' understanding and
clarify misconceptions. Additionally, argumentation is associated with data presentation and
cause/effect-based discussion, where students must learn how to collect, analyze, and present data
effectively to support their claims with empirical evidence. T5 illustrated this by stating,
" Argumentation reminds me of expressing thoughts based on observations and data in a scientific manner,”
underscoring the role of data-driven reasoning in science learning. Teachers also highlight the
importance of students defending their thoughts with logical reasoning and empirical support,
which is considered essential for articulating scientific understanding and responding to
counterarguments confidently.

The components of the argumentation category consist of key elements that form the structural
foundation of the argumentation process, such as justification, warranting, and claim/counterclaim
distinction. Teachers acknowledge that providing sound justifications is crucial for explaining the
reasoning behind claims using relevant scientific principles and evidence. They also recognize the
challenges students face in warranting their claims effectively and emphasize the need for guidance
in linking evidence with scientific reasoning. Furthermore, teachers stress the importance of
distinguishing between claims and counterclaims, believing that students should be trained to
formulate clear claims and address opposing viewpoints to foster a deeper understanding of
scientific debates. Overall, the findings suggest that science teachers view argumentation as a
multifaceted instructional approach that not only enhances students' conceptual understanding but

325



Determining the Needs of Science Teachers of Gifted Students for Argumentation-Based Professional
Development Training

also equips them with essential skills such as critical thinking, data analysis, and effective
communication. However, they also recognize the need for structured guidance and professional
development to implement argumentation effectively in their teaching practices

Argumentation Experience

The theme of "argumentation experience" focuses on teachers' prior exposure to argumentation
during their academic and professional careers. This theme is divided into two categories:
educational experience and project experience. The educational experience category includes
teachers” encounters with argumentation during their undergraduate and graduate studies. For
instance, T4 stated, “I was introduced to argumentation during my undergraduate studies when our
professors involved us in research projects,” indicating that early exposure to argumentation in higher
education plays a pivotal role in shaping teachers’ understanding and application of the concept.
Similarly, T5 shared, “I encountered argumentation during my graduate studies while reviewing its
resources and applications,” highlighting the importance of advanced education in deepening
teachers’ theoretical and practical knowledge of argumentation. The project experience category
encompasses experiences gained through theoretical briefings and partial involvement in projects
related to argumentation. Teachers' exposure to argumentation through professional development
projects and theoretical briefings allows them to gain insight into its practical applications and
instructional benefits. However, the findings suggest that teachers' experiences with argumentation
are often limited and fragmented, indicating a need for more comprehensive training and
professional development opportunities to enhance their confidence and competence in integrating
argumentation into science education.

Integration of Argumentation

The theme of "integration of argumentation” emerged from the analysis of teacher interviews,
highlighting their perceptions and experiences regarding the incorporation of argumentation into
science education. This theme is divided into two main categories: teaching process and
methods/techniques. The teaching process category encompasses aspects related to the facilitation
of students' scientific reasoning and inquiry skills within the classroom environment. Teachers
perceive argumentation as an essential component in guiding students through the scientific
thinking process, helping them develop critical and analytical skills. As one teacher (T4) noted, “For
me, argumentation is a process that enables students to manage their scientific thinking process,”
emphasizing how argumentation fosters students' ability to construct, evaluate, and refine their
ideas. Another crucial aspect within this category is the nature of scientific inquiry, where
argumentation is seen as a means to engage students in understanding how scientific knowledge is
constructed and validated. T3 highlighted this perspective by stating, "My students are naturally
curious; I try to teach them the nature of scientific inquiry through support education groups,” reflecting the
belief that argumentation can nurture curiosity and a deeper comprehension of scientific principles.
Other important elements within the teaching process category include discussing research
questions, Socratic questioning, and questioning information, which collectively aim to promote
students' engagement in meaningful discussions and critical examination of scientific issues.

The methods/techniques category, on the other hand, includes instructional strategies that facilitate
the practical application of argumentation in science education. Teachers associate argumentation
with various teaching methodologies such as project-based learning and inquiry-based education,
both of which encourage students to explore scientific concepts through hands-on experiences and

326



Melike Akbas ® Pinar Seda Cetin

investigative activities. The variability of scientific knowledge is another critical component within
this category, emphasizing that argumentation helps students recognize the evolving nature of
scientific understanding. Additionally, teachers incorporate tools like concept maps and
instructional strategies such as the Six Thinking Hats technique to support students in structuring
their arguments and considering multiple perspectives. Constructivism also plays a significant role
in the integration of argumentation, as it aligns with the idea that students actively construct their
knowledge through argument-driven inquiry and collaborative learning. Overall, the findings
suggest that teachers recognize the value of argumentation in enhancing students' scientific literacy
and inquiry skills, while also acknowledging the need for effective instructional strategies to
implement argumentation-based teaching approaches in their classrooms successfully.

Science Teachers’ Needs for Integrating Argumentation into Their Lessons
Expectations from Training Content

Teachers expressed expectations about theoretical and practical aspects of professional development
programs. The theoretical aspects category encompasses elements that provide a foundational
understanding of argumentation and its role in science education. Teachers emphasized the
importance of a strong theoretical foundation that covers the historical background and underlying
principles of argumentation. For example, T1 highlighted this need by stating, "The theoretical basis
should cover the historical background and clarify whether argumentation is a method, technique, or
philosophy,” indicating a desire to gain clarity on the conceptual framework and the positioning of
argumentation within educational methodologies. Teachers also expressed an interest in
understanding different types of argumentation and their philosophical underpinnings, suggesting
that comprehensive training should address these dimensions to ensure a well-rounded knowledge
base. Additionally, interdisciplinary integration was identified as a key area within theoretical
aspects, with teachers highlighting the importance of aligning argumentation with various scientific
disciplines to promote a holistic learning experience.

The practical aspects category includes elements that focus on the application of argumentation in
classroom settings, aligning theoretical knowledge with real-world teaching practices. Teachers
expressed a strong desire for practical guidance on how to implement argumentation effectively
within the science curriculum. They emphasized the need for curriculum alignment to ensure that
argumentation-based activities align with national education standards and learning objectives. The
importance of providing concrete application examples was repeatedly highlighted, with T5 stating,
"I would like to see numerous application examples since theoretical knowledge is easily accessible,”
underscoring the necessity for hands-on, actionable strategies that teachers can directly apply in
their classrooms. Real-life connections were also considered essential, as teachers believe that
integrating argumentation with everyday scientific phenomena can enhance student engagement
and relevance. Furthermore, aspects such as lesson planning, process management, and assessment
and evaluation practices were deemed crucial in helping teachers structure and assess
argumentation-based learning experiences effectively.

Overall, the findings suggest that science teachers seek a balanced professional development
approach that includes theoretical insights and practical tools. While they recognize the importance
of understanding the foundational principles of argumentation, they also stress the need for
practical resources, such as lesson templates, real-life case studies, and assessment techniques that
will enable them to integrate argumentation seamlessly into their teaching practices. This highlights
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the necessity for comprehensive training programs that address both the conceptual and
application-oriented aspects of argumentation in science education.

Needs Regarding the Argumentation Process

Teachers identified three main categories of needs: (1) resource needs, (2) design needs, and (3)
implementation needs. The resource needs category encompasses the essential materials and
references teachers require to facilitate argumentation effectively. Teachers expressed concerns
about the lack of resources, including insufficient access to relevant literature and teaching materials
that could guide them in designing argumentation-based lessons. They emphasized the importance
of conducting comprehensive literature reviews to stay updated with the latest research and best
practices. Additionally, teachers pointed out the need for original content, highlighting the necessity
for tailored materials that cater to the specific needs of their students and subject areas. Without
adequate resources, teachers face difficulties in structuring meaningful argumentation activities that
align with learning objectives and scientific concepts.

The design needs category focuses on the instructional planning aspects of argumentation-based
teaching. Teachers highlighted the necessity for staged application examples that guide students
progressively through the argumentation process. T4 illustrated this need by stating, “Students
struggle to use concepts effectively in an argumentation process despite being familiar with them from daily
life,” emphasizing the need for structured scaffolding to support students in articulating their ideas
and constructing well-founded arguments. Furthermore, teachers stressed the importance of real-
life connections, stating that linking argumentation tasks to everyday experiences would enhance
student engagement and understanding. Another critical area within this category is lesson plan
design, where teachers expressed a need for structured frameworks that help them integrate
argumentation into their daily instructional routines while aligning with scientific outcomes and
curriculum expectations. Teachers also highlighted the necessity for clear assessment and evaluation
planning to ensure that the effectiveness of argumentation practices can be measured accurately and
consistently.

The implementation needs category addresses the practical challenges teachers encounter in
managing argumentation activities in the classroom. One of the most significant concerns expressed
by teachers is classroom management during argumentation sessions, as indicated by T5, who
stated, "I need to improve my classroom management skills during the argumentation process,” reflecting
the challenges of facilitating productive discussions and maintaining student engagement. Teachers
also identified the need for guidance in managing the discussion process, including strategies to
encourage student participation, maintain respectful discourse, and handle diverse viewpoints
effectively. They also emphasized the importance of understanding student profiles, attitudes and
behaviors to tailor argumentation activities to different learning styles and abilities. With the
increasing integration of digital learning environments, teachers also expressed a need for support
in online education, seeking strategies to conduct argumentation-based activities in virtual settings
effectively. Another crucial aspect of implementation is the selection of appropriate assessment
techniques, where teachers require practical tools to evaluate students’ argumentation skills and
provide meaningful feedback.

Overall, the findings suggest that science teachers face multiple challenges in implementing
argumentation effectively and require comprehensive support across resource availability,
instructional design, and classroom execution. Addressing these needs through targeted
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professional development programs and resource development initiatives can significantly enhance
teachers' confidence and competence in utilizing argumentation as a powerful instructional tool in
science education.

The findings obtained from the interviews with science teachers indicate significant needs for
integrating argumentation into the teaching process for gifted students. The codes, categories, and
themes derived from the analysis of these interviews are presented in Figure 1.

Figure 1
Findings from the Analysis of Interview Data
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Conclusion, Discussion, and Recommendations

This study aimed to explore the perspectives of science teachers working at Science and Art Centers
regarding argumentation and identify their professional development needs for incorporating
argumentation into their teaching practices. The findings revealed that science teachers perceive
argumentation as a valuable instructional approach that fosters critical thinking, enhances scientific
literacy, and engages students in meaningful discussions. However, they also highlighted several
challenges and areas where they require support, particularly in terms of resource availability,
instructional design, and practical implementation of argumentation-based teaching.

The results indicated that while teachers recognize the theoretical importance of argumentation,
they require further guidance in its practical application, including the design of instructional
content, lesson planning, and assessment strategies. Teachers expressed a need for professional
development programs that provide a balanced approach, combining theoretical insights with
hands-on implementation strategies. Moreover, the study found that the teachers' varying levels of
experience in Science and Art Centers influence their perspectives and readiness to implement
argumentation in their classrooms.

Overall, the study underscores the necessity of addressing teachers' needs to enhance their
competence in argumentation-based instruction. The insights gained from this research contribute
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to the existing literature by highlighting the specific challenges faced by teachers of gifted students
and providing valuable recommendations for the design of future professional development
initiatives.

The findings obtained from this study are consistent with the results of several other studies in the
literature. O'Neil (2011) aimed to observe the level of professional development needs of teachers
educating gifted students at the middle school level. The results of this study indicate that teachers
working with gifted students desire professional development guidance related to planning
instructional processes that support creativity, inquiry, and critical thinking. Another study
consistent with the present research suggests that increasing motivation and development of gifted
students can be achieved through the implementation of innovative educational methods, and
teachers require training in planning and implementing such instructional methods (Trnova et al.,
2013). Similarly, a study conducted in 2016 found that teachers need more training to differentiate
instruction for gifted students (Laine & Tirri, 2016).

Reid and Horvathova (2016), in their literature review, emphasized the need for various training
programs for pre-service and in-service teachers regarding the characteristics, educational, and
psychological expectations of gifted students. Jackson (2016), in a study with teachers responsible
for providing differentiated instruction to gifted students in general elementary classrooms,
highlighted the limited research on the professional development of teachers and the existing need
in this area. Another study focusing on the professional development needs of teachers working
with gifted students found that teachers require professional development training to develop their
ability to create high-quality learning processes (Satmaz & Evin Gencel, 2016). The findings of this
study also align with those of Dixon-Brown (2017), who conducted research with 80 teachers
working in the field of gifted education, revealing their interest and need for professional
development programs.

Research on science teachers has similarly indicated a need for guidance in incorporating
argumentation into the teaching process. Studies suggest that teachers face challenges both in
implementing argumentation processes and in evaluating student-generated arguments,
highlighting the necessity for further research in this area (Henderson et al., 2018). Dagli (2019), in
his study with science teachers working with gifted students, found that participating teachers had
not received any professional development training on gifted education and expressed a need for
such training. Another study on teachers working with gifted students revealed that they received
very limited counseling on gifted education (Westberg et al., 2003). Watgen (2020), in his doctoral
dissertation, observed the challenges experienced by teachers educating gifted students at the
middle school level and proposed solutions to address these challenges. The findings of this study
demonstrate the need for professional development support to meet the needs of teachers
responsible for educating gifted students. Additionally, the study emphasizes the need for more
research on the needs of gifted students and their teachers. A study conducted with elementary
school teachers in Norway also revealed that the majority of participants had not received any
additional training related to gifted education, highlighting the importance of training programs to
enhance the quality of education provided to gifted students (Furnes et al., 2023).

Hofer (2023), in a study observing the perceptions and professional development levels of teachers
working in mixed classrooms that include both gifted and typically developing students, found that
most teachers had not received any pre-service training on gifted education. However, those who
had received training exhibited a deeper and more positive perception of gifted students. The

330



Melike Akbas ® Pinar Seda Cetin

collective findings from these studies align with the present research results, reinforcing the need
for various professional development initiatives for teachers responsible for the education of gifted
students.

The most significant conclusion derived from this research is that science teachers responsible for
the education of gifted students feel inadequate in many areas and require training to address these
gaps. The findings also indicate that teachers feel a significant need for professional development
support programs that will enable them to design learning processes that increase gifted students'
interest and curiosity in science, actively engage them in the learning process, and enhance their
various scientific skills.

Based on the findings of this research, several recommendations for future studies are provided
below:

e Professional development programs should be planned to equip science teachers working in
Science and Art Centers with the necessary skills to develop argumentation-based
instructional content that enhances students' interest, curiosity, research skills, problem-
solving abilities, and participation in scientific discussions.

e Argumentation-based professional development programs for science teachers should not
only provide theoretical knowledge but also offer opportunities for discussion, group work,
and content creation.

e Science teachers working in Science and Art Centers also require guidance on how to
differentiate argumentation-based lesson content for gifted students. Therefore, the number
of studies addressing this need should be increased.
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University Human Research Ethics Committee in Social Sciences with the number 2021/266 (30.06.2021).
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OZET

MAKALE BILGISi

Bu ¢alismanin temel amaci, Bilim ve Sanat Merkezlerinde 6grenim goren 6zel yetenekli
ogrencilerin fen bilimleri 6gretmenlerinin argiimantasyon yontemine iliskin goriislerini
incelenmek, buna ek olarak fen bilimleri 6gretmenlerinin argiimantasyonu ogretim
siirecine dahil etme konusundaki ihtiyaglarini belirlemektir. Arastirma Tiirkiyenin
farkli cografi bolgelerinde yer alan Bilim ve Sanat Merkezlerinde goérev yapan 5 fen
bilimleri 6gretmeni ile yliriitiilmiistiir. Arastirmaya katilan fen bilimleri 6gretmenleri,
farkli egitim diizeyinde ve farkli mesleki kideme sahip olup, goniilliiliik esasina gore
belirlenmistir. Fen bilimleri 0gretmenleri ile yapilan goriismeler c¢evrimigi olarak
gergeklestirilmis olup, katiimcilarin izni alinarak gortismeler kayit altina alinmustir.
Gortismelerde veri toplama araci olarak 5 sorudan olusan yari1 yapilandirilmis miilakat
sorular1 kullanilmis ve fen bilimleri 6gretmenlerinin argiimantasyona dayali 6gretim
becerisini gelistirmeye yoOnelik hangi noktalarda rehberlige ihtiya¢ duyduklari
Arastirmadan elde edilen veriler; nitel arastirma
yontemlerinden igerik analizi teknigi ile analiz edilmistir. Verilerin analizi siirecinde

belirlenmeye calisiimistir.

oncelikle fen bilimleri 6gretmenleri ile gerceklestirilen ¢evrimici goriisme kayitlar:
transkript edilmistir. Daha sonra bu transkriptler, {i¢ farkli kodlayic tarafindan iki ayr
zaman diliminde kodlanmustir. Verilerin analizinden elde edilen kodlarin ortak
Ozelliklerine gore kategoriler olusturulmus, bu kategoriler birlestirilerek de temalar
olusturulmustur. Arastirmadan elde edilen bulgular; Bilim ve Sanat Merkezlerinde
gorev yapmakta olan fen bilimleri 6gretmenlerinin argiimantasyona yonelik olumlu bir
goriise sahip oldugunu gostermektedir. Diger yandan fen bilimleri 6gretmenlerinin,
argiimantasyona yonelik egitim igeriginin olusturulmasi ve bu egitim iceriginin 6gretim
siirecine dahil edilmesine yonelik rehberlige ve mesleki gelisim egitimine ihtiyag
duydugu dikkat ¢ekmektedir. Buna ek olarak fen bilimleri 6gretmenleri, mesleki
gelisim egitiminin igeriginin hem teorik bilgi, hem de bu bilgileri kullanabilecekleri
uygulama Orneklerini icermesi beklentisinde olduklarini ifade etmislerdir.
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Giris

“Ozel yetenek” kavrami “genel zihinsel yetenek, 6zel akademik yetenek, dil, matematik, fen
bilimleri, sosyal bilimleri, liderlik, yaraticilik, gorsel ve isitsel sanatlar ve psikomotor becerileri
kapsamaktadir” seklinde tanimlanmaktadir (Milli Egitim Bakanligi [MEB], 2013). Akranlarina
kiyasla daha tist diizeyde bir 6grenme potansiyeline sahip 6zel yetenekli 6grencilere sunulacak
nitelikli bir fen egitimi hem bu 6grencilerin bireysel gelisimi agisindan hem de toplumsal agidan
biiyiik 6nem tagimaktadir. Ciinkii bu 6grencilere sunulacak nitelikli bir fen egitimi; 6grencilere
bilimsel bilgiyi aktarmanin yani sira onlarin elestirel diisiinme, yaraticilik, sorgulama, problem
¢ozme ve girisimcilik gibi becerileri kazandirmasina da katk: sunar. S6z konusu becerilere sahip 6zel
yetenekli 6grencilerin bilim, teknoloji, tip, ¢evre sorunlar1 ve enerji krizi gibi bir¢ok kiiresel
problemin ¢oziimiine yonelik yenilikgi fikirler iiretme potansiyeli oldukga yiiksektir. Buna ek olarak
nitelikli bir fen egitimi 6zel yetenekli 6grencilerin bilim, teknoloji, miihendislik ve tip gibi alanlarda
yetkin bireyler yetismesine imkan saglar, nitelikli is giiclinii artirarak ekonomik gelisime katkida
bulunur.

Ulkemizde &zel yetenekli dgrencilere sunulan egitim dgretim hizmetleri Milli Egitim Bakanligi'na
bagli kurumlar olan Bilim ve Sanat Merkezlerinde ytiriitiilmektedir. Bilim ve Sanat Merkezleri, 6zel
yetenekli 6grencilere okuldan arta kalan zamanlarda kendi yetenek alanlarinda egitim veren egitim
kurumlaridir. Bu merkezler; 6grencilerin bilimsel diisiinme becerisine ek olarak, estetik degerleri de
benimseyen, problem ¢6zebilen, 6grendigi bilgiyi giinliik yasama transfer edebilen ve iist diizey
diistinebilen bireyler olarak yetismelerini amaglamaktadir (MEB, 2019).

Ozel yetenekli 6grencilerin fen egitiminde amagclanan hedeflere ulasmada ve ¢agdas bilimin dogasi
anlayisia sahip bilimsel okuryazar bireyler yetistirmede kullanilabilecek en etkili yontemlerden
biri de argiimantasyondur. Ciinkii argiimantasyona dayali bir 0gretim siireci; tipki bilimsel
arastirma basamaklarinda oldugu gibi 6grenciye konu hakkinda savundugu fikre kanit sunma,
fikrini gerekgelendirme ve tiim bunlar arasinda baglanti kurma firsat1 sunar (Quinn, 1997; akt.
Erduran ve digerleri, 2004). Ogrenciler bu sayede bir bilim insan1 gibi diisiinerek kendi biligsel
stireclerini yapilandirirlar.

Fen bilimleri derslerinde 6grencileri argiimantasyona dayal1 6gretim siirecine dahil edebilmek igin
gerekli sartlarin en basinda; bu 6gretim stireci igin gerekli becerileri gelistirme imkan1 sunan 6gretim
modellerinin ortaya cikarilmasi ve bu modellerin kullanimmin desteklenmesidir (Sampson ve
digerleri, 2011). Bu noktada Ogretim siirecinin rehberi olan fen bilimleri 6gretmenleri stiphesiz
arglimantasyon siirecinin kilit taglarindan biridir. Park ve digerleri (2022); ogretmenlerin
arglimantasyona dayali Ogretim siirecinde Ogrencilerine sunmus olduklar1 6grenme ortami,
ogrenme mateyalleri ve O0grenme siirecini nasil yoOnettiklerinin, 6grencinin 6grenme diizeyini
etkileyen en temel faktor oldugunu vurgulamaktadir. Ogretim siirecine dahil edilen argiimastasyon
uygulamasinin bagarili bir sonu¢ vermesi, siireci yOneten Ogretmenin argiimantasyonu
yorumlayabilme ve uygulayabilme giiciine baghdir (Capkinoglu, 2015). Diger yandan konuyla ilgili
alanyazinda yer alan bir¢ok arastirma; fen bilimleri Ogretmenlerinin, arglimantasyon
uygulamalarini 6gretim siirecine dahil etme konusunda rehberlige ihtiya¢ duydugunu ortaya
koymaktadir. Ulkemizde ve diinyada son 10 yilda &zel yetenekli &grencilerin &gretmenlerine
yonelik konularda yapilan bazi bilimsel arastirmalar incelendiginde, 6zel yetenekli 6grencilerin
egitiminde gorevli fen bilimleri 6gretmenlerinin; 6zel yetenekli 6grencilere verilecek fen egitiminin
Ozellikleri, 6grencilerin seviyesine uygun bir ders igerigi hazirlama, farkli 6gretim yontem ve
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tekniklerinden yararlanma konularinda eksiklik yasadig1 goze carpmaktadir. Dagh (2019), 6zel
yetenekli 0grencilere verilen fen egitimi konusunda fen bilimleri 6gretmenlerinin goriislerine
basvurdugu arastirmada; 6gretmenlerin 6zel yeteneklilere verilecek fen egitimine iliskin herhangi
bir egitim almadigr ve 6gretmenlerin 6zel yetenekli 6grencilerin ihtiyaglarma cevap verebilecek
ortamlar olusturmakta giiglitk ¢ektigi sonucuna ulasmistir. Bilim Sanat Merkezlerinde
gorevlendirilen 6gretmenlerin hizmet i¢i egitim sorununa yonelik yapilan bir bagka arastirmada;
katilimcilarin etkili ve verimli bir egitim-6gretim ortaminin olusabilmesi igin hizmet igi egitimin
gerekliligine yaptiklar1 vurgu dikkat ¢gekmektedir (Satmaz ve Evin Gencel, 2016).

Bilim egitiminde argiimantasyona artan vurguya ragmen, iistiin yetenekli 6grencilerle ¢alisan bilim
Ogretmenlerinin argiimantasyona dayali 6gretimi nasil algiladiklar1 ve uyguladiklar: konusunda
sinirl arastirma vardir. Bu ¢alisma, Bilim ve Sanat Merkezlerindeki bilim 6gretmenlerinin bakis
acgilarmi inceleyerek ve mesleki gelisim ihtiyaclarmi belirleyerek bu boslugu gidermeyi
amaglamaktadir. Bunu yaparak, iistiin yetenekli 6grenciler i¢in arglimantasyonu bilim egitimine
entegre etmenin zorluklar1 ve gereklilikleri hakkinda iggoriiler saglayarak literatiire katkida
bulunmakta ve nihayetinde gelecekteki Ogretmen yetistirme programlarini ve oOgretim
uygulamalarini bilgilendirmektedir. Bu hususlar dogrultusunda, bu ¢alismanin birincil amaci, Bilim
ve Sanat Merkezlerinde iistiin yetenekli 6grencilerle calisan bilim 6gretmenlerinin argiimantasyona
iliskin bakis agilarini arastirmaktir. Ek olarak, ¢alisma, bu 6gretmenlerin argiimantasyonu ogretim
siirecine entegre etmedeki 6zel ihtiyaclarmi belirlemeyi amaglamaktadir. Bu hedefe ulasmak igin,
calisma asagidaki arastirma sorularini ele almay1 amaglamaktadir:

1) Bilim ve Sanat Merkezlerinde gorev yapan fen bilimleri 6gretmenlerinin argiimantasyona
yonelik goriigleri nelerdir?

2) Bilim ve Sanat Merkezlerinde gorev yapan fen bilimleri 6gretmenlerinin argiimantasyona
yonelik ihtiyaglari nelerdir?

Method

Arastirma Modeli

Bu arastirmada nitel arastirma yaklasimlarindan durum agilmasi kullanilmigtir. Durum ¢alismasi;
bir yada birden fazla duruma dair derinlemesine arastirma yapmak ve bu durumlara iliskin ayrintili
aciklamalar yapmay1 amaclayan bir nitel aragtirma yaklasimdir (Creswell, 2007). Bu ¢alismada,
durum Bilim ve Sanat Merkezlerinde yetenekli Ogrencilerle calisan fen Ogretmenlerini ve
arglimantasyonun fen egitimine entegrasyonuna iliskin bakis agilarmi ele almaktadir. Durum
calismasi tasarimi, bu 6gretmenlerin deneyimlerinin, zorluklarinin ve mesleki gelisim ihtiyaclarinin
kendi kurumsal ve 6gretim baglamlarinda derinlemesine incelenmesine olanak sagladig icin
secilmistir. Calisma, farkli bolgelerden birden fazla dgretmene odaklanarak, arglimantasyonun
yetenekli grencilerin egitiminde nasil algilandig1 ve uygulandigina dair ayrintili ve baglama 6zgii
bir anlayis sunmaktadir.

Calisma Grubu

Arastirmanin galisma grubunu tilkemizin farkli bolgelerindeki Bilim ve Sanat Merkezlerinde gorev
yapmakta olan farkli mesleki tecriibelere sahip 5 fen bilimleri Ogretmeni olusturmaktadir.
Aragtirmaya katilan 6gretmenlere iliskin bilgiler Tablo 1’de sunulmustur.
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Tablo 1
Katilimeilara Hliskin Bilgiler
Kod Cinsiyet Mesleki deneyim Bilim Sanat
Merkezi deneyimi
01 Kadin 19 5
o2 Kadin 14 7
03 Kadin 9 4
O4 Kadin 9 4
05 Kadin 12 4

Veri Toplama Araci ve Verilerin Toplanmasi

Bilim ve Sanat Merkezlerindeki fen bilimleri 6gretmenlerinin argiimantasyona yonelik bakis
agilarmi ve ihtiyaglarini belirlemek amaciyla 6gretmenler ile gerceklestirilen miilakatlarda veri
toplama araci olarak 5 sorudan olusan yar1 yapilandirilmis miilakat sorulari kullanilmigtir.
Arastirmada kullanilan miilakat sorulari arastirmaci tarafindan hazirlanmigtir. Miilakat sorular
hazirlandiktan sonra bir alan uzmani ve bir dil uzmanindan goriis alinmistir. Alinan uzman
goriislerine ek olarak esas goriismeler 6ncesi sorularin anlagilirhigmin degerlendirilmesi amaciyla
iki 6gretmen ile pilot goriisme gerceklestirilmistir. Veri toplama siirecinde fen bilimleri 6gretmenleri
ile yapilan goritismeler cevrimici olarak gerceklestirilmis olup, katilimcilarin izni alinarak
gortismeler kayit altina alinmistir.

Verilerin Analizi

Ozel yetenekli 6grencilere yonelik egitim veren Bilim ve Sanat Merkezlerinde gorev yapan fen
bilimleri Ogretmenlerinin argiimantasyona yonelik ihtiyaglarimi belirlemeye yonelik yaphan
miilakatlarin analizinde ilk adim olarak Ogretmenler ile gergeklestirilen ¢evrimigi goriisme
kayitlarmin transkripti yapilmistir. Bes 6gretmene ait video transkriptleri tamamlandiktan sonra
elde edilen veriler, ti¢ farkli arastirmaci tarafindan iki farkli zaman diliminde kodlanmuistir.
Kodlamada tutarlilig1 saglamak igin ti¢ arastirmaci da tiim veri setini analiz etmistir.

Kodlayicilar arasindaki uyum ylizdesi, Miles ve Huberman modeline gore %87 olarak
hesaplanmistir. Kodlayicilar arasi goriis birliginin saglanmasimnda uyum yiizdesinin minimum %80
olmasi beklenir (Miles ve Huberman, 1994). Kodlamalarin tamamlanmasindan sonraki igerik analizi
stirecinde ise elde edilen kodlar benzer 6zelliklerine gore gruplanarak kategoriler ve bu kategorileri
kapsayan temalar olusturulmustur.

Arastirma Etigi

Bu calisma icin Bolu Abant Izzet Baysal Universitesi Sosyal Bilimlerde Insan Arastirmalar1 Etik
Kurulu'ndan 2021/266 numarali etik izin alinmigtir (30.06.2021).

Bulgular

Ozel yetenekli 6grencilere ydnelik egitim veren Bilim ve Sanat Merkezlerinde gérev yapan fen
bilimleri Ogretmenlerinin argiimantasyona yoOnelik ihtiyaglarini belirlemeye yonelik yapilan
miilakatlarin analizinde ilk adim olarak Ogretmenler ile gergeklestirilen ¢evrimigi goriisme
kayitlarmin transkripti yapilmistir. Bes 6gretmene ait video transkriptleri tamamlandiktan sonra
elde edilen veriler, ti¢ farkli aragtirmaci tarafindan iki farkli zaman diliminde kodlanmistir. Fen
bilimleri 6gretmenleri ile gergeklestirilen miilakatlarin analiz siirecinde yapilan kodlarin benzer
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Ozelliklerine gore gruplanmasi sonucu bes tema olusturulmustur. Bu temalar; argiimantasyon
kavrami, argiimantsyon entegrasyonu, argiimantasyon deneyimi, egitim iceriginden beklentiler ve
argiimantasyon siirecine yonelik ihtiyaclar temalaridir. Analiz siirecinde temalarin olusturulmasinda
faydalanilan 6gretmen goriisleri, bu goriislerin analizinden elde edilen kodlar ve kategoriler asagida
basliklar halinde sunulmustur.

Argiimantasyon Kavrami Temasina Ait Bulgular

Fen bilimleri 6gretmenleri ile gerceklestirilen miilakatlarin analiz siirecinde yapilan kodlarin benzer

ozelliklerine gore gruplanmasi sonucu olusturulan ilk tema “argiimantasyon kavram:” temasidir. Bu
temay1 olusturan kodlar; bilimsel tartisma, tartisma yoluyla kavram ogretimi, veri sunma,
neden/sonuca dayali tartisma, kendi diistincelerini savunma, gerekce, dayanaklandirma ve son
olarak iddia/kars1 iddia ayrimidir. Bu kodlardan bilimsel tartisma, tartisma yoluyla kavram
Ogretimi, veri sunma, neden/sonuca dayali tartisma, kendi diisiincelerini savunma kodlar:
“argiimantasyon” kategorisini olustururken, gerekce, dayanaklandirma ve iddia/kars1 iddia kodlar
ise “argiiman bilesenleri” kategorisini olusturmustur. Bu kodlarin, kategorilerin ve temanin
olusturulmasinda faydalanilan bazi 6rnek 6gretmen ifadeleri asagidaki gibidir:

O4: Argiimantasyon deyince aklima bilimsel tartisma geliyor. (bilimsel tartisma)

O2: Simdi béyle bir tanim isteyince ben tartisma diyorum argiimantasyon deyince aklima o
geliyor. Yani tartisma yoluyla konu anlatimi, kavram egitimi. (tartisma yoluyla kavram
Ogretimi)

O5: Argiimantasyon denilince aklima neden-sonug ve verilere gozlemlere dayal olarak
kisinin bir konu hakkinda bilimsel olarak diisiincelerini savunmas, ifade etmesi geliyor. (veri
sunma ve neden/sonuca dayali tartisma)

O5: Her zaman bilimsel olarak da diisiinmiiyorlar da ama genel olarak kendi diisiincelerini
savunma amacgh cesitli kaynaklar1 da kullanmasi anlaminda sdyleyebilirim kisaca. (kendi
distinceni savunma)

O3: Bir ifade ya da bir sey tanimlarken onu gerekge ile ifade etmemiz gerekiyor, bu sekilde
tanimlayabilirim. (gerekge)

O1: Argiimantasyon denilince aklima ne geliyor gocuklarin bir konu iizerinde tartismasi
geliyor ama siradan bir tartisma degil. Verilerle, dayanaklarla, gerekcelerle yani bir sey
soylediginde iste ona iliskin kesinlikle bir veri sunarak bir konu iizerine tartismasi gibi
algiliyorum ben. (dayanaklandirma)

O3: Bazen gergekten hani 6gretmen olarak da biz iddiamin bile karsi iddiasin1 bulmakta
zorlaniyorum. (iddia/kars iddia ayrim)

Argiimantasyon Entegrasyonu Temasina Ait Bulgular

Fen bilimleri 6gretmenleri ile gerceklestirilen miilakatlarin analiz siirecinde yapilan kodlarin benzer
Ozelliklerine gore gruplanmasi sonucu olusturulan ikinci tema “argiimantasyon entegrasyonu”
temasidir. Bu temay1 olusturan kodlar; bilimsel diistinme siireci, bilimsel arastirmanin dogasi,
arastirma sorusunu tartisma, sokratik sorgulama, bilgiyi sorgulama, bilimsel bilginin degisebilirligi,
proje temelli egitim, sorgulamaya dayali egitim, kavram haritalari, alti sapka teknigi ve
yapilandirmaciliktir. Bu kodlardan; bilimsel diisiinme siireci, bilimsel arastirmanin dogasi,
arastirma sorusunu tartisma, sokratik sorgulama, bilgiyi sorgulama kodlar1 “dgretim siireci”
kategorisini olustururken, bilimsel bilginin degisebilirligi, proje temelli egitim, sorgulamaya dayal
egitim, kavram haritalari, alti sapka teknigi, yapilandirmacilik kodlari ise “yéntem /teknik”
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kategorisini olusturmustur. Bu kodlarin, kategorilerin ve temanin olusturulmasinda yararlanilan
baz1 6rnek 6gretmen ifadeleri asagidaki gibidir:

O4: Benim i¢in argiimantasyon, dgrencilerimin bilimsel diisiinme siirecini yonetmelerini
saglayan bir stire¢ diyebilirim. (bilimsel diisiinme becerisi)

O3: Onlarla galismak goyle ¢ok keyifli zaten ciinkii onlarin sorular ve meraklart maksimum
seviyede. Boyle siz motive gitmiyorsunuz hani normal okulda sey olur ya sen motive
gitmelisin, grubu motive etmelisin ama bu ¢ocuklar zaten merakh ve ilgili geliyor. 1-0 6nde
derse giriyorsunuz ve miithis sorular boyle sizi gelistiriyor gercekten, onlara da elinizden
geldigi kadar bilimsel arastirmanin dogasim Ogretmeye calisiyorum ben destek egitim
gruplarinda. (bilimsel arastirmanin dogasi)

O3: Daha ¢ok gdyle bir proje yapacagimiz zaman orada bir arastirma sorumuz oluyor. Soyle
diyelim en verimli riizgar giiliinii hangi grup yapacak? Burada mesela arastirma sorusuna
uygun olarak ilk basta tartisma kisminda bir kullaniyorum argiimantasyonu. Neden bu
sekilde diisiindiin ya da kag kanatli bir pervanenin neden ise yarayacagin diisiindiin gibi
sorularla tartisma yapiyoruz. (arastirma sorusunu tartisma)

O1: Cocugun bulmasini istiyorum ¢iinkii bilgiyi hazir olarak aldiginda bir siire sonra buna
alistyor ve ¢ocugu bu bilissel tembellige itiyor bence. O ytizden g¢ocuklarin kendilerinin
bulmasi, farketmesi sokratik sorgulamada olugu gibi. Aslinda dogrular1 biliyorsun sadece
neyin nerde oldugunu bilmiyorsun kedi evin i¢inde bir yerlerde ama nerde iste?
Argilimantasyon da birazda iste o diisiindiigiin seylerin ya da olmasimi muhtemel gordiigiin
seylerin olabilirligini ¢ocuga gostermek istedigim zamanda argiimantasyonu kullaniyorum
gliclii gordiigiim nokta. (sokratik sorgulama)

O3: Bir bilginin sorgulanabilir olmasi, onu tamamen kabul etmeden sorgulasin ve ondan sonra
dogru bilgiyi ifade etsin ya da degisebilirligi anlasin bilimsel bilgini dogasina uygun. O
ylizden buna ¢ok yer veriyoruz Bilim Sanat Merkezinde. (bilgiyi sorgulama ve bilimsel
bilginin degisebilirligi)

O1: Bilmiyorum ben sorgulama temelli egitim galistigim igin belki biraz daha dinamiklerini
bildigim icin “Neden o sekilde diisiiniiyorsun? Sebebi nedir?” diye soruyorum. “Bu sebebi
destekleyecek ne var elinde?” diye bilgisini birazcik daha derinlestirmeye calisirken aslina
bakarsaniz farkina varmadan evet argiimantasyonu da kullaniyorum ama sirf tartisma
boyutu ile isi gotiirmiiyorum. Sonra deneye dokiiyorum falan, yani yarida kaliyor, daha
bilingli bir sekilde kullanmasam da kullaniyorum. (sorgulamaya dayali egitim)

O2: Felsefemiz zaten yapilandirmacilik iizerine ben de bu siirecin dogal akisina
arglimantasyonu dahil etmeye c¢alistyorum. (yapilandirmacilik)

Argiimantasyon Deneyimi Temasina Ait Bulgular

Fen bilimleri 6gretmenleri ile gerceklestirilen miilakatlarin analiz siirecinde yapilan kodlarin benzer
Ozelliklerine gore gruplanmasi sonucu olusturulan {iglincli tema “argiimantasyon deneyimi”
temasidir. Bu temay1 olusturan kodlar; lisans egitimi deneyimi, yiiksek lisans egitimi deneyimi,
teorik bilgilendirme, projede kismi deneyimdir. Bu kodlardan; lisans egitimi deneyimi ve ytiksek
lisans egitimi kodlardan; lisans “egitim deneyimi” kategorisini olustururken, teorik bilgilendirme ve
projede kismi deneyim kodlari ise “proje deneyimi” kategorisini olusturmustur. Bu kodlarm,
kategorilerin ve temanin olusturulmasinda yararlanilan bazi 6rnek dgretmen ifadeleri asagidaki
gibidir:
O4: Simdi ben lisans egitimimde hocalarimiz kendi alanlari i¢in bazen ¢alismalar yapiyorlar

ya deney gruplu ve kontrol gruplu, ben tabi sonradan 6grendim ama bizi o tiir bir bilimsel
arastirmada kullanmislar hocalarimiz. Giizel de olmus. Biz argiimantasyon grubundaydik ve
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ben o ylizden argiimantasyonu iiniversitede 6grendim, ¢ok sanshyim. (lisans egitimi
deneyimi)

O5: Ben yiiksek lisans yaptigim igin oradan argiimantasyonu tanidim. Kendim dersini
almadim ama kaynaklarina, uygulamalarina falan dyle bakmistim. Dolayisiyla da baska bir
yerde denk gelmedim boyle icerikte bir egitime. (yiiksek lisans egitimi deneyimi)

O1: Yok hocam tamamen kendi merakim ama bir egitimde -astronomi &gretmen semineri
veren- Dilber hoca hanim galistyordu Orta Dogu Teknik Universitesinde, biitiinlesik doktora
yapryordu o donem aklimda kalmis, O da argiimantasyon ¢alistyordu. O, kiigiik bir sunum
yapmist1 bir yarim saat kirk dakikalik, orda aklimda kalanlar, iste orda duyduklarim, sonra
kendim merak edip arastirdiklarim var. Onun disinda dyle uzun soluklu bir egitim almadim.
Yani soyle sOyleyeyim uygulama detaylarini tam olarak bilmiyorum, kavramsal olarak bir
bilgim var. (teorik bilgilendirme)

O2: Evet, yer aldim. Sosyobilimsel konularda argiimantasyon diye bir galisma vardi egitim
fakiiltesinde Recep Tayyip Erdogan Universitesinin. (projede kismi deneyim)

Egitim Iceriginden Beklentiler Temasina Ait Bulgular

Fen bilimleri 6gretmenleri ile gerceklestirilen miilakatlari analiz siirecinde yapilan kodlarin benzer
ozelliklerine gore gruplanmasi sonucu olusturulan dérdiincii tema “egitim iceriginden beklentiler”
temasidir. Bu temayr olusturan kodlar; teorik altyapi, felsefi temel, argiimantasyon tiirleri,
disiplinleraras1 entegrasyon, miifredatla iligkilendirme, uygulama ornekleri, giinliik hayatla
iliskilendirme, 6gretim plani olusturma, siire¢ yonetimi, 6lgme degerlendirme uygulamalaridir. Bu
kodlardan; teorik altyap, felsefi temel, argiimantasyon tiirleri, disiplinleraras: entegrasyon kodlari
“teorik kistm” kategorisini olustururken, miifredatla iliskilendirme, uygulama ornekleri, giinliik
hayatla iligskilendirme, 6gretim plani olusturma, siire¢ yonetimi, 6lgme degerlendirme uygulamalar:
kodlar1 ise “uygulamali kistm” kategorisini olusturmustur. Bu kodlarin, kategorilerin ve temanimn
olusturulmasinda faydalanilan bazi 6rnek 6gretmen ifadeleri asagidaki gibidir:

O1: Himm giizel. Teorik bilgisi olsun evet tarihsel ¢ikis noktasi ve bu hocam maalesef hep
atlaniyor. Arglimantasyon nedir? Yontem mi, teknik mi, metot mu, strateji mi? Yoksa bir
felsefe mi? Bu baglanti kurulmuyor. Ozellikle bu baglantilar1 da hatirlatildig1 yani yapisal soy
agacinda argiimantasyon nere? Bana bunu da gostermesi gerekiyor bence sunum yapacak
kisinin hocam. Soy agacini ben bir gormeliyim, bu argiimantasyonun ne oldugunu, teorik
olarak kimlerin ¢alistigini, popiiler olarak alt disiplinlerde sizin bana sordugunuz gibi en ¢ok
hangi konularin 6gretimine uygun oldugunun diisiiniildiigii ve en sik yapilan arastirmalar
olabilir. Cok hazirci hissettim simdi kendimi, onu ben de arastirabilirim aslinda da neyse.
(felsefi temel)

O3: Belki yanligtir 6ziir dilerim yanlis biliyorsam ama ben sosyobilimsel konularda daha ok
arglimantasyon hatirliyorum nedense. Bu konularda evet ¢cok 6nemli, bunlar1 gelistirebiliriz
ama daha ¢ok bu temel kavram ve kazanimlarda da argiimantasyon temelli etkinlikler olabilir.
(miifredatla iligkilendirme)

O5: Yani bol miktarda argiimantasyon uygulamasini gérmek isterdim giinkii teorik bilgiye
biz kendimiz de ulasabiliyoruz, artik kaynaklara ulasmakta sikinti yok, indiriyorsun
okuyorsun yani ama uygulama yapma sansiniz sinurli oluyor. Uygulama temelli, bol bol
uygulama 6rnegi olan bir egitim olsun isterdim. (uygulama 6rnekleri)

O4: Bunlarimn bir ders etkinligi olarak hem tasarlanmasi hem de uygulanmasina yonelik yani
o plan1 6gretmen orada yazacak, sonra da uygulayacak. Uygulamayinca ¢ok havada kaliyor
ve titopik planlar ¢ikiyor ortaya benim gozlemledigim. (6gretim plani olusturma)

O2: Yani igeriginin adim adim olmasini isterim. Yani bana 6rnek etkinlik de sunacaklar,
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arglimantasyon hangi konularda ve nasil yapilir, sonugta nasil degerlendirilir yani bunlarin
hepsini boyle cahile anlatir gibi anlatilmasini isterim (6l¢gme degerlendirme uygulamalar: ve
uygulama ornekleri).

Argiimantasyon Siirecine Yonelik Thtiyaclar Temasina Ait Bulgular

Fen bilimleri 6gretmenleri ile gergeklestirilen miilakatlarn analiz siirecinde yapilan kodlarin benzer
ozelliklerine gore gruplanmasi sonucu olusturulan besinci tema “Argiimantasyon Siirecine Yonelik
Ihtiyaclar” temasidir. Bu temayi olusturan kodlar; literatiir taramasi, kaynaklarin yetersizligi, 6zgiin
icerik ihtiyaci, kademeli uygulama ornekleri, giinliik hayatla iligkilendirme, etkinlik gelistirme,
bilimsel kazanimlarla iliskilendirme, 6l¢me degerlendirmeye yonelik planlama, 6gretim plani
tasarlama, 6grenci profili, 6grenci tutum ve davraniglari, tartisma siirecini yonetme, sinif yonetimi,
online egitim ve uygun ol¢me degerlendirme tekniklerine karar vermedir. Bu kodlardan; literatiir
taramasi, kaynaklarin yetersizligi, 6zgiin igerik ihtiyaci, kademeli uygulama ornekleri kodlar
“kaynak ihtiyac1” kategorisini olusturmustur. Giinliik hayatla iliskilendirme, etkinlik gelistirme,
bilimsel kazanimlarla iligskilendirme, olgme degerlendirmeye yonelik planlama, 6gretim plani
tasarlama kodlar1 ‘tasarima yonelik ihtiyaglar’ temasmin olustururken, 6grenci profili, 6grenci
tutum ve davraniglari, tartisma siirecini yonetme, sinif yonetimi, online egitim ve uygun 6lgme
degerlendirme tekniklerine karar verme kodlar1 ise “uygulamaya yénelik ihtiyaglar” kategorisini
olusturmustur. Bu kodlarin, kategorilerin ve temanin olusturulmasinda faydalanilan bazi1 6rnek
ogretmen ifadeleri asagidaki gibidir:

O4: Simdi sdyle cocuklar aslinda bu kavramlari giinliik hayatlarindan biliyorlar ama béyle bir
arglimantasyon siirecinin icine girdiginde tam olarak istedigimiz sekilde kullanmakta sikinti
oluyor. O yiizden onlara ilk etkinlikte daha boyle temel diizeyde bu bilgileri edinebilecekleri
yani iddianin ne oldugunu 6grenecek ve bir iddia olusturacak, kanitin ne oldugunu 6grenecek
ve bir kanit olusturacak seklinde onlara bunu aktarabilecegim bir etkinlik se¢mistim.
(kademeli uygulama 6rnekleri)

O1: Tabi ki bilincli kullanmak, 6lcme degerlendirmesi ile birlikte {ist d{izey olur tabi ki harika
olur ama evet bizler de eksigiz. (6lgme degerlendirmeye yonelik planlama)

O2: Yani mesela konu g¢ok giizel, ¢ok daha farkli ilerleyebilir ama yontem olarak zayif
oldugum igin siirece nasil entegre edebilecegimi bilmiyorum belki. (6gretim plani tasarlama)

O5: Ayrica gelistirmek istedigim kisim argiimantasyon siireci sirasinda sinif ydnetimi.
Aslhinda Ogrencinin fikrini gidiklayacak sorular sormak c¢ok Onemli, o sorular1 mesela
gelistirmem gerekiyor diye diisliniiyorum. (sinif yonetimi)

O4: Yani degerlendirmek igin 6zel bir sey yapmadim. Sadece o ders icindeki tartisma siireci
ve en son iste toparlayip etkinligi bitirdik. 6zel bir degerlendirme yontemi ya da bir mesela
rubrik, bir 6lgek dyle bir sey kullanmadim. Sadece o ders icindeki degerlendirmeyle kaldi.
Kendimi degerlendirme yoéniinden gelistirmeyi isterdim. (uygun oOlgme degerlendirme
tekniklerine karar verme)

Sonug olarak; Fen bilimleri 6gretmenleri ile gergeklestirilen miilakatlarin analizinden elde edilen
bulgular; 06zel yetenekli Ogrencilerin fen bilimleri &gretmenlerinin, Ogretim siirecine
argiimantasyonu dahil etme konusunda 6nemli ihtiyaclarimin bulundugunu ortaya koymaktadur.
Fen bilimleri 6gretmenleri ile gerceklestirilen miilakatlarin analizinden elde edilen kod, kategori ve
temalar1 iceren sema, Sekil 1’de sunulmustur.
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Sekil 1

Miilakat Verilerinin Analizine Dair Bulgular

bilimsel diginme siireci, bilimsel
arastirmanin dogasiarastirma
sorusunu tartisma,sokratik
sorgulama,bilgiyi sorgulama

proje temelli egiitm,
sorgulamaya dayal editim,
kavram haritalan, alti
sapkateknigi yapilandirmacilik

ogrenci profili,sgrenci tutum ve

davranislanitartigma sirecini yonetme,
sinif yonetimi,online egitim, uygun dlgme Yontem/Teknik

degerlendirmeye karar verme

lisans egitimi, yUksek
lisans egitimi, teorik
bilgilendirme

Argiimantasyon
Entegrasyonu

Uygulamaya
Yonelik Intiyaglar

gunluk hayatla iliskilendirme etkinlik
gelistirme bilimsel kazanimlarla ilikilendirme, slgme
degerlendirmeye yonelik plantama, ogretim plant

tasarlama

Tasarima Yonelik
Ihtiyaglar

Argiimantasyon
Stirecine Yonelik
Intiyaglar

Argumantasyon
Kavrami

N bilimsel tarigma, tartigma yoluyla
Egitim Iceriginden kavram 6gretimi, neden/sonuca

T Beklentiler Argiiman Bilegenleri Seyen arkera,s0c Sathcsny

savunma
Teorik Kisim

literatiir taramas), kaynak
yetersizligi,6zgin icerik
ihtiyacikademeli uygulama
ornekleri | "

[ gerekge,dayanaklandirma,veri
sunma ,iddia ve karsit iddia
aynmi

teorik altyapy, felsefi
temel,argimantasyon tiirleri,
disiplenlerarasi entegrasyon

mafredatla liskilendirme, uygulama |
omekleri, glinldk hayatla
lligkilendirme, ogretim plani
olusturma,siire¢ ydnetimi,dicme
dederlendirme uygulamalarn

Sonug, Tartisma ve Oneriler

Ozel yetenekli 6grencilerin fen egitiminden sorumlu fen bilimleri 6gretmenlerinin argiimantasyona

yonelik ihtiyaclarmi belirlemek amaciyla yapilan miilakatlardan elde edilen verilerin analizi sonucu

elde edilen bulgular; fen bilimleri 6gretmenlerinin, argiimantasyon tabanh bir 6gretim siirecini

tasarlama, planlama ve bu 6gretim siirecini organize ederek yonetme asamalarinda kendilerini eksik

hissettigini ve bu konularda bir mentdrliik ihtiyaci hissettiklerini ortaya koymustur.

Yapilan analizden elde edilen bulgular 1s1§inda fen bilimleri 6gretmenlerinin 6gretim siirecine

arglimantasyonu dahil etme konusunda rehberlige ihtiya¢ duyudugu noktalar su sekilde

Ozetlenebilir:

1) Ozel yetenekli 8grencilerin fen bilimleri dgretmenleri; argiimantasyon kavrami ve argiiman

2)

3)

bilesenleri hakkinda bilgi edinmeye ihtiya¢ duymaktadir.

Ozel yetenekli 6grencilerin fen bilimleri dgretmenleri; argiimantasyonun hem teorik
altyapisinu ve felsefi temellerini kavrayabilecekleri hem de argiimantasyonu giinliik hayat
ve miifredatla iligskilendirme becerisi kazanabilecekleri bir rehberlige ihtiya¢ duymaktadir.

Ozel yetenekli 6grencilerin fen bilimleri 6gretmenleri; argiimantasyona dayali bir 6gretim
plani tasarlama, 6gretim siirecinde kullanilacak dogru 6lgme/degerlendirme tekniklerine
karar verme ve siireci uygulama konusunda rehberlige ihtiya¢ duymaktadir.

Arastirmadan elde edilen bu bulgular, alanyazinda yer alan bir¢ok farkli arastirma sonucu ile

benzerlik gostermektedir. O'neil (2011) yaptig1 arastirmada, ortaokul seviyesindeki 6zel yetenekli

Ogrencilere egitim veren Ogretmenlerin mesleki gelisim isteklerinin ne seviyede oldugunu

gozlemlemeyi hedeflemistir. Arastirmadan elde edilen sonuclar; 6zel yetenekli 6grencilerin
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egitiminde gorev alan 0gretmenlerin, yaraticilik, sorgulama ve elestirel diistinmeyi destekleyici
Ogretim siireci planlamaya iliskin mesleki gelisim rehberligine istek duydugunu gostermektedir.
Ozel yetenekli dgrenciler ve dgretmenleri ile ilgili yapilan ve bu aragtirmanin sonuglari ile uyumlu
bir diger arastirma da bu 6grencilerin motivasyon artisinin ve gelisiminin, onlara 6gretim siirecinde
uygulanacak yenilik¢i egitim yontemleri ile miimkiin oldugunu gostermektedir. Bu o6gretim
yontemlerinin planlanmasi ve uygulanmas: siireglerine yonelik 6gretmenlerin egitime ihtiyag
duydugu ise arastirma sonucunda ortaya koyulmaktadir (Trnova ve digerleri, 2013). 2016 yilinda
yapilan bir diger arastirmada da Ogretmenlerin Gzel yetenekli 6grencilere yonelik egitimin
farklilastirilmasi konusunda daha fazla egitime ihtiyag duydugu sonucuna ulasilmistir (Laine ve
Tirri, 2016).

Reid ve Horvathova (2016) ise yaptiklari alanyazin incelemesinde, Ogretmen adaylar1 ve
ogretmenlere Ozel yetenekli Ogrencilerin Ozellikleri, egitsel ve psikolojik beklentileri ve bu
ogrencilere verilecek egitimin kapsamina yonelik gesitli egitimlerin verilmesi gerektigine dikkat
¢ekmistir. Jackson (2016); genel ilkogretim smiflarindaki 6zel yetenekli 6grencilere farklilastirilmis
egitim vermekle gorevli ogretmeler ile yiiriittiigli arastirmada, 0gretmenlerin mesleki gelisimine
yonelik ¢ok smirli arastirma oldugu ve bu konuda bir ihtiyag olustugu vurgusunu yapmaktadir.
Benzer sekilde 6zel yetenekli 6grencilerin egitiminde gorevlendirilen 6gretmenlerin mesleki gelisim
egitimi ihtiyacina yonelik yapilan bir arastirmada; 0gretmenlerin nitelikli bir 6grenme siireci
olusturma becerisini gelistirmeye yonelik bir mesleki gelisim egitimine ihtiya¢ duyduklar:
gozlemlenmektedir (Satmaz ve Evin Gencel, 2016). Bu arastirmadan elde edilen bulgular; Dixon-
Brown (2017) tarafindan gergeklestirilen arastirma bulgular ile de benzerlik gostermektedir. Ozel
yetenekliler alaninda gorev yapan 80 6gretmen ile gerceklestirilen arastirmanin sonuglari; bu alanda
gorev yapan Ogretmenlerin mesleki gelisim egitimlerine katilma konusunda istek ve ihtiyaglarmin
oldugunu ortaya koymaktadir. Fen bilimleri 6gretmenlerine yonelik yapilan bir bagka aragtirmanin
sonuglari ise; 6gretmenlerin 6gretim siirecine argiimantasyonu dahil etme konusunda da rehberlige
ihtiya¢ duyduklarimi gostermektedir. Arastirma sonuglar1 hem argiimantasyon siirecini uygulama
hem de iiretilen 0grenci argiimanlarini degerlendirme agisindan 6gretmen egitimi ile ilgili daha
fazla sayida arastirmaya ihtiya¢ olduguna dikkat c¢ekmektedir. Ciinkii var olan arastirmalar;
o0gretmenlerin hem tartisma sirasinda bir argiiman: degerlendirme ve 6grenciye doniit verebilme,
hem de O&grencilerin iirettikleri arglimanlari puanlayip kiyaslama amaciyla degerlendirme
yapabilme konusunda zorlandiklarini ortaya koymaktadir (Henderson ve digerleri, 2018). Dagh
(2019) ise Ozel yetenekli Ogrencilere egitim veren fen bilimleri Ogretmenleri ile yiriittiigl
aragtirmada, katilimcr 6gretmenlerin 6zel yetenekli 6grencilerin egitimine yonelik herhangi bir
mesleki gelisim egitimi almadiklarim1 ve bu konu hakkinda egitime ihtiya¢ duyduklarim ortaya
koymustur. Ozel yetenekli 6grencilerin egitiminde gorev yapan &gretmenlere iliskin bir bagka
aragtirmada; Ogretmenlerin Ozel yeteneklilerin egitimine yonelik ¢ok az danigmanhk aldig:
sonucuna ulasildig1 ifade edilmistir (Westberg ve digerleri, 2003). Watgen (2020) ise doktora tez
calismasinda; ortaokul diizeyindeki 6zel yetenekli 6grencilere egitim veren 6gretmenlerin, egitim
siirecinde tecriibe ettikleri zorluklar1 gozlemlemis ve bu duruma yonelik ¢dziim Onerileri ortaya
koymustur. S6z konusu aragstirmadan elde edilen sonuglar; 6zel yetenekli 6grencilerin egitiminden
sorumlu ortaokul 6gretmenlerinin, ihtiyaglarinin karsilanmas: igin mesleki gelisim destegine ihtiyag
duydugunu gostermektedir. Buna ek olarak 6zel yetenekli Ogrencilerin ve Ogretmenlerinin
ihtiyaclarma yonelik cok daha fazla arastirmaya ihtiya¢ duyuldugu da bu arastirmanin dikkat gekici
bir diger sonucudur. Norveg'te ilkokul 6gretmenleri ile yapilan bir baska arastirmanin sonuglari da;
aragtirmaya katilan katilimcilarm biiyiik cogunlugunun 6zel yetenekli 6grencilere yonelik herhangi
ek bir egitim ya da ders almadigini gostermektedir. Arastirma sonuclar1 ayn1 zamanda Ozel
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yetenekliler alaninda gorev yapacak Ogretmenlere yonelik egitimlerin, bu 6grencilere verilecek
egitimin gelisimine de katki sunacagin ortaya koymaktadir (Furnes ve digerleri, 2023).

Hofer (2023), hem o0zel yetenekli 6grencilerin hem de olagan gelisim gosteren o6grencilerin
bulundugu karma smiflarda egitim veren Ogretmenlerin, 6zel yetenekli 6grencilere iligkin
algilarinin ve mesleki gelisim diizeylerinin 6gretim siirecine etkisini gozlemledigi arastirmanin
sonucunda; katilimcr 6gretmenlerin bircogunun 6zel yetenekli 6grencilere iliskin herhangi bir
hizmet 6ncesi egitim almadigini belirlemistir. Hizmet 6ncesi egitim alan az sayidaki 6gretmenin,
0zel yetenekli 6grencilere iliskin algilarinin daha derin ve olumlu oldugu sonucu ise arastirmanin
dikkat cekici bir diger bulgusudur. Tiim bu arastirmalardan elde edilen sonuglar, bu arastirma
sonuglari ile tutarli goriinmekte ve 6zel yetenekli 6grencilerin egitiminden sorumlu 6gretmenlerin
mesleki gelisim konusunda gesitli ihtiyaglarmin oldugunu ortaya koymaktadir.

Bu arastirmadan elde edilen en 6nemli sonug; 6zel yetenekli 6grencilerin egitiminden sorumlu
olarak gorev yapan fen bilimleri 6gretmenlerinin bir¢ok alanda kendilerini eksik hissettikleri ve bu
alanlarda gesitli egitimlere ihtiya¢ duyduklaridir. Arastirma bulgular1 ayni zamanda 6gretmenlerin,
ozel yetenekli 6grencilerin fen bilimlerine olan merak ve ilgisini arttiracak, 6grencilerin siirece aktif
olarak dahil olup bilimsel alanlardaki gesitli becerilerini arttirabilecekleri 6grenme stiregleri
tasarlama konusunda mesleki gelisim destek programlarina onemli bir ihtiya¢ hissettiklerini
gostermigtir.

Aragtirmadan elde edilen bulgular 1s181nda bundan sonra yapilacak calismalara yonelik bazi
oneriler asagida sunulmustur:

e Bilim Sanat Merkezinde gorev yapmakta olan fen bilimleri 6gretmenlerine yonelik,
ogrencilerin fen bilimlerine olan ilgisini, merak, arastirma duygusunu, problem ¢6zme ve
bilimsel tartisma ortamina katilma becerisini gelistirecek argiimantasyona dayali ders igerigi
olusturma hususunda daha fazla mesleki gelisim egitimi planlanmalidr.

e Fen bilimleri 6gretmenlerine yonelik hazirlanacak argiimantasyon tabanli mesleki gelisim
programlari bilgi sunmasinin yani sira katilimcilara tartisma, grup ¢alismas: yapma ve 6rnek
igerik olusturma imkani da sunmalidir.

e Bilim ve sanat merkezinde gore yapmakta olan fen bilimleri 6gretmenleri ayrica
arglimantasyon tabanli tasarlanan ders iceriklerinin 6zel yetenekli ogrenciler i¢in nasil
farklilagtirilabilecegine yonelik de rehberlige ihtiyag duymaktadir. Dolayis: ile bu ihtiyaca
cevap verecek nitelikteki ¢alismalarin sayisi arttirilmalidar.

Etik Kurul Onay1: Bu galisma icin Bolu Abant izzet Baysal Universitesi Sosyal Bilimlerde Insan Aragtirmalari
Etik Kurulundan 2021/266 sayist ile etik izin alnmistir (30.06.2021).

Arastirmacilarin Katki Orani: Bu makale birinci yazarin, ikinci yazar damismanhginda yazmis oldugu
doktora tezinden {iretilmistir. Siire¢ boyunca ikinci yazar, birinci yazara rehberlik etmistir ve yazarlar
arastirmaya ayni oranda katki sunmustur.

Catisma Beyani: Bu ¢alismada yer alan yazarlar potansiyel bir ¢ikar ¢catismasi olmadigini beyan ederler.
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