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Dear Participants,

It is our pleasure to welcome you to the Optimum Science Conference (OPSCON). As a peer-reviewed, open-
access academic conference focusing on science, technology, engineering, medicine, and their education,
OPSCON values academic works based on originality, significance, timeliness, accessibility, and
interdisciplinary interest. With this perspective, OPSCON aims to contribute to the advancement of scientific
knowledge through sustainability and innovative approaches.

By laying the foundation for science, sustainability, and innovation, OPSCON offers new and effective solutions
for the preservation of natural resources and the enhancement of societal well-being. Guided by science,
innovative approaches focus on creating lasting and environmentally friendly technologies and practices for the
future. In the 21 century, amidst rapid changes and transformations in science and technology, researchers have
developed the concept of "Innovative Approach,” which aims to generate new ideas related to a scientific field,
service, product, or process.

The interplay between sustainability and innovative approaches, fueled by the dynamic nature of science, creates
a synergy that is becoming increasingly critical today. These two concepts, by complementing each other, provide
long-term environmental and economic benefits. Addressing issues such as resource efficiency, long-term
competitive advantage, circular economy, social and environmental impact, and risk management has become
essential from an interdisciplinary scientific perspective.

OPSCON embraces the academic responsibility of supporting practical applications and academic studies that
enhance our understanding of the natural world and contribute to advancements in science, technology,
engineering, medicine, and education. Accordingly, abstracts focusing on the education of physics, chemistry,
biology, mathematics, environmental science, applied sciences, engineering, health sciences, ecology,
biotechnology, microbiology, metallurgy, materials science, and natural sciences fall within the scope of the
conference.

We are delighted to see you at our conference, enriching the goals of OPSCON and making meaningful
contributions to the body of scientific knowledge with your participation.

Sincerely,
The Organizing Committee of the Optimum Science Conference
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13 ARALIK CUMARTESI

Acihis | 09.15
[OPS CONFERENCE 2025]

Acilis Konusmasi ve Tanisma
ans Baskam | Prof. Dr. Ashihan SEZGIN

09.35_10.10

Prof. Dr. Harish Garg
Preventive Scheduling Actions for Industrial Systems

10.10-11.15 PANEL -1

Oturum Baskani Doc. Dr. Biisra BAKIOGLU

Baskan Yardimecisi Dr. Ogr. Uyesi Ayse Zeynep SEN
Cagdas Iskender Demirok |10.10 —10.23
Arzu Cansaran
The Use of Artificial Intelligence in Quantitative Research
“Nicel Arastirmalarda Yapay Zekd Kullanimi”
Hiiseyin Mirag Pektas | 10.23 — 10.36
Integration of Artificial Intelligence into the Curriculum: Development of an Al-Supported Instructional Material
“YZ’nin Ogretim programina Entegrasyonu: YZ Destekli Ogretim Materyalinin Gelistirilmesi”
Gokhan Sontay | 10.36 — 10.49
A Virtual Reality Practice for Teaching Purposes: The Phases of the Moon
“Ogretim Amacl Bir Sanal Gerceklik Uygulamasi: Ay’ Evreleri”
Hiiseyin Yolcu | 10.49 — 11.02
The Effect of Augmented Reality Applications on Students' Motivation and Anxiety Levels
“Artirlmis Gergeklik Uygulamalarinin Ogrencilerinin Motivasyon ve Kaygt Diizeyleri Uzerine Etkisi”
Baki Karaboce |11.02-11.15
Hiiseyin Okan Durmus, Gokhan Giiler, Elif Basaran, Feyzanur Ak, Oguzhan Kizilbey
Proficiency Testing Evaluation for Patient Simulators: A Comparative Laboratory Study
“Hasta Simiilatorleri Icin Yeterlilik Testi Degerlendirmesi: Laboratuvarlar Arasit Karsilagtirmali Bir Calisma’

11,15 11.20

>

11.20-12.30 PANEL - 2

Oturum Bagkam Prof. Dr. Ali Riza AKDENIZ
Baskan Yardimcisi Dog¢. Dr. Ummii Giilsiim DURUKAN
Kadir Ulas Tekmanh |11.20—11.33

Seda Okumus

The Effect of the REACT Strategy on 6th Grade Students’ Attitudes towards Science
“REACT Stratejisinin 6. Sunif Ogrencilerinin Fene Yonelik Tutumlarina Etkisi”
Cansu Soylemez |11.33-11.46
Sevilay Karamustafaoglu
The Use of Reflective Diaries in Science Teaching
“Fen Ogretiminde Yansitict Giinliiklerin Kullanimi’
Biisra Siimeyye Hanozii |11.46 — 11.59
Salih Degirmenci
An Educational Game Design for Teaching the Topic of “The Electrical Conductivity of Materials
“Maddelerin Elektrigi Iletme Durumlart” Konusunun Ogretimine Yonelik Bir Egitsel Oyun Tasarimi”
Ummiigiilsiim Altun | 11.59 — 12.12
Umit Simsek
The Effects of Educational Games and Program-Based Instruction on Student’s Achievement and Attitudes in the Circulatory System Topic
“Dolagim Sistemi Konusunda Egitsel Oyun ve Programa Dayah Ogretimin Ogrenci Basarisi ve Tutumlart Uzerindeki Etkisi
Arzu Varol |12.12 -12.25
The Game-Based Learning Model: What's the Deal? Tiirkiye
“Oyun Tabanli Ogrenme Modeli: Nesi Var? Tiirkiye”

12.30-13.30 Ogle Yemegi

)
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13.30-14.35 PANEL -3

Oturum Baskam Dog. Dr. Gamze YAYLA ESKICi
Baskan Yardimecisi Dr. Ogr. Uyesi Tolga SAKA

Emre Erden |13.30 —13.43

Murat Kurt

Analysis of 5th Grade Out-of-School Learning Activities Designed for TCEM Science Education Outcomes Program Learning Outcomes
“TYMM Fen Bilimleri Ogretim Programi Ogrenme Ciktilarina Yonelik Tasarlanan 5. Sunif Okul Digi Ogrenme Etkinlikleri Analizi”
Burcu Torun Karakus | 13.43 — 13.56
Document Analysis of the 5th Grade Science Textbook in the Context of Formative Assessment Components
“Bicimlendirici Degerlendirme Bilesenleri Baglaminda 5. Smif Fen Bilimleri Ders Kitab1 Uzerine Bir Dokiiman Analizi
Saliha Orug | 13.56 — 14.09
Biisra Bakioglu
Examination of the Activities in the Fifth-Grade Science Textbook in Terms of the “Clarity” Standard
“5.Sumif Fen Bilimleri Ders Kitabi Etkinliklerinin “A¢iklik” Standardi Bakimindan Incelenmesi”
Hale Cakar | 14.09 — 14.22
Ali Riza Akdeniz
Comparison of the Achievement of Middle School Students Educated with the 2018 and 2024 Curricula in the Topics of the Sun, Earth, and
Moon
“2018 ve 2024 Ogretim Programlariyla Ogrenim Gérmiis Ortaokul Ogrencilerinin Giines, Diinya ve Ay Konularindaki Basarilarmn
Karsilastirilmast”
Begiim Sahin | 14.22 — 14.35
Betiil Ozdarendeli
Analysis of 2025 LGS Science Questions in the Context of the SOLO Taxonomy
“SOLO Taksonomisi Baglaminda 2025 LGS Fen Bilimleri Sorularimin Analizi”

14.35 — 14.40

14.40-15.45 PANEL -4

Oturum Baskam Prof. Dr. Murat DEMIRBAS
Baskan Yardimeisi Doc¢. Dr. Salih DEGIRMENCI
Uluhan Kurt | 14.40 — 14.53

Seda Okumus

An Examination of Pre-service Science Teachers’ Teaching Tendencies in Terms of Demographic Variables
“Fen Bilgisi Ogretmen Adaylarinin Ogretmenlik Egilimlerinin Demografik Degiskenler A¢isindan Incelenmesi”
Zeynep Ozkan | 14.53 — 15.06
Ashi Yekbas, Ayse Kaya, Elif Ozbek, Yagmur Abazhoglu, Ahmet Can Temiz, Rumeysa Can Toraman, Gamze Yayla Eskici
The Role of Student Communities in Enhancing Social Learning Environments: The Case of Pre-Service Science Teachers
“Sosyal Ogrenme Ortamlar: Olarak Ogrenci Topluluklarinin Rolii: Fen Bilgisi Ogretmen Adaylart Ornegi”
Bahar Candas | 15.06 — 15.19
Haluk Ozmen
An Investigation of a Science Teacher's Behaviors in Supporting Critical Thinking
“Bir Fen Bilimleri Ogretmeninin Elestirel Diisiinmeyi Destekleme Davraniginin Incelenmesi’
Tolga Saka | 15.19 — 15.32
Determining the Self-Efficacy of Physics Teachers Regarding Out-of-School Instruction
“Fizik Ogretmenlerinin Okul disi Ogretime Yonelik Oz Yeterliliklerinin Belirlenmesi”
Sude Karsak | 15.32 — 15.45
Ayse Zeynep Sen
Challenges in Analytical Chemistry Laboratory and Solution Suggestions:
“Analitik Kimya Laboratuvarinda Karsilasilan Giigliikler ve Coziim Onerileri: Ogretmen Adayr Goriisleri”

15.45 — 15.50

»



15.50-17.08 PANEL -5

Oturum Baskam Prof. Dr. Haluk OZMEN
Baskan Yardimcisi Dog. Dr. Seda OKUMUS

Murat Demirbas | 15.50 — 16.03

Sena Demirkaya, Nazmiye Baser
Determining the Misconceptions of 6th Grade Secondary School Students Regarding Sustainable Development Goals

>

“Ortaokul 6. Simf Ogrencilerinin Siirdiiriilebilir Kalkinma Amacina Yonelik Kavram Yanmilgilarinin Belirlenmesi’
Gamze Yayla Eskici | 16.03 — 16.16

Biisra Giilec
Examination of Theses Conducted in the Field of Science Education for Students with Learning Disabilities: A Meta-Synthesis Study

“Ogrenme Giicliigii Yasayan Ogrenciler Igin Fen Egitimi Alamnda Yapilan Tezlerin Incellenmesi: Meta Sentez Calismast”
Fatma Kiibra Uyar | 16.16 — 16.29
Sevilay Karamustafaoglu
National Trends in Thought Experiment Research in Science Education: A Literature Analysis
“Fen Egitiminde Diisiince Deneyleri Arastirmalarinda Ulusal Egilimler: Bir Literatiir Analizi”
Cansu Soylemez | 16.29 — 16.42
Sevilay Karamustafaoglu
Bibliometric Analysis of Postgraduate Theses on Game Design
“Oyun Tasarimi Konulu Lisansiistii Tezlerin Bibliyometrik Analizi’
Ummii Giilsiim Durukan |16.42 — 16.55
Neslihan Keskin
Examination of Forest Books Prepared by Future Science Teachers
“Gelecegin Fen Bilgisi Ogretmenlerinin Hazirladiklar: Orman Kitaplarinin Analizi”
M. Said Dogru | 16.55-17.08
Muhammet Fatih Dogan, Yunus Unal
Comparing Classical and Multimodal Literacy Practices in Middle School Science Classes from the Student Perspective: A Mixed-Design
Study
“Ortaokul Fen Derslerinde Klasik ve Cok Modlu Okuryazarlhik Uygulamalarinin Ogrenci Bakis A¢isiyla Karsilastirilmasi: Karma Tas arimly
Bir Calisma”
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14 ARALIK PAZAR

Agilis | 10.00

[OPS CONFERENCE 2025]

10.00- 10.30 Cagrih Konusmaci

Prof. Dr. Sezgin Bakirdere
Analitik Bakis Agisi Ile Problem Cozme Stratejileri

10.30-11.35 PANEL - 6

Oturum Baskam Prof. Dr. Serif BARIS

Bagkan Yardimcisi Dr. Ogr. Uyesi Uluhan KURT
Ahmet Bolat |10.30 — 10.43
Self-Reflection Skills in the Context of Higher-Order Thinking Skills
“Ust Diizey Diisiinme Becerileri Baglaminda Oz Yansitma Becerileri”
Arzu Kirman Bilgin | 10.43 — 10.56
Tufan inaltekin, Devrim Erginsoy Osmanoglu, Senay Ozen Altinkaynak
An Analysis of Entrepreneurship Skills of Students with Learning Disabilities Through Drawings
“Ogrenme Giicliigii Olan Ogrencilerin Girisimcilik Becerilerinin Cizimler Yoluyla Analizi”
M. Said Dogru |10.56 — 11.09
Muhammet Fatih Dogan, Yunus Unal
Examining Middle School Students' Interest and Awareness of STEM Careers
“Ortaokul Ogrencilerinin STEM Kariyerlerine Ilgi ve Farkindaliklarinin Incelenmesi’
Filiz Giilhan | 11.09 — 11.22
How Can Science Education and Music Be Linked? : The Perspective of STEAM Education
“Fen Egitimi ve Miizik Birbirine Nasil Baglanabilir? : STEAM Egitimi Perspektifi”
Merve Polat |11.22 — 11.35
Giilse Erarslan
Evaluation of Views on 21st Century Skills
“21. Yiizyil Becerilerine Yonelik Goriislerin Degerlendirilmesi’

11.35 - 11.40

>

s

11.40-12.45 PANEL -7
Oturum Baskam Prof. Dr. Keziban ORBAY

Baskan Yardimcisi Dr. Ogr. Uyesi Merve POLAT
Thiagarajan Manikantan |11.40 — 11.53
ibrahim Durak, Ashhan Sezgin
Soft Symmetric Difference Complement-Symmetric Difference Product of Groups
“Gruplarin Esnek Simetrik Fark Tiimleyen—Simetrik Fark Carpimi”
Md Ibrahim Kholil [11.53 —12.06
Nazh Helin Cam, Aslihan Sezgin, Kubilay Dagtoros
Soft Symmetric Difference Complement-Product: A New Product for Soft Sets
“Esnek Simetrik Fark Tiimleyen-Carpimi: Esnek Kiimeler i¢in Yeni Bir Carpim’
Thiti Gaketem |12.06 —12.19
Aleyna flgin, Aslihan Sezgin
Essential and 0-Essential Soft Intersection Subsemigroups of Semigroups with More on Essential Subsemigroups
“Esas Alt Yarigruplar ile Yarigruplarin Esas ve 0-Esas Esnek Kesisimsel Alt Yarigruplart”
Nenad Stojanovié¢ | 12.19 —12.32
Zeynep Ay, Aslihan Sezgin
Symmetric Difference Complement-Star Product of Groups
“Gruplarin Esnek Simetrik Fark Tiimleyen—Yildiz Carpimi”
Sujan Pant | 12.32 —12.45
Eyliil Senyigit, Ashhan Sezgin
A New Product for Soft Sets: Soft Symmetric Difference-Product
“Esnek Kiimeler i¢in Yeni Bir Carpim: Esnek Simetrik Fark-Carpimi”

12.45 -13.30 Panel Arasi

5
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13.30-14.35 PANEL - 8

Oturum Baskam Dog. Dr. Filiz GULHAN
Baskan Yardimcisi Dr. Ogr. Uyesi M. Said DOGRU
Zeynep Kanberoglu | 13.30 — 13.43

Nurcan Bilgili Giingor

A Study on Measures of Noncompactness of Operators in Banach Lattices
“Banach Orgiilerinde Operatorlerin Kompakt Olmama Olgiileri Uzerine Bir Inceleme”
Keziban Orbay | 13.43 — 13.56
Geometric Relations of Curve Pairs Under Rolling Motion
Gamze Kukus |13.56 — 14.09
Nurcan Bilgili Giingor
Digital Space Topological Stability and Mathematical Analysis of Structural Deformations
“Dijital Uzayda Topolojik Kararlilik ve Yapisal Deformasyonlarin Matematiksel Analizi”

Latif Barig Akman | 14.09 — 14.22

Mustafakemal Oztiirk, Siileyman Ozcelik
Investigation of the Surface Quality and Optical Properties of Germanium Wafer

Hiiseyin Okan Durmus | 14.22 —14.35

Gokhan Giiler, Feyzanur Ak, Elif Basaran, Oguzhan Kizilbey, Baki Karaboce
Comparison of Monte Carlo and GUM Uncertainty Approaches in Defibrillator Energy Measurement
“Defibrilator Enerji Ol¢iimiinde Monte Carlo ve GUM Belirsizlik Yaklasimlarinin Karsilastirilmast”

14.35 — 14.40

14.40-15.45 PANEL -9
Oturum Baskam Prof. Dr. Mustafa Sahin BULBUL
Baskan Yardimcisi Dog. Dr. Nurcan BILGILIi GUNGOR
Keziban Orbay | 14.40 — 14.53
Pinar Gézaydin
Content Analysis of Metaphor Studies in Mathematics Education
“Matematik Egitiminde Metafor Calismalarina Yonelik Icerik Analizi”
Nida Emiil | 14.53 - 15.06
Examining The Mathematical Content Knowledge of Middle School Mathematics Teacher Candidates: Algorithm
“Ortaokul Matematik Ogretmen Adaylarinin Matematiksel Alan Bilgilerinin Incelenmesi: Algoritma”
Melda Patan Alper |15.06 —15.19
Arda B. Tank, Buket Cobanoglu, Ege Eraydin, Endri Maloku, F. Dilay Cetin, Kerem Giinay, Masume Tetik, Nazlim Kumova,
Omer Colak, S. Berra Mete, Tibet Sirvanci
Proficiency Test for Calibration of Digital Thermometer in the Range of —40 °C to 420 °C, En and Zeta Score Assessment
“~40 °C ile 420 °C Araliginda Géstergeli Sicaklik Olgerlerin Kalibrasyonuna Yonelik Yeterlilik Testi En ve Zeta Skoru Degerlendirmesi”
Mehmet Dag | 15.19 — 15.32
Asim Coban
Evaluation of Guidance and Psychological Counseling Services in Secondary Schools from the Perspectives of School Principals
“Ortadgretimde Gorevli Okul Miidiirlerinin Okullarmmdaki Rehberlik ve Psikolojik Danisma Hizmetlerinin Degerlendirilmesi”
Yasin Cahsir | 15.32 — 15.45
Berna Giiciim, Volkan Goksu
Secondary School Students' Perceptions and Awareness of Agriculture
“Ortaokul Ogrencilerinin Tarim Algist ve Farkindaliklart”

15.45 1550
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15.50-17.08 PANEL - 10
Oturum Baskam Dog¢. Dr. Baki KARABOCE
Bagkan Yardimcisi Dr. Ogr. Uyesi Nida EMUL
Serif Baris | 15.50 — 16.03
Tiirkiye’s Earthquake Potential and Current Seismic Risk of Seismic Gap Regions
“Tiirkiye 'nin Deprem Potansiyeli ve Sismik Bosluk Bélgelerinin Deprem Riski”
Ziya Elri |16.03 — 16.16
Tarik Asar
Comparison of Single Ranging and Dual Ranging Methods in Modern Space Communications with Accuracy and Reliability Analysis
“Modern Uzay Iletisiminde Tekli Menzil Olgiimii (Single Ranging) ve Ciftli Menzil Olgiimii (Dual Ranging) Karsilastirilmast ile
Hassasiyet ve Giivenirlik Analizi”
Ozlem Bayal | 16.16 — 16.29
Structural Analysis of Graded and Standart Al.xGai-s«N HEMT Devices by Williamson-Hall Method
Mustafa Sahin Biilbiil | 16.29 — 16.42
Rethinking Gobekli Tepe: A Neolithic Mega-Trap System for Cooperative Hunting?
“Gobekli Tepe’yi Yeniden Diisiinmek: Isbirlikci Aveilik icin Neolitik Bir Mega-Tuzak Sistemi mi?”
Fatih Karakus |16.42 — 16.55
Burcu Torun Karakus
Operational Enhancements in the New Project Schools Regulation: A Comparative Document Analysis of Previous Policies
“Yeni Proje Okullart Yonetmeliginin Nitelik Artrmaya Yonelik Isleyisi: Onceki Uygulamalarla Karsilastirmal Bir Dokiiman Analizi”
Mihrican Ugan |16.55-17.08
Contributions of Asik Thsan Ozanoglu to the Musical Culture of Kastamonu
“Asik Thsan Ozanoglu’nun Kastamonu Miizik Kiiltiiriine Katkilar1”
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Preventive Scheduling Actions for Industrial Systems

Harish Garg ?

1 Thapar Institute of Engineering & Technology (Deemed University), Patiala, Punjab, India, harishg58iitr@gmail.com,
harish.garg@thapar.edu

ABSTRACT

This study focuses on the periodic preventive maintenance (PM) of multi-component systems with deteriorating elements by
simultaneously considering three key actions: mechanical servicing, repair, and replacement. The mathematical framework
underlying corrective and preventive maintenance scheduling is examined in detail, emphasizing the interactions among
components and maintenance decisions. The degradation behaviour of each component is modelled using a reliability function,
capturing its performance decline over time. Furthermore, the impact of various PM actions on system reliability is analytically
formulated to support optimal decision-making. A maintenance-benefit maximization approach is adopted to evaluate and select
the most effective maintenance strategy, balancing cost, reliability improvement, and long-term system performance. The
proposed methodology aims to provide a comprehensive basis for improving maintenance efficiency in complex engineering
systems.

Keywords: Preventive maintenance, Maintainability, Reliability, Scheduling actions
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Problem Solving Strategies With Analytical Perspective

Sezgin Bakirdere
L Faculty of Art and Science, Yildiz Technical University, Istanbul, Tiirkiye, bsezgin23@yahoo.com
2 Turkish Academy of Sciences (TUBA), Ankara, Tiirkiye

ABSTRACT

Organic and inorganic pollutants can pose significant concerns to both environmental and human health even at trace levels.
Hence, determination of trace amounts of pesticide residuals, pharmaceutical residuals, and heavy metals released into water
and soil during mining events is a crucial issue to protect health of human and other living organisms. Nowadays, various liquid
and solid phase micro(extraction)/preconcentration methods have gained popularity since they allow samples to be prepared in
a form compatible with analytical instruments while enabling the detection of pollutants at trace levels. However, low risk of
analyte loss and contamination, and high preconcentration yield in any micro(extraction)/preconcentration procedure selected
for sample preparation is essential to reliably quantify organic and inorganic analyte(s) at trace levels. Furthermore,
development of new wastewater treatment technologies, more accurate assessment of toxicity levels of organic/inorganic
analyte(s), and better understanding of transport and transformation mechanisms of pollutants in the environment depend on
the analytical methods offering high accuracy and precision at trace levels.

Keywords: Organic and inorganic pollutants, Environment and human health, Liquid and solid phase (micro) extraction

Analitik Bakis Acisi ile Problem Cozme Stratejileri

Sezgin Bakirdere 12
! Fen Edebiyat Fakiiltesi, Yildiz Teknik Universitesi, Istanbul, Tiirkiye, bsezgin23@yahoo.com
2 Tiirkiye Bilimler Akademisi (TUBA), Ankara, Tiirkiye

OZET

Organik ve inorganik Kirleticiler, eser seviyelerde dahi ¢evre ve insan sagligi acisindan ciddi endiseler uyandirmaktadir. Bu
nedenle, zirai ilag (pestisit) kalintilarinin, farmasdtik kalintilarinin ve maden ¢aligsmalari sirasinda sularimiza ve topraklarimiza
karisan agir metallerin eser seviyelerde tayini insan ve diger canlilarin saglig1 i¢in 6nem tasimaktadir. Giiniimiizde, ¢esitli sivi
ve kat1 faz (mikro)ekstraksiyon/dnderistirme yontemleri, hem kullanilacak analitik cihaza uygun formda 6rnek hazirlamaya
olanak sagladigi hem de eser seviyelerde organik/inorganik kirleticilerin tayinini miimkiin kildig1 i¢in popiiler hale gelmistir.
Fakat, ornek hazirlama yontemi olarak kullanilacak mikro(ekstraksiyon)/onderistirme yonteminde analit kaybmin ve
kontaminasyon riskinin diisiik olmasi ve dnderistirme veriminin yiiksek olmasi eser seviyelerde organik/inorganik analit(ler)in
tayini i¢in bir gerekliliktir. Ayrica, yenilikgi atik su aritim teknolojilerinin gelistirilmesi, organik/inorganik analit(ler)in toksisite
seviyelerinin daha saglikli sekilde ortaya konulabilmesi ve kirleticilerin g¢evresel ortamda tasinimi ve doniisiim
mekanizmalarinin daha iyi bir gsekilde anlagilabilmesi igin eser seviyelerde dogrulugu ve kesinligi yiiksek analitik yontemlere
ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Organik ve inorganik kirleticiler, Cevre ve insan sagligi, Sivi ve kat1 faz (mikro) ekstraksiyon
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The Effect of the REACT Strategy on 6th Grade Students’ Attitudes Towards

Science
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ABSTRACT

The study examined the effect of teaching the 6th grade “Sound and Its Properties” unit using the REACT strategy on students'
attitudes toward science. A quasi-experimental design with pre- and post-tests was used in the study. The sample consisted of
46 middle school students in the 6th grade (25 in the experimental group-EG, 21 in the control group-CG). The Attitude Scale
Towards Science Course (ASTSC) was used to collect data. The application lasted six weeks. Independent samples t-test and
dependent samples t-test analyses were performed to analyze the data. No significant difference was observed in the pre-test
data of the (ASTSC) (p>.05), while a significant difference was detected in the post-test for the EG (p<.05). It was determined
that the science attitudes of the groups themselves increased significantly before and after the application (p<.05). The pre- and
post-test data of the groups were also compared for the sub-factors of the scale. While there was no difference between the
groups in the sub-factors in the pre-test (p>.05), there was a significant difference in favor of DG in the post-test (p<.05). It was
observed that the REACT strategy positively affected students' attitudes towards science. It can be said that the content richness
of the designed activities and teaching strategy was an important factor.

Keywords: REACT strategy, Sound and its properties, Attitudes towards science

REACT Stratejisinin 6. Stmif Ogrencilerinin Fene Yonelik Tutumlarina Etkisi

Kadir Ulas Tekmanl *©, Seda Okumus ?
Y Milli Egitim Bakanligi, Manisa, Tiirkiye, kadirulastekmanli798@gmail.com

2 Kazim Karabekir Egitim Fakiiltesi, Atatiirk Universitesi, Erzurum, T iirkiye, seda.okumus@atauni.edu.tr

OZET

Arastirmada 6. Smif “Ses ve Ozellikleri” iinitesinin REACT stratejisi ile dgretiminin dgrencilerin fene yonelik tutumlarina
etkisi incelenmistir. Arastirma kapsaminda 6n- son test uygulamali yar1 deneysel desen kullanilmistir. Orneklemi 6.simf
diizeyinde 46 (25 deney grubu-DG, 21 kontrol grubu-KG) ortaokul 6grencisi olusturmaktadir. Verilerin toplanabilmesi
amactyla Fen Bilimleri Dersine Yonelik Tutum Olgegi (FBTO) kullamlmistir. Uygulama alt1 hafta siirmiistiir. Verilerin
analizinde bagimsiz 6rneklem t testi ve bagimli drneklem t testi analizi yapilmistir. FBTO 6n test verilerinde anlaml farklilik
goriilmemis (p>.05), son testte DG’de anlamli farklilik tespit edilmistir (p<.05). Gruplarin kendi i¢erinde uygulamadan dnce ve
sonraki fene yonelik tutumlarinin anlamli sekilde arttig1 belirlenmistir (p<.05). Olgegin alt faktorleri igin de gruplarm 6n ve son
test verileri karsilagtirilmistir. Alt faktorlerde on testte gruplar arasinda fark yokken (p>.05), son testte DG lehine anlamli fark
vardir (p<.05). REACT stratejisinin 6grencilerin fene yonelik tutumlarin1 olumlu yonde etkiledigi goriilmiistiir. Tasarlanan
etkinliklerin ve dgretim stratejisinin igerik zenginliginin 6nemli bir etken oldugu sdylenilebilir.

Anahtar Kelimeler: REACT stratejisi, Ses ve dzellikleri, Fene yonelik tutum
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ABSTRACT

The science course, which encompasses different disciplines, explains natural phenomena encountered in daily life and develops
students' problem-solving skills based on the working principles of scientific disciplines. Students use the topics and concepts
they learn on this course to understand events in their lives and find solutions to the problems they encounter. It is undeniable
that reflective diaries, used to develop reflective thinking skills as part of the Turkey Century Education Model that has been
implemented, should be well understood by educators. This study aims to introduce reflective science diaries and explain how
they are used. In line with the stated objective, the study examined reflective diaries used in academic publications using the
document analysis method and provided examples of reflective diaries used by the researcher. According to the studies
conducted, it has been understood that reflective diaries help to concretise lesson content and that students apply their existing
knowledge to solve problems encountered in daily life. At the end of the research, some results were shared with the teachers,
indicating that reflective diaries enabled students to gain knowledge about their own learning, to organise the information they
had learned, and to apply the knowledge they had acquired in different areas of life.

Keywords: Science teaching, Reflective diaries, Student diaries

Fen Ogretiminde Yansitic1 Giinliiklerin Kullanimi

Cansu Soylemez 2, Sevilay Karamustafaoglu
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2 Egitim Fakiiltesi, Amasya Universitesi, Amasya, Tiirkive, sevilayt2000@yahoo.com

OZET

Farkli disiplinleri i¢inde barindiran fen bilimleri dersi, giinlilk hayatta karsilasilan doga olaylarini agiklar ve bilim dallarinin
calisma prensibinden yola ¢ikarak &grencilerin problem ¢dzme becerilerini gelistirir. Ogrenciler bu ders kapsaminda
ogrendikleri konu ve kavramlar1 yasantilarindaki olaylari anlamak ve karsilastiklari problemlere ¢6ziim yolu bulmak igin
kullanirlar. Uygulanmaya baglanan Tiirkiye Yiizyili Maarif Modeli’nde yer verilen yansitici diisiinme becerisinin gelistirilmesi
amaciyla kullanilan yansitict giinliiklerin, &greticiler tarafindan iyi bilinmesi yadsinamaz. Gergeklestirilen bu c¢alismada,
yansitict fen giinliiklerinin tanitilmasit ve kullaniminin nasil oldugunun agiklanmasi amaglanmistir. Belirtilen amag
dogrultusunda calismada dokiiman analizi yontemi kullanilarak akademik yayinlarda kullanilan yansitici giinliikler incelenmis
ve arastirmacinin uyguladigi yansitici gilinliiklerden ornekler sunulmustur. Yapilan incelemelere gore, yansitict giinliikler
sayesinde ders igeriklerinin somutlastirildigi, 6grencilerin mevcut bilgilerini giinliik hayatta karsilastiklar: problemlere ¢ézim
bulmak i¢in ige kostuklar1 anlagilmigtir. Aragtirmanin sonunda yansitici giinliik kullaniminin §grencilerin kendi 6grenmeleri ile
ilgili bilgi edindigi, 6grendigi bilgileri diizenlemede yararlanabildigi, ulastig1 bilgi birikimini hayatin farkli alanlarinda
kullanabildigi seklinde ulasilan bazi sonuclar 6greticilerle paylagiimistir.

Anahtar Kelimeler: Fen 6gretimi, Yansitici giinliikler, Ogrenci giinliikleri
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ABSTRACT

This study aims to examine the postgraduate thesis in the field of game design conducted between 2010 and 2024. The research
was conducted using the document analysis method. A total of 22 master's theses, 6 doctoral theses, and one thesis of proficiency
in art, identified by searching for the keyword ‘game design’ in the National Thesis Center database and using abstracts and
authorized markings, were subjected to review. Within this scope, the thesis were analysed using content analysis according to
characteristics such as university type, institute, research method, sample group, etc. Upon examination of the data, it was found
that Bahgesehir University had conducted the most studies in the field of game design, that qualitative research methods were
used more frequently, and that the studies were conducted with secondary school students. Based on the results obtained to date,
it is anticipated that studies in game design will increase and diversify.

Keywords: Game design, Bibliometric analysis, Postgraduate theses

Oyun Tasarimi Konulu Lisansiistii Tezlerin Bibliyometrik Analizi

L@, Sevilay Karamustafaoglu
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2 Egitim Fakiiltesi, Amasya Universitesi, Amasya, Tiirkive, sevilayt2000@yahoo.com

OZET

Bu caligmada 2010-2024 yillar1 arasinda oyun tasarimi alaninda yapilan tez g¢aligmalarimin incelenmesi amaglanmistir.
Arastirma dokiiman inceleme yontemi kullanilarak yiiriitiilmiistiir. Incelemeye, Ulusal Tez Merkezi veri tabaninda oyun
tasarimi anahtar kelimesini taratarak 6zet ve izinli isaretlemeleri ile belirlenen toplam 22 yiiksek lisans, 6 doktora ve 1 sanatta
yeterlilik tezi tabi tutulmustur. Bu kapsamda tezler, Uiniversite tiirii, enstitii, arastirma yontemi, 6rneklem grubu vb. dzelliklere
gdre icerik analizi yontemi ile ¢dziimlenmistir. Veriler incelendiginde, oyun tasarimi alaminda Bahgesehir Universitesi’nin en
fazla ¢alisma yaptigi, daha ¢ok nitel arastirma yontemlerinin kullanildig1 ve ortaokul 6grencileri ile ¢alisildigr gibi sonuglara
ulagilmistir. Gliniimiize kadar gelinen zaman dilimi g¢ergevesinde varilan sonuglara dayali olarak, oyun tasarimi konusunda
calismalarin artacagi ve ¢esitlenecegi diisliniilmektedir.

Anahtar Kelimeler: Oyun tasarimi, Bibliyometrik analiz, Lisansiistii tezler
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ABSTRACT

This research introduces the soft symmetric difference complement-symmetric difference product, which is defined for soft sets
with parameter domains of group-theoretic structure. Based on the axiomatic foundation, this operation’s key algebraic
properties such as closure, associativity, commutativity, and idempotency are explored, while also showing that it is consistent
with broader notions of soft equality and subset relationships. The study provides an in-depth analysis of the operation's features
concerning identity and absorbing elements, as well as its interactions with null and absolute soft sets, all within the framework
of group-parameterized domains This research sets the stage for the development of a generalized soft group theory, where soft
sets indexed by group-based parameters emulate classical group behaviors through abstract soft operations.

Keywords: Soft sets, Soft subsets, Soft equalities, Soft symmetric difference complement-symmetric difference product

Gruplarin Esnek Simetrik Fark Tiimleyen—Simetrik Fark Carpim
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OZET

Bu aragtirma, parametre kiimeleri grup yapisi olan esnek kiimeler igin tanimlanan esnek simetrik fark tiimleyen—simetrik fark
carpimi adi verilen yeni bir ikili islemi tanitmaktadir. Saglam bir aksiyomatik temele dayanan bu islemin, kapalilik, birlesme,
degisme ve idempotentlik gibi temel cebirsel 6zellikleri ve aynit zamanda esnek esitlik ve altkiime iliskileri incelenmistir.
Calismada ayrica, s6z konusu iglemin birim ve yutan elemanlar agisindan 6zellikleri ile bos ve mutlak esnek kiimeler ile
iligkileri, grup-tabanli parametre alanlari ger¢evesinde ayrintili bigimde analiz edilmistir. Bu aragtirma, parametreleri grup yapisi
tastyan esnek kiimeler iizerinde tanimlanan soyut esnek islemler araciligiyla klasik grup davraniglarinin yeniden iretilebildigi
genellestirilmis bir esnek grup teorisinin gelistirilmesine zemin hazirlamaktadir.

Anahtar Kelimeler: Esnek kiimeler, Esnek altkiimeler, Esnek esitlikler, Esnek simetrik fark tiimleyen—simetrik fark ¢arpimi
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ABSTRACT

Soft sets provide a strong mathematical foundation for managing uncertainty as well as creative solutions to parametric data
challenges. Important components of soft set theory include soft set operations. The "soft symmetric difference complement-
product,” a novel product operation for soft sets, is introduced in this study along with a detailed analysis of its algebraic
properties concerning different kinds of soft equalities and subsets, such as closure, associativity, if it exists, identity, inverse
and absorbing element, and idempotency. In the notion of L-soft equality, we demonstrate that the set of all soft sets with the
soft symmetric difference complement-product is a commutative monoid. Since the theoretical underpinnings of soft computing
approaches are based on sound mathematical concepts, this study makes a substantial contribution to the literature on soft sets.

Keywords: Soft sets, Soft subsets, Soft equalities, Soft symmetric difference complement-product
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OZET

Esnek kiimeler, belirsizligin yonetimi i¢in giliglii bir matematiksel temel sunmakta ve parametreli veri sorunlarina yaratict
¢oziimler saglamaktadir. Esnek kiime igslemleri, esnek kiime teorisinin 6nemli bilesenlerindendir. Bu ¢alismada, esnek kiimeler
i¢in yeni bir ¢arpim iglemi olan “esnek simetrik fark tiimleyen—¢arpimi” tanitilmakta ve kapalilik, birlesme, varsa birim eleman,
ters eleman, yutan eleman ve idempotentlik ve gesitli tiirde esnek esitlikler ve altkiimeler baglamindaki cebirsel 6zellikleri
ayrmtili bigimde analiz edilmektedir. L-esnek esitlik kavrami ¢ergevesinde, tiim esnek kiimeler kiimesinin esnek simetrik fark
timleyen—carpimu ile birlikte degismeli bir monoid olusturdugu gosterilmistir. Esnek hesaplama yaklagimlarinin kuramsal
temelleri saglam matematiksel kavramlara dayandigindan, bu ¢alisma esnek kiimeler literatiiriine 6nemli bir katki sunmaktadir.

Anahtar Kelimeler: Esnek kiimeler, Esnek altkiimeler, Esnek esitlikler, Esnek simetrik fark tiimleyen-¢arpimi
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ABSTRACT

In this study, we, firstly, correct some properties of the essential subsemigroups of the semigroups, define the essential and 0-
essential soft intersection subsemigroups of semigroups and examine their properties in detail, especially in terms of some soft
set operations. We showed that, unlike essential ideals, not every subsemigroup of a semigroup with zero is an essential
subsemigroup. Our fundamental theorem, which shows that if the soft characteristic function of a subset of a semigroup is an
essential soft intersection subsemigroup, then that subset is an essential subsemigroup, provides a transition from soft set theory
to semigroup theory. Furthermore, we introduce the concept of nontrivial soft intersection subsemigroup to define the concept
of 0-essential soft intersection subsemigroup. Moreover, we define the concepts of minimal (prime, semiprime) essential (soft
intersection) subsemigroups of semigroups and 0-essential soft intersection subsemigroups of semigroups, with supporting
examples.

Keywords: Essential subsemigroups, Essential soft intersection subsemigroups, 0-essential soft intersection subsemigroups
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OZET

Bu ¢alismada dncelikle yarigruplarin esas alt yarigruplarina iligskin bazi 6zellikler diizeltilmis, yarigruplarin esas ve 0-€sas esnek
kesisimsel alt yarigruplar: tanimlanmis ve 6zellikle bazi esnek kiime iglemleri agisindan bu yapilarin 6zellikleri ayrintili bigimde
incelenmistir. Esas ideallerin aksine, sifirli bir yarigrubun her alt yarigrubunun esas bir alt yarigrup olmadigi gosterilmistir. Bir
yarigrubun bir alt kiimesinin esnek karakteristik fonksiyonunun esas bir esnek kesisim alt yarigrup olmasi durumunda, séz
konusu alt kiimenin esas bir alt yarigrup oldugunu ortaya koyan temel teoremimiz, esnek kiime teorisinden yarigrup teorisine
bir gecis saglamaktadir. Ayrica, 0-esas esnek kesisimsel alt yarigrubu kavramini tanimlayabilmek i¢in asikar olmayan esnek
kesisimsel alt yarigrubu kavrami tanitilmaktadir. Bunun yani sira, 6rneklerle desteklenerek yarigruplarin minimal (asal, yari-
asal) esas (esnek kesisimsel) alt yarigruplari ile yarigruplarin 0-esas esnek kesisim alt yarigruplari tanimlanmaktadir.

Anahtar Kelimeler: Esas alt yarigruplar, Esas esnek kesisimsel alt yarigruplari, 0-esas esnek kesisimsel alt yarigruplari
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Conductivity of Materials”
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ABSTRACT

When children engage in a game, their interest in learning increases naturally. The game environment stimulates curiosity,
provides a safe space for exploration, and transforms learning into a natural, authentic experience. As students make
decisions, experiment, and communicate within the flow of the game, they unconsciously utilize many skills related to science
education. Game makes abstract concepts concrete, reveals misconceptions, and supports correct ways of thinking. Therefore,
a simple educational game titled “The Electric Kingdom is Plunged into Darkness” has been designed to teach the topic of
“Conductivity of Materials” covered in 6th grade science class. Prepared using a design-based research method, the study
aims to help students learn the topic in an enjoyable and lasting way. In line with this goal, it is believed that students will
learn the topic easily and enjoyably

Keywords: Conductive material, Insulating material, Game design
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Egitsel Oyun Tasarim

1 2

Biisra Siimeyye Hanozii * ', Salih Degirmenci
! Fen Bilimleri Enstitiisii, Amasya Universitesi, Amasya, Tiirkiye, 248101511 @ogrenci.amasya.edu.tr

2 Egitim Fakiiltesi, Amasya Universitesi, Amasya, Tiirkiye, salih.degirmenci@amasya.edu.tr

OZET

Cocuklar bir oyunla bulustuklarinda 6grenmeye yonelik ilgileri kendiliginden artar. Oyun ortamu meraki harekete gegirir,
giivenli bir kesif alan1 sunar ve 6grenmeyi dogal, samimi bir deneyime déniistiiriir. Ogrenciler oyun akist icinde karar verirken,
denerken ve iletisim kurarken fen egitimine yonelik birgok beceriyi fark etmeden kullanir. Oyun, soyut kavramlari
somutlastirarak yanlis anlamalar1 goriiniir kilar ve dogru diisiinme yollarini destekler. Bu nedenle yapilan ¢alismada 6. sinif Fen
Bilimleri dersi “Maddelerin Elektrigi iletme Durumlarr” konusunun dgretimi icin “Elektrik Kralligi Karanliga Gomiildii” adl
basit bir egitsel oyun tasarlanmigtir. Tasarim tabanli aragtirma yontemiyle hazirlanan ¢aligmada, 6grencilerin konuyu eglenerek,
kalic1 bigimde 6grenmeleri amaglanmigtir. Bu amag¢ dogrultusunda 6grencilerin konuyu kolay ve eglenerek Ogrenecegi
diisiiniilmektedir.

Anahtar Kelimeler: iletken madde, Yalitkan madde, Oyun tasarimi
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Soft Symmetric Difference Complement-Star Product of Groups

Zeynep Ay 1@, Aslihan Sezgin ?©,Nenad Stojanovié
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3 Faculty of Science, University of Kragujevac, Kragujevac, Serbia, nenad6006@gmail.com

ABSTRACT

The present study introduces the soft symmetric difference complement—star product, a novel binary operation constructed over
soft sets whose parameter sets are groups. The key algebraic properties—closure, associativity, commutativity, and
idempotency—and compatiblity with generalized formulations of soft equality and subsethood are investigated. Its algebraic
characteristics is comprehensively analyzed in relation to identity and absorbing elements, as well as its interaction with null
and absolute soft sets. Beyond its fundamental rigor, this operation establishes a crucial basis for a generalized soft group theory,
in which classical group dynamics are replicated by formally defined soft operations on soft sets indexed by group-structured
parameters. Its broad usefulness and theoretical soundness in abstract algebraic modeling and uncertainty-assisted decision-
making are further demonstrated by its smooth integration into soft inclusion hierarchies and alignment with generalized soft
equalities.

Keywords: Soft sets, Soft subsets, Soft equalities, Soft symmetric difference complement-star product

Gruplarin Esnek Simetrik Fark Timleyen—Yiudiz Carpim

Zeynep Ay 1@, Aslihan Sezgin * ©, Nenad Stojanovic¢ 3
! Fen Bilimleri Enstitiisii, Amasya Universitesi, Amasya, Tiirkiye, ayzeynep875@gmail.com
2 Egitim Fakiiltesi, Amasya Universitesi, Amasya, Tiirkiye, aslinan.sezgin@amasya.edu.tr

3Fen Fakiiltesi, Kragujevac Universitesi, Kragujevac, Sirbistan, nenad6006@gmail.com

OZET

Bu calisma, parametre kiimeleri grup olan esnek kiimeler {izerinde tanimlanan yeni bir ikili islem olan esnek simetrik fark
timleyen—yildiz ¢arpimini tanitmaktadir. Kapalilik, birlegsme, degisme ve idempotentlik gibi temel cebirsel 6zellikler ile
genellestirilmis esnek esitlik ve altkiimelik kavramlariyla olan uyumlulugu incelenmistir. Ayrica, islemin birim ve yutan
elemanlar agisindan cebirsel ozellikleri, bos ve mutlak esnek kiimeler ile etkilesimi baglaminda kapsamli olarak analiz
edilmistir. Temel matematiksel saglamliginin Gtesinde, bu islem, parametre kiimeleri grup yapisina sahip esnek kiimeler
iizerinde tanimlanan esnek islemler araciligiyla klasik grup dinamiklerinin yeniden tiretilebildigi genellestirilmis bir esnek grup
teorisi i¢in kritik bir temel olusturmaktadir. Ayrica, islem; esnek alt kiime hiyerarsilerine sorunsuz bigimde entegre olmasi ve
genellestirilmis esnek esitliklerle uyumlulugu sayesinde soyut cebirsel modelleme ve belirsizlik destekli karar verme
stireglerinde genis bir kullanim alania ve kuramsal saglamliga sahip oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Esnek kiimeler, Esnek altkiimeler, Esnek esitlikler, Esnek simetrik fark tiimleyen—yildiz ¢arpimi
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A New Product for Soft Sets : Soft Symmetric Difference-Product

Eyliil Senyigit 1 ©, Aslihan Sezgin ?©,Sujan Pant 3
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2 Faculty of Education, Amasya University, Amasya, Tiirkiye, aslihan.sezgin@amasya.edu.tr

3 College of Science, Engineering and Technology, Norfolk State University, Norfolk, Virginia, USA, spant@nsu.edu

ABSTRACT

Soft set offers innovative solutions to parametric data problems and a solid mathematical basis for handling uncertainty. Soft
set operations are crucial elements of soft set theory. This study presents the "soft symmetric difference-product,” a novel
product operation for soft sets, and provides a thorough analysis of its algebraic properties with respect to various types of soft
equalities and subsets, including closure, associativity, if it exists, identity, inverse and absorbing element, and idempotency.
We show that the set of all soft sets together with soft symmetric difference-product is a commutative, not idempotent monoid
in the sense of L-soft equality. This paper contributes significantly to the literature on soft sets since the theoretical foundations
of soft computing approaches are grounded on solid mathematical ideas.

Keywords: Soft sets, Soft subsets, Soft equalities, Soft symmetric difference-product

Esnek Kiimeler i¢cin Yeni Bir Carpim: Esnek Simetrik Fark-Carpinm
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2 Egitim Fakiiltesi, Amasya Universitesi, Amasya, Tiirkiye, aslihan.sezgin@amasya.edu.tr

8 Fen, Miihendislik ve T eknoloji Koleji, Norfolk State Universitesi, Norfolk, Virginia, Amerika, spant@nsu.edu

OZET

Esnek kiime, parametreli veri sorunlarina yenilik¢i ¢oziimler sunmakta ve belirsizligin yonetimi igin saglam bir matematiksel
temel saglamaktadir. Esnek kiime islemleri, esnek kiime teorisinin temel unsurlaridir. Bu ¢alisma, esnek kiimeler i¢in yeni bir
carpim islemi olan esnek simetrik fark—¢arpimini tanitmakta ve kapalilik, birlesme, varsa birim eleman, ters eleman, yutan
eleman ve idempotentlik dahil olmak {izere ¢esitli tiirde esnek esitlikler ve altkiimeler agisindan cebirsel 6zelliklerinin kapsamli
bir analizini sunmaktadir. Tiim esnek kiimeler kiimesinin, esnek simetrik fark—carpimu ile birlikte, L-esnek esitlik anlaminda
degismeli, idempotent olmayan bir monoid olusturdugu gosterilmistir. Bu ¢alisma, esnek hesaplama yontemlerinin kuramsal
temelleri, saglam matematiksel ilkelere dayandigindan, esnek kiimeler iizerine yapilan literatiire 6nemli bir katki saglamaktadir.

Anahtar Kelimeler: Esnek kiimeler, Esnek altkiimeler, Esnek esitlikler, Esnek simetrik fark-¢arpimi
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Analysis of 5" Grade Out-of-School Learning Activities Designed for TCEM Science

Education Outcomes Program Learning Outcomes

Emre Erden '@, Murat Kurt 2
Unstitute of Science, Amasya University, Amasya, Tiirkiye, emre_erden@outlook.com

2Faculty of Education, Amasya University, Amasya, Tiirkiye, muratkurt60@hotmail.com

ABSTRACT

The aim of this study is to examine how the learning outcomes of the 5th-grade Science curriculum, designed within the scope
of the Tiirkiye Century Education Model (TCEM), are effectively implemented in out-of-school learning environments such as
science centers, museums, and natural areas. Employing a document analysis design within the framework of qualitative
research, the study analyzes original out-of-school learning activities developed for the 51 grade level in terms of the Revised
Bloom's Taxonomy and the diversity of learning settings. The results revealed that the activities were predominantly
concentrated at the Analyzing (33%) and Applying (20%) levels of the cognitive process dimension. It was determined that
science centers and natural areas provide critical "cognitive scaffolding” support for students' experiential learning (learning-
by-doing) processes. In this context, to support teachers in planning out-of-school activities and to alleviate their implementation
workload, the creation of a national reference resource containing enriched content integrated with TCEM outcomes is
recommended.

Keywords: Out-of-school learning, TCEM science curriculum, Bloom’s taxonomy

TYMM Fen Bilimleri Ogretim Programi Ogrenme Ciktilarina Yonelik Tasarlanan

5. Stmif Okul Dis1 Ogrenme Etkinlikleri Analizi

Emre Erden 1 &, Murat Kurt 2

1Fen Bilimleri Enstitiisii, Amasya Universitesi, Amasya, Tiirkiye, emre_erden@outlook.com

2Egitim Fakiiltesi, Amasya Universitesi, Amasya, Tiirkiye, muratkurt60@hotmail.com

OZET

Bu ¢aligmanin amact, Tiirkiye Yiizyili Maarif Modeli (TYMM) kapsaminda tasarlanan 5. Sinif Fen Bilimleri 6gretim programi
kazanimlarinin okul dig1 6grenme ortamlarinda (bilim merkezleri, miizeler, dogal alanlar) nasil islevsel hale getirildigini
incelemektir. Nitel arastirma yontemlerinden dokiiman incelemesi deseninin kullanildig1 ¢aligmada, 5. sinif diizeyine yonelik
gelistirilen 6zgiin okul dis1 6grenme etkinlikleri Yenilenmis Bloom Taksonomisi ve mekan gesitliligi agisindan analiz edilmistir.
Yapilan analizler sonucunda, 5. smif diizeyinde tasarlanan etkinliklerin biligsel siire¢ boyutunda en yogun olarak Analiz (%33)
ve Uygulama (%20) basamaklarinda toplandig1 gériilmiistiir. Ozellikle bilim merkezleri ve dogal alanlarmn, dgrencilerin
"yaparak-yasayarak" 6grenme siirecine kritik bir "bilissel iskele" destegi sagladigi tespit edilmistir. Bu baglamda, okul disi
O0grenme ortamlarindan yararlanmak isteyen 6gretmenlerin etkinlik planlama siireclerini desteklemek ve uygulama ytiklerini
hafifletmek amaciyla TYMM kazanimlariyla iligskilendirilmis, zenginlestirilmis iceriklerin yer aldigi ulusal bir bagvuru
kaynaginin olusturulmasi onerilmektedir.

Anahtar Kelimeler: Okul dis1 6grenme, Fen bilimleri 6gretim programi, Bloom taksonomisi
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A Study on Measures of Noncompactness of Operators in Banach Lattices

Zeynep Kanberoglu * ©, Nurcan Bilgili Giingor 2
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ABSTRACT

This study investigates why bounded linear operators defined on Banach lattices fail to be compact or how far they are from
compactness. Since Banach lattices combine both norm and lattice structures, the behavior of positive or disjointness-preserving
operators may differ from that of operators on classical Banach spaces. The study focuses on three main topics. First, the
Kuratowski and Hausdorff measures of noncompactness used to quantify the degree of noncompactness are introduced. Then,
the semi-measure of noncompactness specific to Banach lattices is examined, especially in relation to the essential spectra of
positive operators. Finally, the measures of noncompactness for disjointness-preserving operators are discussed together with
d-convergence in the d-topology, and the fundamental properties of weak measures of noncompactness are summarized.

Keywords: Banach lattices, Measures of noncompactness, Weak noncompactness

Banach Orgiilerinde Operatorlerin Kompakt Olmama Olgiileri Uzerine Bir
Inceleme
Zeynep Kanberoglu * ©, Nurcan Bilgili Giingor

LFen Edebiyat Fakiiltesi, Amasya Universitesi, Amasya, Tiirkiye, kanberogluzeynep53@gmail.com

2 Fen Edebiyat Fakiiltesi, Amasya Universitesi, Amasya, Tiirkiye, nurcan.bilgili@amasya.edu.tr

OZET

Bu ¢alismada, Banach orgiileri iizerinde tanimlanan sinirlt lineer operatdrlerin neden kompakt olmadiklar1 veya kompaktliga
ne kadar uzak olduklari incelenmistir. Banach orgiilerinin norm ve 6rgii yapisini birlikte barindirmasi, pozitif veya ayrikligi
koruyan operatdrlerin davraniginin klasik Banach uzaylarina kiyasla farklilagmasina neden olmaktadir. Calismada Gi¢ temel
konu ele almmustir. {1k olarak, operatdrlerin kompaktliktan uzakligini 6lgmek icin kullanilan Kuratowski ve Hausdorff kompakt-
olmama olgiileri agiklanmistir. Ardindan Banach orgiilerine 6zgii yar1 kompakt-olmama 6l¢iisii incelenmis ve 6zellikle pozitif
operatorlerin esasl spektrumlartyla iliskisi degerlendirilmistir. Son olarak ayrikligi koruyan operatérler igin kompakt-olmama
Olgiileri ile d-topolojisinde d-yakinsaklik arasindaki baglanti tartigilmis; ayrica zayif topoloji altinda tanimlanan zayif kompakt-
olmama Olciisiiniin temel Ozelliklerine deginilmistir. Bulgular, 6rgii yapisinin kompakt olmama davranigini dogrudan
etkiledigini gostermektedir.

Anahtar Kelimeler: Banach 6rgiileri, Kompakt-olmama 6l¢iileri, Zayif kompakt-olmama 6l¢iisii
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The Use of Artificial Intelligence in Quantitative Research
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ABSTRACT

Artificial intelligence tools are support tools that save time in academic studies, enable more accurate analysis of data, and
make the research process more efficient and organized. This study aims to examine the contribution of artificial intelligence
tools in academic studies conducted with quantitative research methods. This study was conducted using the document
analysis method. No primary data collection tools were used in the research; instead, existing literature and secondary data
collection tools were analyzed. The initial search yielded six articles related to the topic. The studies examined evaluated the
role of Al-supported statistical software in data processing, modeling, and result interpretation processes. The findings show
that artificial intelligence saves time, especially in the analysis of large data sets, reduces error rates, and increases the
reliability of research outputs. The study reveals that artificial intelligence can be considered a tool that increases
methodological efficiency in quantitative research.

Keywords: Atrtificial intelligence, Quantitative research, Data analysis

Nicel Arastirmalarda Yapay Zeka Kullanim
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OZET

Yapay zeka araglari, akademik ¢alismalarda zaman tasarrufu saglayan, verilerin daha dogru analiz edilmesine olanak saglayan
ve aragtirma siirecini daha verimli ve diizenli hale getiren destek araglaridir. Bu galisma, nicel arastirma yontemleriyle yiiriitillen
akademik ¢alismalarda yapay zeka araglarinin katkisini incelemeyi amaglamaktadir. Bu ¢alisma dokiiman analizi yontemi ile
yapilmis olup arastirmada birincil veri toplama araglar1 kullanilmamis, bunun yerine mevcut literatiir ve ikincil veri kaynaklari
analiz edilmistir. Yapilan temel sorgulamada konuyla ilgili alt1 adet makaleye ulasilmistir. incelenen ¢alismalarda, yapay zeka
destekli istatistiksel yazilimlarin veri isleme, modelleme ve sonu¢ yorumlama siireglerindeki rolii degerlendirilmistir. Bulgular,
yapay zekanin 6zellikle biiyiik veri setlerinin analizinde zaman tasarrufu sagladigini, hata oranlarini azalttigini ve arastirma
ciktilarinin giivenilirligini artirdigint gostermektedir. Calisma, yapay zekanin nicel arastirmalarda metodolojik verimliligi
artiran bir arag olarak degerlendirilebilecegini ortaya koymaktadir.

Anahtar Kelimeler: Yapay zeka, Nicel arastirma, Veri analizi
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Geometric Relations of Curve Pairs Under Rolling Motion

Keziban Orbay

Faculty of Education, Amasya University, Amasya, Tiirkiye, keziban.orbay@amasya.edu.tr

ABSTRACT

This study investigates the geometric relations between pairs of curves on the unit sphere that interact through a rolling motion
without slipping. Using the geodesic Frenet frame, the analysis establishes explicit transformation rules that describe how the
differential invariants of each curve evolve under instantaneous rolling contact. These frame transformations are then applied
to derive precise identities linking the geodesic curvatures of the original curves and their Mannheim partner curves. The results
clarify how angular deviations, parametrization rates, and rotational behavior in the tangent plane jointly influence curvature
evolution within the Mannheim correspondence. Several structural consequences of these interactions are identified, including
conditions that yield constant, proportional, or parameter-dependent geodesic curvature. An illustrative example on
S2demonstrates the geometric effects of rolling motion on associated curve pairs and validates the theoretical formulations.

Keywords: Geodesic Frenet frame, Mannheim curve, Rolling motion
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Content Analysis of Metaphor Studies in Mathematics Education
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ABSTRACT

The aim of this study is to systematically examine research articles in the DergiPark database that focus on metaphor use in
mathematics education. A total of 33 articles published between January 2012, and October 2025 were included. The study
employed document analysis, a qualitative research approach, and the data were analyzed using content analysis. Articles were
classified by publication year, journal, sample group, research method, and number of authors. The findings indicate that
metaphor studies were most frequent in 2023. Most studies adopted qualitative designs, with samples predominantly consisting
of prospective teachers. Additionally, two-author articles were the most common, and “Life” emerged as the most frequently
used metaphor for the concept of mathematics. In conclusion, it is recommended that future research diversify sample groups
and promote the use of mixed method designs to advance the study of metaphors in mathematics education.

Keywords: Mathematics education, Metaphor, Content analysis

Matematik Egitiminde Metafor Calismalaria Yonelik icerik Analizi
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OZET

Bu aragtirmanin amact, DergiPark veri tabaninda yayimlanan ve matematik egitimi alaninda metafor kullanimini konu edinen
caligmalar sistematik incelemektir. Bu dogrultuda, DergiPark veri tabaninda Ocak 2012- Ekim 2025 tarihleri arasinda
yayimlanan 33 makale belirlenmistir. Calismada, nitel arastirma yaklagimlarindan dokiiman incelemesi yontemi kullanilmis ve
veriler igerik analizi ile ¢dziimlenmistir. Incelenen makaleler; yayin yili, yayinlandig1 dergi, drneklem grubu, arastirma ydntemi
ve yazar sayisi gibi kategoriler ag¢isindan smiflandirilmistir. Bulgular, metafor g¢alismalarinin en fazla 2023 yilinda
gerceklestirildigini, bityiik gogunlugunun nitel yontemle yiiriitildiigiini, 6rneklemlerinin agirlikli olarak 6gretmen adaylarindan
olustugunu gostermektedir. Ayrica makalelerin en ¢ok 2 yazarli oldugu ve en sik kullanilan metaforun ise “Yasam/Hayat”
oldugu belirlenmistir. Sonug olarak, matematik egitimi alaninda metafor g¢alismalarmin farkli 6rneklem gruplan ile
gesitlendirilmesi ve karma yontemli ¢aligmalarin artirilmasit onerilmektedir.

Anahtar Kelimeler: Matematik egitimi, Metafor, Icerik analizi
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Challenges in Analytical Chemistry Laboratory and Solution Suggestions:
Views of Preservice Chemistry Teachers
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ABSTRACT

The Analytical Chemistry Laboratory 2 course is offered in the fourth semester of the undergraduate chemistry teacher education
program and serves as a field-based course in which the topics covered in Analytical Chemistry 2 are supported through practical
laboratory applications. In this context, the primary aim of the study is to identify the challenges encountered by preservice
chemistry teachers during the laboratory process and to reveal their proposed solutions to these challenges. The research was
designed as a case study within the framework of a qualitative research approach. Participants were selected through criterion
sampling, one of the purposeful sampling methods, and a total of 19 preservice chemistry teachers who met the criterion of
attending the Analytical Chemistry Laboratory 2 course. Data were collected through an interview form prepared by the
researchers. The findings indicate that the participants experience the greatest difficulties with laboratory cleaning and
calculations. The main reasons for these challenges were identified as lack of prior knowledge, the time-consuming nature of
calculations, and the physically demanding aspects of laboratory cleaning. As potential solutions, the participants suggested
increasing the amount of laboratory materials, integrating technological tools into the laboratory, and implementing supportive
practices aimed at addressing gaps in prior knowledge.

Keywords: Analytical chemistry laboratory, Preservice chemistry teachers, Laboratory education

Analitik Kimya Laboratuvarinda Karsilasilan Giicliikler ve Coziim Onerileri:
Ogretmen Aday1 Goriisleri
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OZET

Analitik Kimya Laboratuvari 2 dersi, kimya dgretmenligi lisans programinin dordiincii yariyilinda yer alan ve Analitik Kimya
2 kapsaminda ele alinan konularin uygulamalarla desteklendigi bir alan dersidir. Bu baglamda, 6gretmen adaylarinin laboratuvar
stirecinde karsilagtiklar: giigliiklerin belirlenmesi ve bu giigliiklere yonelik ¢6ziim Onerilerinin ortaya konulmasi ¢aligmanin
temel amacini olusturmaktadir. Arastirma, nitel arastirma anlayisiyla durum g¢alismast modeline gore tasarlanmustir.
Katilimcilar, amagsal 6rnekleme yontemlerinden 6lgiit 6rnekleme teknigiyle belirlenmis ve Analitik Kimya Laboratuvari 2
dersine devam etme 0l¢iitiinii karsilayan 19 kimya dgretmen adayi1 ¢alismaya dahil edilmistir. Veriler, arastirmacilar tarafindan
hazirlanan goriis formu aracilifiyla toplanmistir. Bulgular, katilimcilarin en ¢ok laboratuvar temizligi ve deney
hesaplamalarinda zorlandiklarin1 gostermektedir. Bu giigliiklerin temel nedenleri olarak 6n bilgi eksikligi, hesaplamalarin
zaman alic1 olmas ve laboratuvar temizliginin fiziksel agidan yorucu bulunmasi dne gikmustir. Ogretmen adaylari ¢oziim dnerisi
olarak laboratuvar malzemelerinin artirilmasini, teknolojik araglarmn entegrasyonunu ve 6n bilgi eksikliklerini gidermeye
yonelik destekleyici uygulamalarin yapilmasini 6nermistir.

Anahtar Kelimeler: Analitik kimya laboratuvari, Kimya 6gretmen adaylari, Laboratuvar egitimi
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An Examination of Pre-Service Science Teachers’ Teaching Tendencies in Terms of

Demographic Variables

Uluhan Kurt * @, Seda Okumus >
L Faculty of Education, Kocaeli University, Kocaeli, Tirkive, uluhan. kurt@kocaeli.edu.tr

2 Kazvm Karabekir Faculty of Education, Atatiirk University, Erzurum, Tiirkiye, seda.okumus@atauni.edu.tr

ABSTRACT

This study examined the teaching tendencies of pre-service science teachers in terms of grade level, gender, parental support
for the teaching profession, and their intention to become teachers after graduation. The research was conducted with 74 pre-
service teachers studying in the Science Education Program at Kocaeli University Faculty of Education, using a quantitative
survey model. Data were analyzed using an independent samples t-test for gender and one-way ANOVA for other variables.
The results showed no significant differences in teaching tendencies regarding gender and post-graduation teaching intention
(p>.05), but significant differences were found in terms of grade level and parental support (p<.05). It was determined that third-
year pre-service teachers had higher teaching tendencies than fourth-year students, and those strongly supported by their parents
exhibited higher teaching tendencies overall.

Keywords: Science, Teaching tendency, Demographic variables

Fen Bilgisi Ogretmen Adaylarimin Ogretmenlik Egilimlerinin Demografik

Degiskenler Acisindan incelenmesi

Uluhan Kurt * @, Seda Okumus ?
L Egitim Fakiiltesi, Kocaeli Universitesi, Kocaeli, Tt tirkiye, uluhan.kurt@kocaeli.edu.tr

2 Kazim Karabekir Egitim Fakiiltesi, Atatiirk Universitesi, Erzurum, T tirkiye, seda.okumus@atauni.edu.tr

OZET

Bu caligmada, fen bilgisi 6gretmen adaylarinin 6gretmenlik egilimleri; smif diizeyi, cinsiyet, ebeveynlerin 6gretmenlik
meslegine yonelik destek diizeyi ve mezuniyet sonrast 6gretmen olma diisiinceleri agisindan incelenmistir. Arastirma, Kocaeli
Universitesi Egitim Fakiiltesi Fen Bilgisi Ogretmenligi programinda 6grenim goren 74 dgretmen aday1yla yiiriitiilmiis ve nicel
aragtirma yontemlerinden tarama modeli kullanilmistir. Veriler, cinsiyet degiskeni i¢cin bagimsiz 6rneklem t-testi, diger
degiskenler i¢in tek yonlii varyans analizi (ANOVA) ile analiz edilmistir. Bulgular, 6gretmenlik egilimlerinin cinsiyet ve
6gretmen olma diisiincesine gore anlamli farklilik gostermedigini (p>.05), buna karsin sinif diizeyi ve ebeveyn destegine gore
anlaml farklilik gosterdigini ortaya koymustur (p<.05). Ozellikle 3. siuf diizeyinde 6grenim géren 6gretmen adaylarinin
egilimlerinin 4. sinif diizeyindekilere gore daha yiiksek oldugu ve ebeveynleri tarafindan gii¢lii bigimde desteklenen adaylarin
ogretmenlik egilimlerinin daha yliksek oldugu belirlenmistir.

Anahtar Kelimeler: Fen bilgisi, Ogretmenlik egilimi, Demografik degiskenler
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The Effect of Augmented Reality Applications on Students' Motivation and Anxiety

Levels

Hiiseyin Yolcu *

! Ministry of National Education, Amasya, Tiirkiye, hs.yolcu@gmail.com

ABSTRACT

The purpose of this study is to examine the effect of Augmented Reality (AR) applications used in science lessons on students'
motivation and anxiety levels towards the lesson. In this study conducted with 6th grade students, an embedded mixed-methods
design was preferred. The quantitative dimension of the research used a pretest-posttest single-group simple experimental
design, while the qualitative dimension involved interviews with students who experienced the AR application. The “Related
to Science Lesson Anxiety Scale,” the “Science Motivation Scale,” and a semi-structured interview form were used to collect
research data. The quantitative findings obtained as a result of the research revealed that AG-supported instruction significantly
increased students' motivation towards science lessons and reduced their anxiety levels. Students stated that thanks to the three-
dimensional animation, sound, and visual richness offered by AG, abstract concepts became concrete, and the learning process
became more enjoyable, interactive, and understandable. Based on the results obtained, it was concluded that AG applications
can be used as an effective learning tool that increases motivation and reduces anxiety in science education, where abstract
concepts are prevalent.

Keywords: Augmented reality, Motivation, Anxiety

Artirllmis Gerceklik Uygulamalarinin Ogrencilerinin Motivasyon ve Kaygi

Diizeyleri Uzerine Etkisi

Hiiseyin Yolcu

Y Milli Egitim Bakanligi, Amasya, Tiirkiye, hs.yolcu@gmail.com

OZET

Bu arastirmanin amact, fen bilimleri dersinde kullanilan Artirtlnis Gergeklik (AG) uygulamalarinin, 6grencilerin derse yonelik
motivasyonlar1 ve kaygi diizeyleri izerindeki etkisini incelemektir. 6. sinif 6grencileriyle yiiriitlen bu ¢alismada, gomiilii karma
yontem deseni tercih edilmistir. Arastirmanin nicel boyutunda Ontest-sontest tek gruplu basit deneysel desen kullanilirken; nitel
boyutunda AR uygulamasini deneyimleyen dgrencilerle goriismeler gergeklestirilmistir. Aragtirma verilerinin toplanmasinda
"Fen Bilimleri Dersine Yénelik Kaygi Olcegi", "Fen Bilimleri Motivasyon Olgegi" ve yar1 yapilandirilmis goriisme formu
kullanilmstir. Arastirma sonucunda elde edilen nicel bulgular, AG destekli 6gretimin 6grencilerin fen bilimleri dersine yonelik
motivasyonlarmi anlamli diizeyde artirdigini ve kayg diizeylerini azalttigini ortaya koymustur. Ogrenciler, AG'nin sundugu iig
boyutlu animasyon, ses ve gorsel zenginlik sayesinde soyut kavramlarin somutlastigini, 6grenme siirecinin daha eglenceli,
etkilesimli ve anlasilir hale geldigini ifade etmislerdir. Elde edilen sonuglar dogrultusunda, soyut kavramlarin yogun oldugu fen
bilimleri o6gretiminde AG uygulamalarinin motivasyonu artirict ve kaygiyr azaltici etkili bir 0grenme araci olarak
kullanilabilecegi sonucuna ulagilmistir.
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Integration of Artificial Intelligence into the Curriculum: Development of an Al-

Supported Instructional Material

Hiiseyin Mira¢ Pektas *
! Faculty of Education, Kirikkale University, Kirtkkale, Tiirkiye, hmiracpektas@hotmail.com

ABSTRACT

In this study, an Artificial Intelligence (Al)-supported instructional material was developed using machine learning. The
material was designed based on the ADDIE model, which is a widely accepted framework in the field of instructional design.
In the developed material, onion epidermis images were used to train the system through a machine learning approach. During
this process, an image dataset consisting of 620 onion epidermis samples was created. Of these, 317 images were unclear, while
303 were clear images. As a result of the implementation, it was determined that the accuracy rates reached 99% and 100%. In
addition, through the use of learning analytics, it was observed that students were able to reach clear and correct images more
quickly and in a more enjoyable manner. With the Al-supported instructional material developed in this study, the integration
of Al into the curriculum was achieved. The findings indicate that when such Al-supported instructional materials are used
together with learning analytics, they can have positive effects on students’ learning outcomes.

Keywords: Yapay zeka, Makine 6grenmesi, Mikroskop

YZ’nin Ogretim programina Entegrasyonu: YZ Destekli Ogretim Materyalinin

Gelistirilmesi

Hiiseyin Mira¢ Pektas *

L Egitim Fakiiltesi, Kirikkale Universitesi, Kirikkale, Ti tirkiye, hmiracpektas@hotmail.com

OZET

Bu calismada makine 6grenmesi kullanilarak bir Yapay Zeka (YZ) destekli 6gretim materyali gelistirilmistir. Bu materyal
Ogretim tasarimi alaninda yaygin olarak kabul goren bir gergeve olan ADDIE kullanilarak gerceklestirilmistir. Hazirlanan
materyalde sogan zar1 goriintiileri kullanilarak makine 6grenmesi yontemi ile sistem egitilmistir. Bu siiregte 620 verilik sogan
zarina yonelik bir goriintii veri seti olusturulmustur. Bu veri seti net olmayan 317 veri ve net goriintillerden olusan 303 veridir.
Uygulama sonucunda dogruluk degerlerinin %99 ve %100 seviyelerinde oldugu tespit edilmistir. Ayrica kullanilan 6grenme
analitigi ile 0grencilerin net ve dogru goriintiiye daha hizli ve eglenceli bir sekilde ulastiklart goriilmiistiir. Bu ¢aligmade
gelistirilen YZ destekli 6gretim materyali ile YZ’nin 6gretim programina entegrasyonu gergeklestirilmistir. Bu ¢alisma
sonucunda YZ destekli 6gretim materyali 6grenme analitigi ile birlikte kullanildiginda dgrencilerin 6grenme ¢iktilarina olumlu
etkiler saglayacagi goriilmektedir.
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A Virtual Reality Practice for Teaching Purposes: The Phases of the Moon

Gékhan Sontay *

! Directorate of National Education, Amasya, Tiirkiye, gokhansontay@gmail.com

ABSTRACT

Virtual reality (VR) technology has emerged as an innovative tool in recent years, with the potential to transform learning
experiences in education. The purpose of this study is to investigate the effect of virtual reality (VR) technology on the academic
achievement of 5th grade middle school students regarding the Phases of the Moon. This study was conducted based on a quasi-
experimental design. The participants of the study consisted of a total of 54 students, including 26 students in the experimental
group and 28 students in the control group, all of whom were 5th grade students at a school in the central district of Amasya
province. The Moon Phases Test (MPT), consisting of fifteen questions prepared according to Bloom's Taxonomy, was used as
the data collection tool in the study. Data analysis in the study was performed using the SPSS 25 program. Tables were used to
present the findings. Based on the findings of the study, a statistically significant difference was found between the experimental
group and the control group in terms of the total mean scores on the Moon Phases Test, with the experimental group scoring
higher. In conclusion, the Moon Phases application developed using virtual reality technology statistically significantly
increased students' academic achievement.

Keywords: Virtual reality, Phases of the moon, Achievement test

Ogretim Amach Bir Sanal Gerceklik Uygulamasi: Ay’in Evreleri

Gékhan Sontay *
L [1 Milli Egitim Miidiirligii, Amasya, Tiirkiye, gokhansontay@gmail.com

OZET

Sanal gerceklik (VR) teknolojisi, son yillarda egitim alaninda 6grenme deneyimlerini doniistiirme potansiyeliyle 6ne ¢ikan
yenilik¢i bir ara¢ haline gelmistir. Bu arastirmanin amaci, sanal gergeklik teknolojisinin (VR) Ay’in Evreleri konusunda
ortaokul 5. sinif 0grencilerinin akademik basarilart iizerine etkisini arastirmaktir. Bu arastirma yar1 deneysel desen temel
alinarak ylirtitilmiistiir. Arastirmanin katilimeilarini, Amasya ilinin merkez ilgesine bagl bir okulda 5. siniflarda 6grenim
gormekte olan deney grubundaki 26 6grenci ve kontrol grubundaki 28 6grenci olmak tizere toplam 54 6grenci olusturmaktadir.
Calisma kapsaminda veri toplama aract olarak Bloom Taksonomi’sine gore hazirlanan on bes sorudan olusan Ay’in Evreleri
Testi (AET) kullanilmistir. Arastirmada verilerin analizi, SPSS 25 programi yardimiyla gergeklestirilmistir. Bulgularin
sunulmasinda tablolardan yararlanilmistir. Arastirmada bulgulara dayali olarak deney grubu ogrencileri ile kontrol grubu
ogrencileri arasinda Ay’in Evreleri Testi toplam puan ortalamalari agisindan deney grubu puanlari lehine aralarinda anlaml
farklilik tespit edilmigtir. Sonug olarak; sanal gergeklik teknolojisi kullanilarak {iretilen Ay’in Evreleri uygulamasinin
ogrencilerin akademik basarilarini istatistiksel olarak anlamli derecede artirmistir.

Anahtar Kelimeler: Sanal gerceklik, Ay’in evreleri, Basari testi
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Document Analysis of the 5th Grade Science Textbook in the Context of Formative

Assessment Components

Burcu Torun Karakus *

L Ministry of Education, Amasya, Tiirkiye, burcu.torun1@gmail.com

ABSTRACT

This study aims to examine the extent to which the 5th-grade Science textbook prepared in accordance with the MEB Maarif
Model aligns with the components of formative assessment (FA). In this context, the study is structured around the three
fundamental questions of FA: learning intentions and success criteria — Where are we going?; gathering evidence of student
learning — Where are we now?; and feedback and instructional adjustments — How do we close the gap?. The research was
conducted using a document analysis method, and data were collected through a formative assessment rubric developed by the
researcher, consisting of seven dimensions and twenty-one indicators. The findings reveal that the textbook demonstrates a
moderate level of adequacy in presenting learning intentions and providing basic strategies for gathering evidence of student
understanding; however, it offers limited support for self-assessment, peer assessment, feedback cycles, and instructional
adjustments. These results indicate that the process-oriented assessment principle emphasized in the MEB Maarif Model is not
fully reflected in the textbook. The study concludes with suggestions for more systematic and comprehensive integration of
formative assessment principles into textbook design.

Keywords: Formative assessment, MEB Maarif Model, Science course, Textbook analysis

Bicimlendirici Degerlendirme Bilesenleri Baglaminda S. Stmif Fen Bilimleri Ders

Kitab1 Uzerine Bir Dokiiman Analizi

Burcu Torun Karakus *

Y Milli Egitim Bakanhigi, Amasya, Tiirkiye, burcu.torunl@gmail.com

OZET

Bu arastirma, MEB Maarif Modeli dogrultusunda hazirlanmis 5. sinif Fen Bilimleri ders kitabinin bigimlendirici degerlendirme
(BD) bilesenlerine uygunlugunu incelemeyi amacglamaktadir. Bu baglamda ¢alisma, BD’nin ii¢ temel sorusunu (6grenme
hedefleri ve basar1 kriterleri — nereye gidiyoruz?; 6grenci 6grenmesine iliskin kanit toplama — simdi neredeyiz?; geri bildirim
ve Ogretimsel diizenlemeler — boslugu nasil kapatiriz?) temel alarak yapilandirilmigtir. Arastirma dokiiman incelemesi
yontemiyle yiiriitiilmiis, veri toplama araci olarak arastirmaci tarafindan gelistirilen yedi boyut ve 21 gostergeden olusan bir BD
rubrigi kullanilmistir. Bulgular, kitabin 6grenme hedeflerini sunma ve temel kanit toplama stratejileri agisindan orta diizeyde
yeterlilik sundugunu; ancak 6z ve akran degerlendirmesi, geri bildirim dongiileri ve Ogretimsel diizenlemelere iliskin
destekleyici yapilarin sinirli oldugunu gostermektedir. Bu sonuglar, MEB Maarif Modeli’nin siire¢ odakli degerlendirme
ilkesinin ders kitaplarina tam olarak yansimadigina isaret etmektedir. Calisma, ders kitaplarinin BD ilkelerine daha sistematik
ve biitiinciil bigimde entegre edilmesine yonelik dneriler sunmaktadir.

Anahtar Kelimeler: Bigimlendirici degerlendirme, MEB Maarif Modeli, Fen Bilimleri dersi, Ders kitab1 analizi
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Comparison of the Achievement of Middle School Students Educated with the 2018
and 2024 Curricula in the Topics of the Sun, Earth, and Moon

Hale CAKIR *©, Ali Riza AKDENIZ ?
L Fatih Faculty of Education, Trabzon University, Trabzon, Tiirkiye, hale_cakir25@trabzon.edu.tr

2 Fatih Faculty of Education, Trabzon University, Trabzon, Tiirkiye, arakdeniz@trabzon.edu.tr

ABSTRACT

It has been stated that there are learning difficulties in many topics in the science course. The effect of the curriculum developed
in 2024 on learning is not yet known. Conducting such studies is important both for instructional practices and curriculum
development. This study aims to determine the achievement of students educated with the science curricula prepared according
to the 2018 and 2024 Maarif Models on the topic of “Sun, Earth, and Moon.” The study was carried out using a descriptive
approach. The sample of the study consists of a total of 100 students—50 sixth-grade and 50 seventh-grade—studying in a
middle school in Trabzon during the 2025-2026 academic year. A previously developed achievement test consisting of 25
multiple-choice questions was used as the data collection instrument. The findings indicate that there is no statistically
significant difference between the achievements of students educated under the two curricula.

Keywords: Student achievement, Science curriculum, Maarif model

2018 ve 2024 Ogretim Programlariyla Ogrenim Gormiis Ortaokul Ogrencilerinin

Giines, Diinya ve Ay Konuklarindaki Basarilarinin Karsilastirilmasi

Hale CAKIR *©, Ali Riza AKDENIZ ?
L Fatih Egitim Fakiiltesi, Trabzon Universitesi, Trabzon, Ti iirkiye, hale_cakir25@trabzon.edu.tr

2 Fatih Egitim Fakiiltesi, Trabzon Universitesi, Trabzon, Ti tirkiye, arakdeniz@trabzon.edu.tr

OZET

Fen bilimleri dersinde birgok konuda ogrenme giicliigii oldugu belirtiimektedir. Ulkemizde &gretim programlarinda
degisiklikler yapilmasinin amaglarindan birinin de bu tiir giicliikleri gidermek oldugu bilinmektedir. Bununla birlikte, 2024
yilinda gelistirilen programin dgrenmeye nasil bir etki yaptigi bilinmemektedir. Bu tiir caligmalarin yapilmast hem 6gretim
uygulamalari hem de program gelistirme agisindan 6nem arz etmektedir. Bu aragtirma, 2018 ile 2024 yilindaki Maarif Modeline
gore hazirlanmig fen bilimleri programlariyla 6grenim gérmiis 6grencilerinin “Giines, Diinya ve Ay” konularindaki basarilarini
tespit etmeyi amaglamaktadir. Calisma betimsel bir yaklagimla yiriitiilmiistiir. Arastirmanin 6rneklemini, 2025-2026 egitim-
ogretim yilinda Trabzon’da 6grenim goren bir ortaokuldaki 6. ve 7. smiflardan elliser olmak {izere toplam 100 6grenci
olusturmaktadir. Caligmada veri toplama araci olarak daha 6nce gelistirilmis 25 ¢oktan se¢gmeli sorudan olusan basari testinden
faydalanilmistir. Elde edilen bulgular her iki programa gore 6grenim gérmiis 6grenciler arasinda anlamli bir farklilik olmadigini
gostermektedir. Bu durum, yeni programin etkisini gosterebilecegi bir siire gegmemesinden kaynaklanabilir. Calismada
uygulamaya yonelik aragtirmalarin yapilmasi onerilmistir.

Anahtar Kelimeler: Ogrenci basarisi, Fen bilimleri, Maarif model
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Contributions of Asik Thsan Ozanoglu to the Musical Culture of Kastamonu

Mihrican Ugan *

Y Faculty of Fine Arts, Kastamonu University, Tiirkiye, mihrican_37@hotmail.com

ABSTRACT

This study examines the contributions of Asik ihsan Ozanoglu, a Kastamonu-based minstrel, to the city’s musical culture and
his multifaceted musicianship. Playing a key role in Kastamonu’s reputation as the “Kaaba of Minstrels,” Ozanoglu has
significantly influenced both religious and folk music repertoires. His musical background, shaped within his family
environment and supported by his ability to play instruments such as baglama, violin, oud, tanbur, mandolin, and guitar, has
elevated him from a local minstrel to a versatile musician. This multi-instrumental practice functions as a bridge in the adaptation
of local musical cultures to the modernization process of the Republican era. The numerous folk songs he transmitted to
institutions such as Ankara State Conservatory, TRT and the National Folklore Research Department reveal his role as a
systematic collector and repertoire builder. Accordingly, the study evaluates Ozanoglu’s impact on the continuity and wider
recognition of Kastamonu’s musical tradition.

Keywords: Music, Musical culture, Thsan Ozanoglu, Kastamonu.

Asik Thsan Ozanoglu’nun Kastamonu Miizik Kiiltiiriine Katkilar

Mihrican Ugan *

L Giizel Sanatlar Fakiiltesi, Kastamonu Universitesi, Ti tirkiye, mihrican_37@hotmail.com

OZET

Bu ¢alisma, Kastamonu merkezli bir asik olan Asik Thsan Ozanoglu’nun Kastamonu miizik kiiltiiriine katkilarini ve miizisyenlik
yoniinii incelemektedir. Kastamonu’nun “Asiklar Kabesi” olarak anilmasinda 6nemli pay: bulunan Ozanoglu’nun hem dini
musiki hem halk miizigi repertuvart tizerindeki etkisi, son yillarda yapilan arastirmalarla daha goriintir héle gelmistir. Aile
cevresinde baglayan miizikal birikimi, baglama, keman, ud, tambur, mandolin ve gitar gibi farkli sazlar1 ustalikla icra etmesiyle
birleserek onu mahalli bir as181n 6tesinde, ¢ok yonlii bir sanat¢1 konumuna tagimistir. Cok enstriimanli icra anlayigi, Cumhuriyet
donemi yerel miizik kiiltlirlerinin modernlesme siirecine uyumunda bir koprii islevi gormektedir. Ankara Devlet
Konservatuvari, TRT ve Milli Folklor Arastirma Dairesi’ne kazandirdig yiizlerce tiirkii, onun sistematik bir derlemeci ve
repertuvar kurucusu kimligini ortaya koymaktadir. Bu baglamda ¢aligma, Ozanoglu’nun icraci, derlemeci ve kiiltiirel tastyici
kimliklerinin Kastamonu merkezli miizik geleneginin siirekliligi ve ulusal lgekte tanimirligi agisindan ne ifade ettigini
tartigmaktadir. Boylece sanat¢inin yerelden evrensele uzanan etkisi vurgulanmaktadir
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Comparison of Monte Carlo and GUM Uncertainty Approaches in Defibrillator

Energy Measurement

Hiiseyin Okan Durmus * © |, Gékhan Giiler > ©, Feyzanur Ak 2 ©, Elif Basaran * ©, Oguzhan Kizilbey ®
, Baki Karabéce ®

National Metrology Institute, TUBITAK, Kocaeli, Tiirkiye, huseyinokan.durmus@tubitak.gov.tr,
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®haki.karaboce@tubitak.gov.tr

ABSTRACT

This study compares the GUM method and Monte Carlo simulation for uncertainty evaluation in defibrillator energy
measurement. Because the energy equation E = V?2/R x dtis nonlinear, uncertainty components do not propagate
symmetrically, and Monte Carlo can provide a more realistic distribution. Both methods were applied at a nominal level of 10
J using normally distributed inputs for 3000 V, 50 Q, and 40 ps. Monte Carlo produced a mean of 7.21 J with a wider 95%
interval (5.16-9.26 J), while GUM yielded 9.12 J with a narrower interval (8.88—9.36 J). The downward shift in Monte Carlo
results is mainly due to the squared voltage term, which makes decreases more influential than increases. To our knowledge,
this is the first implementation of Monte Carlo—based uncertainty evaluation for defibrillator energy in medical metrology.
Using GUM and Monte Carlo together can enhance calibration reliability for safety-critical medical devices.

Keywords: Monte Carlo Simulation, Defibrillator calibration, Uncertainty evaluation, GUM method, Energy measurement

Defibrilator Enerji Olciimiinde Monte Carlo ve GUM Belirsizlik Yaklasimlarinin

Karsilastirilmasi

Hiiseyin Okan Durmus * © |, Gékhan Giiler 2 ©, Feyzanur Ak 2 ©, Elif Basaran * ©, Oguzhan Kizilbey ®
. Baki Karabéce ®

YUlusal Metroloji Enstitiisti, TUBITAK, Kocaeli, Tiirkiye, huseyinokan.durmus@tubitak.gov.tr, *guler.gokhan@tubitak.gov.tr,
Sfeyzanur.ak@tubitak.gov.tr, “elif.basaran@tubitak.gov.tr, Soguzhan kizilbey@tubitak.gov.tr, Shaki.karaboce@tubitak.gov.tr

OZET

Bu calisma, defibrilatér enerji Olglimiinde belirsizlik analizi i¢in GUM yontemi ile Monte Carlo simiilasyonunu
karsilagtirmaktadir. Enerji denklemi E = V?2/R X dtdogrusal olmadigindan, belirsizlik bilesenleri simetrik yayilmamakta ve
Monte Carlo yontemi daha gergekei bir dagilim sunabilmektedir. Her iki yontem, 3000 V, 50 Q ve 40 ps degerleri i¢in normal
dagilimli girdilerle 10 J nominal seviyesinde uygulanmigtir. Monte Carlo yontemi ortalama 7,21 J ve genis bir giiven araligt
(5,16-9,26 J) iretirken, GUM yo6ntemi 9,12 J ve daha dar bir aralik (8,88—9,36 J) vermistir. Monte Carlo sonuglariin daha
diisiik ¢tkmasinin nedeni, voltajdaki kiiciik diistislerin V2 terimi nedeniyle enerjiyi daha fazla azaltmasidir. Bildigimiz kadariyla,
calisma medikal metrolojide defibrilator enerjisine Monte Carlo tabanli belirsizlik degerlendirmesi uygulayan ilk 6rnektir.
GUM ve Monte Carlo’nun birlikte kullanilmasi 6l¢iim giivenilirligini artiracaktir.

Anahtar Kelimeler: Monte Carlo Simiilasyonu, Defibrilatér kalibrasyonu, Belirsizlik hesaplamasi, GUM yontemi, Enerji
olgtimii
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Proficiency Testing Evaluation for Patient Simulators: A Comparative Laboratory
Study
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Osguzhan Kizilbey ®
National Metrology Institute, TUBITAK, Kocaeli, Tiirkiye, baki.karaboce@tubitak.gov.tr,

huseyinokan.durmus@tubitak.gov.tr, guler.gokhan@tubitak.gov.tr, “elif. basaran@tubitak.gov.tr,
Sfeyzanur.ak@tubitak.gov.tr, oguzhan kizilbey@tubitak.gov.tr

ABSTRACT

Patient simulators are essential reference devices used to verify physiological signals such as ECG, heart rate, respiration
impedance, and invasive blood pressure (IBP). Their accuracy and traceability are critical for clinical measurement systems,
and proficiency testing (PT) plays an important role in evaluating laboratory comparability. In this study, a PT program was
conducted using four simulators of different models (Fluke ProSim 8, ProSim 4, Contec MS400) across one reference laboratory
(R1) and three participant laboratories (P1-P3). Measured parameters included heart rate, ECG amplitude, respiration
impedance, and IBP at selected levels. All tests were performed under controlled conditions at TUBITAK UME, and laboratory
performance was assessed using z-scores according to ISO/IEC 17043. The results showed strong agreement between
laboratories, with minor deviations in IBP values attributed to model differences and user practices. To our knowledge, this is
the first structured interlaboratory comparison on patient simulators in Turkey, emphasizing the importance of PT programs for
improving measurement reliability and patient safety.

Keywords: Patient Simulator, Proficiency Testing, Medical Metrology, ECG Calibration, IBP Calibration

Hasta Simiilatérleri I¢in Yeterlilik Testi Degerlendirmesi: Laboratuvarlar Arasi

Karsilastirmah Bir Calisma

Baki Karabéce * ©, Hiiseyin Okan Durmus > © | Gokhan Giiler * ©, Elif Basaran *©, Feyzanur Ak ° @),
Osuzhan Kizilbey °
YUlusal Metroloji Enstitiisii, TUBITAK, Kocaeli, Tiirkiye, baki.karaboce@tubitak.gov.tr,

huseyinokan.durmus@tubitak.gov.tr, 3guler.gokhan@tubitak.gov.tr, “elif. basaran@tubitak.gov.tr,
Sfeyzanur.ak@tubitak.gov.tr, Soguzhan.kizilbey@tubitak.gov.tr

OZET

Hasta simiilatorleri; EKG, kalp atim hizi, solunum direnci ve invaziv kan basincit (IBP) gibi fizyolojik sinyallerin
dogrulanmasinda temel referans cihazlardir ve klinik 6l¢iim sistemlerinin izlenebilirligi i¢in kritik neme sahiptir. Bu caligmada,
dort farkli modelde hasta simiilatorii (Fluke ProSim 8, ProSim 4, Contec MS400) kullanilarak referans laboratuvar (R1) ile ii¢
katilimc1 laboratuvarin (P1-P3) performans: bir yeterlilik testi (YT) kapsaminda degerlendirilmistir. Kalp atim hizi, EKG
genligi, solunum direnci ve IBP seviyeleri belirlenen noktalarda 6lgiilmiis; tiim testler TUBITAK UME’de kontrol edilen
cevresel kosullarda gergeklestirilmistir. Laboratuvar performansi ISO/IEC 17043’e gore z-skoru yontemiyle degerlendirilmistir.
Sonuglar genel olarak yiiksek uyum gostermis; IBP’deki kiiclik farklar cihaz ve kullanici kaynakli olabilecek diizeyde
bulunmustur. Bu ¢aligma, bilgimiz dahilinde Tiirkiye’de hasta simiilatrlerine yonelik ilk yapilandirilmis laboratuvarlar arasi
karsilastirma olup, YT programlarinin 6l¢iim giivenilirligi ve hasta giivenligi agisindan 6nemini vurgulamaktadir.

Anahtar Kelimeler: Hasta Simiilatori, Yeterlilik Testi, Medikal Metroloji, EKG kalibrasyonu, IBP kalibrasyonu
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How Can Science Education and Music Be Linked? : The Perspective of STEAM

Education

Filiz Giilhan*

I Ministry of National Education, Istanbul, Tiirkiye, flzgulhan@gmail.com

ABSTRACT

Music has been one of the creative production fields of people throughout the ages. Although science aims to explain nature,
explaining and theorising what is discovered requires creativity similar to that of art. While STEM education has made
interdisciplinary approaches one of the main agenda items of the education community, the birth of STEAM education has
brought STEM disciplines to a different point with the emphasis on creativity and art. In this study, after the examples reflecting
the relationship between science and music, examples of researches addressing music in STEM/STEAM education are given.
It was determined that technology played a key role in the expansion of the literature from science education to STEM education.
Suggestions were made for integrating music into science classrooms through STEAM education. It is suggested that activities
can be carried out through musical instrument design, digital music production, artificial intelligence, activities that associate
games and music.

Keywords: Science education, Music, STEAM

Fen Egitimi ve Miizik Birbirine Nasil Baglanabilir? : STEAM Egitimi Perspektifi

Filiz Giilhan*
L Milli Egitim Bakanlig, Istanbul, Tiirkiye, flzgulhan@gmail.com

OZET

Miizik, caglar boyunca insanlarin yaratici iiretim sahalarindan biri olmustur. Bilim her ne kadar dogay1 agiklamay1 hedef edinse
de kesfedilenlerin agiklanmasi, teorilestirilmesi sanattakine benzer bir yaraticilik gerektirmektedir. STEM (bilim, teknoloji,
miihendislik, matematik) egitimi, disiplinlerarast yaklagimlari egitim camiasinin ana giindem maddelerinden biri haline
getirirken, STEAM (STEM + sanat) egitiminin dogusu, yaraticilik ve sanata vurgu yaparak STEM disiplinlerini farkli bir
noktaya tagimistir. Bu c¢aligmada, fen bilimleri ve miizik arasindaki iliskiyi yansitan 6rneklerin ardindan, STEM/STEAM
egitiminde miizigi ele alan arastirmalardan 6rnekler verilmistir. Alan yazinin fen egitiminden STEM egitimine genislemesinde
teknolojinin anahtar rol oynadigi belirlenmistir. Miizigin STEAM egitimi araciligiyla fen siniflarina entegre edilmesine yonelik
onerilerde bulunulmustur. STEM/STEAM etkinliklerinin miizik aleti tasarimi, dijital miizik {iretimi, yapay zeka ile miizik
tiretimi, oyun ve miizigin iligskilendirildigi etkinlikler yoluyla yapilabilecegi onerilmektedir.

Anahtar Kelimeler: Fen egitimi, Miizik, STEAM
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Rethinking Gobekli Tepe: A Neolithic Mega-Trap System for Cooperative Hunting?

Moustafa Sahin Biilbiil *
1 Dede Korkut Education Faculty, Kafkas University, Kars, Tiirkiye, msahinbulbul@gmail.com

ABSTRACT

Gobekli Tepe has long been interpreted as an early ritual or ceremonial center; however, its architectural characteristics and
spatial composition allow space for alternative functional explanations. This study proposes a new perspective suggesting that
the circular, semi-subterranean enclosures may have served as large-scale communal hunting traps rather than purely cultic
structures. The arrangement of T-shaped pillars is reconsidered as directional elements that guided herd animals toward enclosed
pit-like areas, enabling efficient capture and immediate processing of fresh game. By analyzing settlement layout patterns and
drawing ethnographic parallels from cooperative hunting traditions, this paper offers a subsistence-oriented reinterpretation of
Gobekli Tepe. The hypothesis provides a fresh framework for rethinking early social cooperation, organization, and emerging
sedentism in Pre-Pottery Neolithic societies.

Keywords: Gobekli Tepe, Cooperative hunting, Neolithic architecture

Gobekli Tepe’yi Yeniden Diisiinmek: isbirlik¢i Aveilik i¢cin Neolitik Bir Mega-Tuzak

Sistemi mi?

Moustafa Sahin Biilbiil *
! Dede Korkut Egitim Fakiiltesi, Kafkas Universitesi, Kars, Tiirkive, msahinbulbul@gmail.com

OZET

Gobekli Tepe, Neolitik donemin en erken anitsal yerlesimlerinden biri olarak cogunlukla ritiiel merkez ya da tapinak kompleksi
seklinde yorumlanmaktadir. Bu ¢alisma, yaygin kabul géren bu yaklagimi sorgulayarak yeni bir hipotez ortaya koymaktadir:
Dairesel planli, kismen ¢ukur bigimli yapilar, tapinaktan ziyade biiyiik 6lgekli toplu av tuzaklarinin bir pargasi olabilir. T-bigimli
dikilitaglar, siirii halindeki hayvanlari belirli bir koridora yonlendiren sinir isaretleyicileri olarak yeniden degerlendirilmistir. Bu
mimari diizen, hayvanlarin ¢ukura diiserek taze halde islenmesini miimkiin kilan islevsel bir av sistemiyle uyumludur.
Arkeolojik yerlesim diizeni analizleri ve isbirlik¢i aveilik etnografileriyle desteklenen bu yorum, Gobekli Tepe’nin erken
yerlesiklik, ortak iiretim ve toplumsal organizasyonla iliskisini yeniden diisiinmeyi 6nermektedir.

Anahtar Kelimeler: Gébekli Tepe, Isbilikci avcilik, Neolitik Yapilar
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Analysis of 2025 LGS Science Questions in the Context of the SOLO Taxonomy

Begiim Sahin 1 ©, Betiil Ozdarendeli ®
nstitute of Science, Amasya University, Amasya, Tiirkiye, begumsahin0021@gmail.com

2nstitute of Science, Amasya University, Amasya, Tiirkiye, betulozdarendeli@gmail.com

ABSTRACT

The High School Transition System (LGS) science questions aim to measure students' cognitive abilities, and the SOLO
(Structure of Observed Learning Outcome) Taxonomy systematically structures this assessment process. The study aims to
examine the 2025 LGS Science questions based on the SOLO taxonomy. The research was conducted using the document
analysis method, and the questions on the exam were classified according to SOLO levels; the “Pre-Structure” level was not
included in the evaluation. The data source consisted of the 2025 LGS science questions, and the analysis was conducted by
three researchers. The findings show that the majority of the questions are relational and abstract in structure. It was observed
that there were more questions based on the qualitative dimension. It is also recommended that, in addition to exam questions,
homework and project assessment tools be examined from the SOLO perspective.

Keywords: Science, High school transition exam, SOLO taxonomy

SOLO Taksonomisi Baglaminda 2025 LGS Fen Bilimleri Sorularimin Analizi

Begiim Sahin *©, Betiil Ozdarendeli ®
! Fen Bilimleri Enstitiisii, Amasya Universitesi, Amasya, Tiirkiye, begumsahin0021@gmail.com

2 Fen Bilimleri Enstitiisii, Amasya Universitesi, Amasya, Tiirkiye, betulozdarendeli@gmail.com

OZET

Liselere Gegis Sistemi (LGS) fen sorulari, 6grencilerin bilissel yeterliklerini 6lgmeyi amaglar ve SOLO (Structure of Observed
Learning Outcome) Taksonomisi bu degerlendirme siirecini sistematik bigimde yapilandirir. Calisma, 2025 yili LGS Fen
Bilimleri sorularint SOLO taksonomisi temelinde incelemeyi amacglamaktadir. Arastirma dokiiman analizi yontemi ile
yiiriitiilmiis olup, smavdaki sorular SOLO diizeylerine goére simiflandirilmis; "Yap: Oncesi" diizey degerlendirmeye
almmamustir. Veri kaynagini 2025 yili LGS fen sorular1 olusturmus, analiz {i¢ arastirmaci tarafindan yapilmistir. Bulgular,
sorularin ¢ogunlukla iligkisel ve soyutlanmis yapida oldugunu gostermektedir. Daha ¢ok niteliksel boyuta dayali sorularin
oldugu goriilmiistiir. Ayrica smav sorularinin yant sira 6dev ve proje degerlendirme araglarinin da SOLO perspektifinden
incelenmesi Onerilmektedir.

Anahtar Kelimeler: Fen bilimleri, Liselere gecis sinavi, SOLO taksonomisi
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The Game-Based Learning Model: What's the Deal? Tiirkiye

Arzu Varol !

L Amasya Sehit Ferhat Unelli Science and Art Center, Amasya, Tiirkiye, gunduzislam@gmail.com

ABSTRACT

Games can be used as a highly motivational learning tool. Based on this, an educational and cultural game was designed that
aims to learn about our country's cultural heritage products in a fun way. The study aimed to measure the effectiveness of a
game-based course material. The ethnographic research method, a descriptive research method, was used to collect data. This
game is played with cards depicting cultural heritage products from each province, and the more cards a player learns within a
specified time, the more advantageous they gain. The game became a barrier-free game by adding videos explaining the features
indicated on the cards in sign language within the QR codes. Furthermore, a mobile application was developed, making it a
multi-dimensional game. The results of the pretest and posttest administered to an experimental group of 24 participants to
measure the effectiveness of the study are presented in the findings section.

Keywords: Game-based learning, Educational game, Barrier-free educational material, Educational course material

Oyun Tabanh Ogrenme Modeli: Nesi Var? Tiirkiye

Arzu Varol !

! Amasya Sehit Ferhat Unelli Bilim ve Sanat Merkezi, Amasya, Tiirkiye, gunduzislam@gmail.com

OZET

Oyunlar motivasyonu yiiksek bir 6grenme araci olarak kullanilabilir. Buradan yola ¢ikarak iilkemizin kiiltiirel miras tiriinlerini
eglenerek O0grenmeyi hedef alan egitici ve kiiltiirel bir oyun tasarlanmigtir. Caligmanin amaci; oyun tabanli bir bir ders
materyalinin etkililigini 6l¢mektir. Veri toplarken betimsel aragtirma tlirlerinden olan etnografik aragtirma yontemi
kullanilmustir. Her ilin kiiltiirel miras iriinlerinin belirtildigi kartlarla oynanan bu oyunda belirlenen siirede oyuncu, ne kadar
cok kart bilirse, daha avantajli duruma gelir. Oyun karekodlar i¢ine kartlardaki belirtilen 6zellikleri isaret diliyle anlatan videolar
eklenerek engelsiz bir oyun olmustur. Ayrica mobil uygulamasi yapilarak ¢ok boyutlu bir oyun halini almistir. Caligmanin
etkililigini 6l¢gmek icin 24 kisiden olugan deney grubuna yapilan 6n test ve son test sonuglart bulgular kisminda belirtilmistir.

Anahtar Kelimeler: Oyun tabanli 6grenme, Egitici oyun, Engelsiz egitim materyali, Egitici ders materyali
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Self-Reflection Skills in the Context of Higher-Order Thinking Skills

Ahmet Bolat !

Y Sungurlu Vocational School, Hitit University, Corum, Tiirkiye, ahmetbolat@hitit.edu.tr

ABSTRACT

In this study, the relationship between self-reflection skills and higher-order thinking skills within the Tirkiye Yiizyili Maarif
Model Science Curriculum was examined. Conducted through document analysis, the research explains the theoretical
foundations of self-reflection skills and evaluates their role in decision-making, problem-solving, and critical thinking. The
findings indicate that the common framework of the curriculum defines self-reflection as one of the social-emotional learning
skills and highlights its foundational contribution to higher-order thinking processes. Furthermore, it was determined that the
science curriculum integrates self-reflection skills into various learning outcomes and process components, particularly within
scientific inquiry and problem-solving activities. The emphasis placed on self-reflection in specific units and learning objectives
enables students to evaluate their own learning processes and engage in deeper thinking. However, the prevalence and
effectiveness of self-reflection practices in the classroom depend on teacher guidance and assessment methods. In light of the
findings, it is recommended that self-reflection skills be more widely cultivated in science education and that teacher training
be strengthened to better support higher-order thinking.

Keywords: Science education, Tiirkiye Yiizyili Maarif Model, Self-reflection skills

Ust Diizey Diisiinme Becerileri Baglaminda Oz Yansitma Becerileri

Ahmet Bolat !
L Sunguriu Meslek Yiiksekokulu, Hitit Universitesi, Corum, Tiirkiye, ahmetbolat@hitit.edu.tr

OZET

Bu aragtirmada Tiirkiye Yiizy1li Maarif Modeli Fen Bilimleri Ogretim Programi’ndaki 6z yansitma becerilerinin iist diizey
diisiinme becerileri ile iligkisi incelenmistir. Dokiiman analizi yontemiyle yiiriitiilen arastirmada, 6gretim programi
kapsaminda 6z yansitma becerisinin kuramsal temelleri agiklanmis ve bu becerinin karar verme, problem ¢ézme ve
elestirel diisiinme becerilerindeki yeri degerlendirilmistir. Bulgular, 6gretim programlar1 ortak metninde 6z yansitma
becerisinin sosyal-duygusal 6grenme becerilerinden biri olarak tanimlandigini ve st diizey diisiinme siireglerine temel
olusturdugunu gostermektedir. Ayrica fen bilimleri 6gretim programinda 6z yansitma becerisinin, 6zellikle bilimsel
sorgulama ve problem ¢ézme etkinliklerinde ¢esitli 6grenme c¢iktilar1 ve siireg bilesenleri aracilifiyla programa entegre
edildigi belirlenmistir. Ogretim programinin 6z yansitma becerisini belirli {inite ve kazanimlarda vurgulamasi,
ogrencilerin kendi 6grenme siireglerini degerlendirmelerine ve derinlemesine diistinmelerine imkan tanimaktadir. Ancak,
0z yansitma uygulamalarmin smif i¢i yayginligi ve etkinligi, 6gretmen rehberligi ve degerlendirme yontemlerine baglidir.
Bulgular 15181nda, fen egitiminde {ist diizey diisiinmeyi desteklemek iizere 6z yansitma becerilerinin daha yaygin bigimde
kazandirilmasi ve 6gretmen egitimi onerilmektedir.

Anahtar Kelimeler: Fen egitimi, Tiirkiye Yiizyil Maarif Modeli, Oz yansitma becerileri
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Operational Enhancements in the New Project Schools Regulation: A Comparative
Document Analysis of Previous Policies
Fatih Karakus *©, Burcu Torun Karakus ?

! Ministry of Education, Amasya, Tiirkiye, fatihl197205@gmail.com

2 Ministry of Education, Amasya, Tiirkiye, burcu.torunl@gmail.com

ABSTRACT

This study examines how the 2025 Ministry of National Education Project Schools Regulation strengthens the operational
structure of project schools in relation to educational quality, compared with previous regulatory frameworks. Using a
qualitative document analysis approach, the study analyzes the 2025 Regulation alongside the 2013 Regulation on Secondary
Education Institutions and the 2018 Regulation on Schools Implementing Special Programs and Projects. Coding categories
included teacher and administrator roles, student selection, curriculum and special programs, research and development, school
development, monitoring—evaluation, and performance criteria. The findings show that the new regulation offers a more
systematic framework, particularly through strengthened R&D structures, theme-based special programs, and detailed
monitoring—evaluation mechanisms. However, it also increases selectivity and performance pressure in student admission and
achievement processes. The study discusses the regulation’s alignment with the concept of the “quality school” and provides
recommendations for policymakers.

Keywords: Project schools, Quality school, Education policy, Document analysis, Monitoring—evaluation

Yeni Proje Okullar1 Yonetmeliginin Nitelik Artirmaya Yénelik Isleyisi: Onceki
Uygulamalarla Karsilastirmah Bir Dokiiman Analizi
Fatih Karakus *©, Burcu Torun Karakus *

Y Milli Egitim Bakanligi, Amasya, Tiirkiye, fatihl 97205@gmail.com
2 Milli Egitim Bakanligi, Amasya, Tiirkiye, burcu.torunl@gmail.com

OZET

Bu caligmanin amaci, 2025 tarihli Milli Egitim Bakanlig1 Proje Okullar1 Y6netmeligi’nin, proje okullarinin nitelik artirmaya
doniik isleyisini, 6nceki mevzuat diizenlemelerine gére hangi yonlerden gii¢lendirdigini incelemektir. Arastirmada nitel
dokiiman analizi yontemi kullanilmig; 2025 Proje Okullart Yonetmeligi, 2013 tarihli Milli Egitim Bakanligi Ortadgretim
Kurumlar1 Yénetmeligi ve 2018 tarihli Ozel Program ve Proje Uygulayan Egitim Kurumlari Yé&netmeligi karsilagtirmali olarak
analiz edilmistir. Kodlama siirecinde 6gretmen ve yonetici boyutu, 6grenci se¢imi, miifredat ve 6zel program, Ar-Ge ve okul
gelisimi, izleme—degerlendirme ve basar1 Olgiitleri kategorileri kullanilmigtir. Bulgular, yeni yonetmeligin 6zellikle Ar-Ge
yapilanmasi, tema temelli 6zel programlar ve izleme—degerlendirme mekanizmalar1 agisindan 6nceki diizenlemeleri 6nemli
Olgiide sistemlestirdigini; buna karsin 0grenci segimi ve basar kriterlerinde segicilik ve performans baskisinin arttigini
gostermektedir. Calisma, proje okullarmin “nitelikli okul” kavramiyla iliskisini tartigmakta ve politika yapicilara yonelik
oOneriler sunmaktadir.

Anahtar Kelimeler: Proje okullari, Nitelikli okul, Egitim politikasi, Dokiiman analizi, Izleme—degerlendirme
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An Analysis of Entrepreneurship Skills of Students with Learning Disabilities
Through Drawings
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ABSTRACT

Students with learning disabilities, however, often show low performance in achieving academic success. Developing
entrepreneurship skills and being able to use them in their lives is considered an important opportunity for these students.
Therefore, determining how entrepreneurship skills emerge at an early age among students with learning disabilities is crucial.
The aim of this study is to examine the entrepreneurship skills of eighth-grade students with learning disabilities through their
drawings. A total of 30 diagnosed eighth-grade students with learning disabilities participated in this descriptive study. In
analyzing the drawings, the entrepreneurship skill indicators defined in the middle school science curriculum were used. The
analyses were coded separately by three researchers. After discussions on the codes, the findings were finalized. The results
obtained from the students’ drawings indicate that their entrepreneurship skills are at a low level.

Keywords: Learning disability, Entrepreneurial skills, Drawing

Ogrenme Giicliigii Olan Ogrencilerin Girisimcilik Becerilerinin Cizimler Yoluyla

Analizi

Arzu Kirman Bilgin * @, Tufan Inaltekin 2 ©, Devrim Erginsoy Osmanoglu ® ©, Senay Ozen Altinkaynak
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Dede Korkut Egitim Fakiilesi, Kafkas Universitesi, Kars, Tiirkiye, arzukirmanbilgin@gmail.com, inaltekintufan@gmail.com,
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OZET

Fen bilimleri dersi, ortaokul 6grencilerine kavramsal bilginin yan1 sira yagam becerilerini de kazandirmaya ¢aligan bir 6gretim
programu igerigine sahiptir. Girisimcilik de bu becerilerden bir tanesidir. Ogrenme gii¢liigii olan &grenciler ise akademik basariy1
yakalamakta diisiik performanslar gostermektedirler. Girisimcilik becerisi kazanmak ve hayatlarinda bu beceriyi kullanmak
onlar i¢in dnemli bir firsat olarak goriilmektedir. Bu yiizden 6grenme giicliigii olan 6grencilerin girisimcilik becerilerinin erken
yaslarda nasil oldugunun tespiti 6nemlidir. Bu arastirmanin amaci 6grenme giigliigli olan sekizinci sinif Ogrencilerinin
girisimcilik becerilerini ¢izimler yoluyla incelemektir. Mevcut durumun ortaya ¢ikarilmast hedeflenen bu arastirmaya tani almig
30 6grenme giicliigii olan sekizinci siif 6grencisi katilmistir. Cizimlerin analizinde ortaokul fen bilimleri dersi girigsimcilik
becerisi gostergeleri ele alinmistir. Analizler li¢ arastirmaci tarafindan ayri ayri kodlanmistir. Kodlar {izerinde tartigmalar
yiiriitiilmiistiir ve bulgulara son hali verilmistir. Elde edilen sonuglar 6grenme giigliigii olan dgrencilerin ¢izimleri kapsaminda
girisimcilik becerilerinin zayif diizeyde oldugunu gostermektedir. Fen bilgisi 6gretmenlerine 6grenme ortamlarinda girisimcilik
temelli etkinlikleri ele almalar1 6nerilmektedir.

Anahtar Kelimeler: Ogrenme gii¢liigii, Girisimcilik becerisi, Cizim
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Determining the Misconceptions of 6" Grade Secondary School Students Regarding

Sustainable Development Goals
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ABSTRACT

In 2015, countries that became members of the United Nations determined sustainability goals under 17 headings, and targeted
countries to achieve these goals by 2030. The 2024 Tiirkiye Century Maarif Model science curriculum also includes a unit
specifically dedicated to achieving sustainable development goals. The study aimed to identify potential misconceptions among
students regarding the goal of sustainable development in the unit designed for 5" grade students in the 2024 science curriculum.
The misconception detection test was designed in accordance with the three-stage misconception detection tests. The test took
into account the learning outcomes of the "Sustainable Life and Recycling” unit in 5™ grade. Since 5th grade students had not
yet studied this unit, the misconception detection test developed was administered to students who studied this topic in the 2024-
2025 academic year and became 6" graders in the 2025-2026 academic year. The answers given to the prepared misconception
test were analyzed, possible misconceptions were determined and suggestions were mentioned.

Keywords: Tirkiye Century Education Model (TCEM), Sustainable development goal, Sustainable development goal
misconception

Ortaokul 6. Simf Ogrencilerinin Siirdiiriilebilir Kalkinma Amacina Yénelik

Kavram Yanilgilarinin Belirlenmesi

Sena Demirkaya® @, Nazmiye Baser 2(®, Murat Demirbas®
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2 Milli Egitim Bakanhg, Izmir, Tiirkiye, basernaz@hotmail.com

3Egitim Fakiiltesi, Kirikkale Universitesi, Kirikkale, Tiirkive, muratde71@gmail.com

OZET

2015 yilinda Birlesmis Milletlere iiye olan iilkeler tarafindan 17 baslik altinda, siirdiiriilebilir kalinma amaglari belirlenmis ve
2030 yilina kadar belirlenen bagliklar da iilkelerin bu amaglar1 gergeklestirmeleri hedeflenmistir. 2024 yili Tiirkiye Yiizyilt
Maarif Modeli fen bilimleri dersi 6gretim programinda da siirdiiriilebilir kalkinma amaglarina ulagsmak i¢in 6zellikle birer
iinitenin baglik olarak ayrildig1 goriilmektedir. Calismada 2024 yili fen bilimleri dersi 6gretim programi 5. Smiflarda yer alan
stirdiirtilebilir kalkinma amacina gore olusturulmus iinitedeki, stirdiirtilebilir kalkinma amaci ile ilgili dgrencilerin olasi kavram
yanilgilart belirlenmek istenmistir. Hazirlanan kavram yanilgisi belirleme testi {i¢ asamali kavram yanilgisi belirleme testlerine
uygun olusturulmustur. Olusturulan testte, 5. Siniftaki “Siirdiiriilebilir Yasam ve Geri Doniisiim” iinitesindeki 6grenme ¢iktilari
dikkate alinmistir. 5. Sinif 6grencileri heniiz bu iiniteyi gérmedigi i¢in, 2024-2025 dgretim yilinda bu konuyu goren ve 2025-
2026 6gretim yilinda 6. Sinif olan 6grencilere gelistirilen kavram yanilgisi belirleme testi uygulanmistir. Hazirlanan kavram
yanilgist testine verilen cevaplar analiz edilmis, olas1 kavram yanilgilar belirlenerek, dnerilere deginilmistir.

Anahtar Kelimeler: Tirkiye Yiizyil Maarif Modeli, Siirdiiriilebilir kalkinma amaci, Stirdiriilebilir kalkinma amaci kavram
yanilgisi
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Classes from the Student Perspective: A Mixed-Design Study
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ABSTRACT

This study aims to examine how middle school Science students experience and evaluate traditional literacy (text, textbook,
plain narration) and multimodal literacy (video, animation, visuals, digital content) applications in their Science lessons.
Conducted using a mixed-methods approach, the study will utilize both quantitative and qualitative data. During the
implementation process, the selected science topic will first be taught using traditional methods, then using multimodal materials
to the same students; students' perceptions of the methods, conceptual understanding, and motivation levels will be compared.
Interviews, student products, and appropriate scales will be used in the data collection process. The data obtained will be
analyzed using content analysis and descriptive statistics. The study is expected to reveal students' learning preferences, offer
suggestions for material diversity in science teaching, and provide important findings regarding the contributions of multimodal
literacy to science education.

Keywords: Multimodal literacy, Science education, Middle school students, Digital learning, Student perspective

Ortaokul Fen Derslerinde Klasik ve Cok Modlu Okuryazarhk Uygulamalarinin

Ogrenci Bakis Acistyla Karsilastirilmasi: Karma Tasarimh Bir Calisma

M. Said Dogru Y©, Muhammet Fatih Dogan 2, Yunus Unal®
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2 Egitim Fakiiltesi, Yildiz Teknik Universitesi Istanbul, Tiirkiye, mfdogan@gmail.com

8 Milli Egitim Bakanhgi, Kastamonu, Tiirkiye, yunusunal42@hotmail.com

OZET

Bu calismanin amaci, ortaokul Fen Bilimleri dgrencilerinin Fen Bilimleri derslerinde geleneksel okuryazarlik (metin, ders
kitabi, diiz anlatim) ve ¢ok bicimli okuryazarlik (video, animasyon, gorseller, dijital igerik) uygulamalarint nasil
deneyimlediklerini ve degerlendirdiklerini incelemektir. Karma ydntem yaklasimi kullanilarak yiiriitiilen ¢alismada hem nicel
hem de nitel veriler kullanilacaktir. Uygulama siirecinde, secilen fen konusu dnce geleneksel yontemlerle, daha sonra ayni
ogrencilere ¢cok bicimli materyaller kullanilarak 6gretilecek; dgrencilerin yontemlere iliskin algilari, kavramsal anlamalar1 ve
motivasyon diizeyleri karsilagtirilacaktir. Veri toplama siirecinde goriismeler, 6grenci {iriinleri ve uygun 6lgekler kullanilacaktir.
Elde edilen veriler igerik analizi ve betimsel istatistikler kullanilarak analiz edilecektir. Calismanin, 6grencilerin 6grenme
tercihlerini ortaya koymasi, fen bilimleri 6gretiminde materyal ¢esitliligi i¢in Oneriler sunmasi ve ¢ok bigimli okuryazarligin
fen egitimine katkilar1 konusunda 6nemli bulgular saglamasi beklenmektedir.

Anahtar Kelimeler: Cok modlu okuryazarlik, Fen egitimi, Ortaokul 6grencileri, Dijital 6 grenme, QOgrenci bakis agis
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Examining Middle School Students' Interest and Awareness of STEM Careers
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ABSTRACT

This study aims to determine middle school students' interest and awareness levels regarding STEM careers. The research is
designed using a descriptive survey model, and data collection is planned from students in grades 6-8. The study will use a
short Likert-type questionnaire designed to measure students' knowledge levels, areas of interest, and career orientations
regarding STEM careers. The data obtained will be analyzed using descriptive statistics such as frequency and percentage, and
students' awareness profiles regarding STEM careers will be revealed. This research is expected to contribute to efforts to raise
awareness of STEM careers at the middle school level and to the development of educational programs..

Keywords: STEM education, STEM careers, career awareness, middle school students, science education

Ortaokul Ogrencilerinin STEM Kariyerlerine Ilgi ve Farkindaliklarimin Incelenmesi
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OZET

Bu calismanin amaci, ortaokul Fen Bilimleri dgrencilerinin Fen Bilimleri derslerinde geleneksel okuryazarlik (metin, ders
kitabi, diiz anlatim) ve c¢ok bi¢imli okuryazarlik (video, animasyon, gorseller, dijital igerik) uygulamalarint nasil
deneyimlediklerini ve degerlendirdiklerini incelemektir. Karma yontem yaklagimi kullamlarak yiiriitiilen ¢alismada hem nicel
hem de nitel veriler kullanilacaktir. Uygulama siirecinde, se¢ilen fen konusu dnce geleneksel yontemlerle, daha sonra ayni
ogrencilere ¢cok bi¢cimli materyaller kullanilarak 6gretilecek; 6grencilerin yontemlere iligskin algilari, kavramsal anlamalar1 ve
motivasyon diizeyleri karsilastirilacaktir. Veri toplama siirecinde goriismeler, 6grenci iiriinleri ve uygun lgekler kullanilacaktir.
Elde edilen veriler icerik analizi ve betimsel istatistikler kullanilarak analiz edilecektir. Calismanin, 6grencilerin 6grenme
tercihlerini ortaya koymasi, fen bilimleri 6gretiminde materyal gesitliligi i¢in Oneriler sunmasi ve ¢ok bigimli okuryazarligin
fen egitimine katkilar1 konusunda 6nemli bulgular saglamasi beklenmektedir.

Anahtar Kelimeler: STEM egitimi, STEM Kkariyerleri, Kariyer farkindaligi, Ortaokul 6grencileri, Fen egitimi
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Secondary School Students' Perceptions and Awareness of Agriculture
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ABSTRACT

This study examined the views of 1,113 middle school students studying in Kars province regarding agricultural literacy. Data
obtained from four open-ended questions in the survey-based study were analyzed thematically. The findings showed that
students living in villages defined agriculture and animal husbandry in a broader context than students in city and district centers.
However, it was determined that the number of students who did not want to take agriculture classes was higher in all
settlements. Students mostly perceive agriculture as a difficult, uninteresting field that will not be preferred as a profession in
the future. In addition, it was concluded that a significant proportion of students have low levels of awareness regarding the role
of agriculture in the country's development and its environmental impacts.

Keywords: Agricultural literacy, Students’ views, Agricultural education

Ortaokul Ogrencilerinin Tarim Algis1 ve Farkindahklar
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OZET

Bu aragtirmada, Kars ilinde 6grenim goren 1113 ortaokul grencisinin tarim okuryazarligina iligkin goriisleri incelenmistir.
Tarama modeliyle yiiriitiilen ¢aligmada dort agik uglu sorudan elde edilen veriler tematik olarak analiz edilmistir. Bulgular,
kdyde yasayan dgrencilerin tarim ve hayvanciligi sehir ve ilce merkezindeki dgrencilere gore daha genis bir gercevede
tanimladiklarini gostermistir. Bununla birlikte, tiim yerlesim birimlerinde tarim dersi almak istemeyen 6grencilerin sayisinin
daha fazla oldugu belirlenmistir. Ogrenciler tarimi cogunlukla zor, ilgi cekmeyen ve gelecekte meslek olarak tercih edilmeyecek
bir alan olarak gérmektedir. Ayrica 6grencilerin 6nemli bir kisminin tarimin iilke kalkinmasindaki roliine ve gevresel etkilerine
iligskin farkindalik diizeylerinin diisiikk oldugu sonucuna ulasilmistir.

Anahtar Kelimeler: Tarim okuryazarligi, Ogrenci gériisleri, Tarim egitimi
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Examining the Mathematical Content Knowledge of Middle Mathematics Teacher
Candidates: Algorithm
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ABSTRACT

In many countries, computational thinking and programming courses are becoming increasingly prevalent in schools, and in
some educational systems, these contents are being directly integrated into mathematics lessons. In Tiirkiye, the middle school
mathematics curriculum updated in 2024 also includes algorithm-related learning outcomes. In this context, this research aimed
to examine middle school mathematics teachers' mathematical content knowledge regarding algorithms. The participants of this
qualitative study were forty-eight preservice teachers studying in the last year of the Middle School Mathematics Teaching
Program at a state university. A structured questionnaire developed by the researcher was used to collect data. The findings
indicate that preservice teachers need to develop their content knowledge on algorithms related to the learning outcomes of the
middle school mathematics curriculum.

Keywords: Algorithm, Mathematics education, Preservice middle school mathematics teachers

Ortaokul Matematik Ogretmen Adaylarimin Matematiksel Alan Bilgilerinin

Incelenmesi: Algoritma

Nida Emiil

! Education Faculty, Amasya University, Amasya, Tiirkiye, nida.emul@amasya.edu.tr

OZET

Pek ¢ok tilkede okullarda bilgi islemsel diisiinme ve programlama igerikli dersler yayginlagsmakta, kimi egitim sistemlerinde ise
bu igeriklerin dogrudan matematik dersi igine entegre edildigi goriillmektedir. Tiirkiye'de 2024 yilinda giincellenen ortaokul
matematik dersi programinda da algoritma ile iligkili 6grenme ¢iktilarina yer vermilmistir. Bu kapsamda bu aragtirmanin amaci,
ortaokul matematik 6gretmenlerinin algoritma konusuna yonelik matematiksel alan bilgilerini incelemektir. Nitel bir yaklagimla
yiiriitiilen bu calismanin katilimcilari bir devlet iiniversitesinde [lkogretim Matematik Ogretmenligi Programi’nin son sinifinda
ogrenim goren kirk sekiz d6gretmen adayidir. Verilerin toplanmasinda arastirmact tarafindan hazirlanan yapilandirilmig soru
formu kullanilmsstir. Elde edilen bulgular 6gretmen adaylarinin ortaokul matematik gretim programinin 6grenme ¢iktilartyla
iligkili algoritma konusuna dair alan bilgilerini gelistirmeye ihtiya¢ duyduklarini isaret etmektedir.

Anahtar Kelimeler: Algoritma, Matematik egitimi, Ortaokul matematik 6gretmen adaylari
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ABSTRACT

This study explores the effects of educational games used in science courses on students’ academic achievement in the
circulatory system topic and their attitudes toward science. The research was conducted within a quantitative framework,
employing a pretest—posttest control group quasi-experimental design. The study sample consisted of forty sixth-grade students
(Experimental group =20, Control group = 20) enrolled in a middle school in Erzurum province during the 20222023 academic
year. To collect data, the Circulatory System Academic Achievement Test (CSAT) was administered to measure academic
achievement, while the Attitude Scale Toward Science Course (ASSC) was used to assess students’ attitudes toward the science
course. Independent samples t-tests and analysis of covariance (ANCOVA) were performed to examine group differences, and
effect size values were calculated for the ASSC. The findings indicated no statistically significant differences between groups
in terms of academic achievement or attitudes.

Keywords: Circulatory system, Attitudes towards science course, Educational games

OZET

Dolasim Sistemi Konusunda Egitsel Oyun ve Programa Dayal Ogretimin Ogrenci
Basarisi ve Tutumlar1 Uzerindeki Etkisi
Ummiigiilsiim Altun *©, Umit Simgek

L Kdzim Karabekir Egitim Fakiiltesi, Atatiirk Universitesi, Erzurum, Tiirkiye, gulsum.bozkurt09@gmail.com
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Bu ¢aligma, fen bilimleri dersinde kullanilan egitsel oyunlarin 6grencilerin dolasim sistemi konusundaki akademik basarilar1 ve
fen bilimleri dersine yonelik tutumlari {izerindeki etkilerini incelemektedir. Arastirma, nicel arastirma desenine gore tasarlanmis
olup, on test—son test kontrol gruplu yar1 deneysel desen ile yirttilmistiir. Calisma grubunu, 2022-2023 egitim-6gretim yilinda
Erzurum ilinde bir ortaokulda 6grenim goéren toplam kirk altinci simif 6grencisi (Deney grubu = 20, Kontrol grubu = 20)
olusturmaktadir. Veri toplama siirecinde, 6grencilerin akademik basarilarii 6lgmek amaciyla Dolagim Sistemi Akademik
Basari Testi (DSABT), fen bilimleri dersine yonelik tutumlarini belirlemek amaciyla ise Fen Bilimleri Dersine Yonelik Tutum
Olgegi (FBDTO) kullanilmustir. Veri toplama sonrasinda grup farkliliklarii incelemek amaciyla bagimsiz drneklem t-testi ve
kovaryans analizi (ANCOVA) uygulanmug, ayrica FBDTO igin etki biiyiikliigii hesaplanmistir. Bulgular, gruplar arasinda
akademik basar1 ve tutum agisindan anlamli bir farklilik bulunmadigini gostermektedir.

Anahtar Kelimeler: Dolagim sistemi, Fen bilimleri dersine yonelik tutum, Egitsel oyunlar
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Evaluation of Guidance and Psychological Counseling Services in Secondary Schools

from the Perspectives of School Principals

Mehmet Dag ' "=, Asim Coban 2
! Ministry of Education, Adiyvaman, Tiirkiye, mehdag@msn.com

2 Faculty of Education, Amasya University, Amasya, Tiirkiye, asim.coban@amasya.edu.tr

ABSTRACT

This study aims to examine the views of school principals working in upper-secondary institutions regarding the guidance and
psychological counseling services provided in their schools. Conducted through a qualitative research approach, the study group
consisted of ten principals employed in schools with an active psychological counseling unit during the first semester of the
2024-2025 academic year. Data were collected using a semi-structured interview form developed by the researchers and
analyzed through descriptive analysis. The findings indicate that guidance practices are implemented based on framework plans,
student referrals, observations, and test results. VVocational guidance services are supported through informational activities,
visits to higher education institutions, and professional presentations. Psychological counseling efforts primarily focus on
students at risk, emphasizing confidentiality and referrals when needed. Orientation services aim to support the adjustment of
newly enrolled students. Additionally, guidance activities provide academic, social, emotional, and communicative benefits to
students, parents, and teachers, highlighting their multifaceted role.

Keywords: Guidance and psychological counseling, Secondary education, School principals

Ortaogretimde Gorevli Okul Miidiirlerinin Okullarindaki Rehberlik ve Psikolojik
Damisma Hizmetlerinin Degerlendirilmesi
Mehmet Dag *©, Asim Coban *

Y Milli Egitim Bakanhigi, Adiyaman, Tiirkiye, mehdag@msn.com

2 Egitim Fakiiltesi, Amasya Universitesi, Amasya, Tiirkiye, asim.coban@amasya.edu.tr

OZET

Bu arastirmanin amaci, ortadgretim kurumlarinda gérev yapan okul miidiirlerinin okullarindaki rehberlik ve psikolojik danigma
hizmetlerine yonelik goriislerini incelemektir. Nitel arastirma yaklagimiyla yiiriitiilen ¢aligmanin ¢aligma grubunu, 2024—2025
egitim Ogretim yili birinci doneminde rehberlik servisinde psikolojik danigsman bulunan on okul miidiirii olugturmaktadir.
Veriler arastirmacilar tarafindan gelistirilen yar1 yapilandirilmis goriisme formu ile toplanmig ve betimsel analiz teknigiyle
¢Oziimlenmistir. Bulgular, rehberlik c¢aligmalarmin gergeve planlar, 6grenci yonlendirmeleri, gozlem ve test sonuglari
dogrultusunda yiiriitiildiigiinii gostermektedir. Mesleki yonlendirme hizmetlerinin bilgilendirme etkinlikleri, {ist 6grenim
kurumlarina yapilan ziyaretler ve meslek tanitimlariyla desteklendigi belirlenmistir. Psikolojik danisma ¢alismalarinin risk
grubundaki 6grencilere odaklandig, gizlilik ilkesine 6nem verildigi ve ihtiya¢ halinde ilgili kurumlara yonlendirme yapildig:
gorilmiistiir. Oryantasyon hizmetlerinin yeni gelen Ogrencilerin uyumunu desteklemeyi amagladigi; 6grenci, veli ve
ogretmenlere yonelik rehberlik calismalarinin akademik, sosyal, duygusal ve iletisimsel katkilar sundugu belirlenmistir.

Anahtar Kelimeler: Rehberlik ve psikolojik danigma, Ortadgretim, Okul mudiirii
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Sensitivity and Reliability Analysis Through the Comparison of Single Ranging and

Dual Ranging in Modern Space

Ziya Elri @, Tarik Asar >*
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3Photonics Application and Research Center, Gazi University, Ankara, Tiirkiye

“Faculty of Sciences, Gazi University, Ankara, Tiirkiyei asar@gazi.edu.tr

ABSTRACT

This study investigates the performance of Single Ranging and Dual Ranging techniques for satellite orbit determination using
ground measurements obtained from the GA2 and MAS3 antenna stations. The aim of the paper is to evaluate the accuracy and
reliability of these two methods by analyzing ranging data, residual behavior, and longitudinal variations. The methodology
includes processing raw ranging measurements, comparing model-based and observed distances, and assessing the impact of
antenna and station configuration on the results. The findings indicate that Dual Ranging provides improved precision in
distance estimation, while Single Ranging shows stable performance under nominal conditions. The study concludes that
combining both techniques enhances orbit determination consistency and measurement robustness.

Keywords: Satellite ranging, Orbit determination, Dual ranging

Modern Uzay Iletisiminde Tekli Menzil Ol¢iimii ve Ciftli Menzil Ol¢iimii

Karsilastirilmas ile Hassasiyet ve Giivenirlik Analizi

Ziya Elri Y@, Tarik Asar >4

YFen Bilimleri Enstitiisii, Gazi Universitesi,Ankara, Ti lirkiye

2Tiirksat A.S., Uydu Control Operasyon Merkezi, Ankara, Tiirkive, zelri@turksat.com.tr
3Fotonik Uygulama ve Arastirma Merkezi, Gazi Universitesi, Ankara, Ti tirkiye

“Fen Fakiiltesi, Gazi Universitesi, Ankara, Tiirkiye, asar@gazi.edu.tr

OZET

Bu ¢alisma, GA2 ve MA3 anten istasyonlarindan elde edilen yer 6lgiimlerini kullanarak uydu yoriinge belirlemesinde Single
Ranging ve Dual Ranging tekniklerinin performansini incelemektedir. Caligmanin amaci, bu iki yontemin dogruluk ve
giivenilirlik agisindan karsilastirilmasidir. Yontem kapsaminda ham menzil 6l¢timleri islenmis, modelden beklenen degerler ile
Olgiilen menziller arasindaki farklar (artik degerler) analiz edilmis ve anten/istasyon yapilandirmasinin sonuglara etkisi
degerlendirilmistir. Bulgular, Dual Ranging tekniginin mesafe tahmininde daha yiiksek hassasiyet sagladigini, Single Ranging
yonteminin ise normal kosullarda kararli performans sundugunu gostermektedir. Caligma, her iki yontemin birlikte
kullanilmasinin yoriinge belirleme tutarliligini ve 6lgiim giivenilirligini artirdigini ortaya koymaktadir.

Anahtar Kelimeler: Uydu menzil 6l¢iimii, Y6riinge belirleme, Dual ranging
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Structural Analysis of Graded and Standart AlaxGai-axN HEMT Devices by
Williamson-Hall Method

Ozlem Bayal *

Y Faculty of Science, Gazi University, Ankara, Tiirkiye, ozlembayal@gmail.com

ABSTRACT

It is well known that a fast response is a crucial property of crystal structures used in the design of optoelectronic devices. For
this reason, in this study, AlaGai.axN high electron mobility transistor (HEMT) grown by metal organic chemical vapor
deposition technique (MOCVD) on double polished sapphire is investigated. These structures are durable to high temperature,
pressure and voltage. Sapphire (Al,O3) is the most common wafer in growth of group-Il1 nitrites. Graded AlGaN is one of the
layers grown. Here Al ratio is at a detrmined Ax range. Other layer is in standart HEMT structure. Crystallite size and lattice
strain are determined by using Williamson-Hall (W-H) method dependent on X-ray peak broadening analysis. Also, other
physical parameters such as strain, stress and energy density are obtained by using different models dependent on W-H method.

Keywords: XRD, HEMT, AlGaN, Sapphire, Williamson-Hall analysis, Active layer
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An Investigation of a Science Teacher's Behaviors in Supporting Critical Thinking

Bahar Candas *©, Haluk Ozmen 2
! Graduate School Institute, Trabzon University, Trabzon, Tiirkiye, bcandas@trabzon.edu.tr

2 Fatih Faculty of Education, Trabzon University, Trabzon, Tiirkiye, hozmen61@hotmail.com

ABSTRACT

The study aims to examine how a science teacher can support critical thinking in a science learning environment and to
investigate the teacher's views on this environment. The study, designed according to the holistic single-case design of the case
study, was conducted with a science teacher who had no experience in critical thinking learning environments. The teacher was
observed for a total of 52 class hours over the course of three units at the seventh-grade level. The teacher continued his lessons
using a teaching approach that included critical thinking strategies throughout this process, and the process was observed using
a structured-observation form. Additionally, semi-structured interviews were conducted with the teacher at the beginning and
end of the observation process. The data obtained from the observation form has been converted into frequencies and presented
graphically. The data obtained from the interview form were subjected to descriptive content analysis. The teacher included
indicators of critical thinking in one of their two lessons was determined. At the end of the process, it was specified that the
teacher's perspective on critical thinking had expanded. At the end of the study, it was concluded that the process contributed
to the science teacher exhibiting teaching behaviors that support critical thinking.

Keywords: Critical thinking, Science teaching, Holistic single-case design

Bir Fen Bilimleri (")gretmeninin Elestirel Diisiinmeyi Destekleme Davranisinin
Incelenmesi
Bahar Candas *©, Haluk Ozmen 2

L Lisansiisti Egitim Enstitiisii, Trabzon Universitesi, Trabzon, Tiirkiye, bcandas@trabzon.edu.tr

2 Fatih Egitim Fakiiltesi, Trabzon Universitesi, Trabzon, Tiirkiye, hozmen61l@hotmail.com

OZET

Calismada, bir fen bilimleri 6gretmenin fen 6grenme ortaminda elestirel diisiinmeyi destekleyebilmesi ve bu ortama yonelik
goriislerinin incelenmesi amaglanmaktadir. Ozel durum calismasinin biitiinciil tek durumuna gére desenlenen calisma daha énce
elestirel diisiinme dgrenme ortamia yonelik deneyim sahibi olmayan bir fen bilgisi 6gretmeni ile yiiriitiilmiistiir. Ogretmen,
yedinci siif diizeyinde yer alan ii¢ iinite siiresince toplam 52 ders saati gézlemlenmistir. Ogretmen bu siirecte elestirel diisiinme
stratejilerini igeren bir Ogretim yaklasimiyla derslerini siirdiirmiis ve siire¢ yapilandirilmig gézlem formu kullanilarak
gozlenmistir. Ayrica, gdzlem siirecinin basinda ve tiim gbzlem siirecinin sonunda 6gretmenle yar1 yapilandirilmig goriismeler
yiriitiilmiistiir. Gozlem formundan elde edilen veriler frekanslara doniistiiriilerek grafikle sunulmustur. Goriisme formundan
elde edilen veriler ise betimsel igerik analizine tabi tutulmustur. Ogretmenin elestirel diisiinmenin gosterge davramslarina iKi
dersinden birinde yer verdigi goriilmiistiir. Ogretmenin siire¢ sonunda, elestirel diisiinmeye yonelik bakis agisinin genisledigi
belirlenmistir. Calisma sonunda, yiiriitiilen siirecin fen bilimleri 6gretmeninin elestirel diisiinmeyi destekleyici 0gretmen
davraniglar1 gostermesine katki sagladigi sonucuna ulasilmistir.

Anahtar Kelimeler: Elestirel diisiinme, Fen 6gretimi, Biitiinciil tek durum
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Proficiency Test for Calibration of Digital Thermometer in the Range of —40 °C to
420 °C, En and Zeta Score Assessment
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ABSTRACT

In this study, a proficiency test (PT) involving laboratories calibrating digital thermometers in the range of —40 °C to 420 °C
was evaluated. The PT was conducted in accordance with ISO/IEC 17025, 17043, and ISO 13528 standards, ensuring
traceability to the reference device. In the first stage, En scores were calculated to evaluate laboratory performance relative to
the reference value. Furthermore, the results were analyzed using the zeta score to examine interlaboratory consistency. Unlike
the En score, the zeta score is based on the average results of the participants and uses the combined standard uncertainty rather
than the expanded uncertainty. The aim of the study was to examine the effect of the zeta score on performance evaluation in a
calibration-focused comparison where reference traceability is ensured. While the PT results indicate that the participants are
generally at an acceptable level, the zeta analysis allows for comparison of interlaboratory agreement with the reference-based
assessment.

Keywords: Temperature calibration, 1ISO 17025, Proficiency test, Interlaboratory comparison measurements

—40 °C ile 420 °C Arahginda Gostergeli Sicaklik Olgerlerin Kalibrasyonuna Yénelik
Yeterlilik Testi En ve Zeta Skoru Degerlendirmesi

Melda P. Alper * @, Arda B. Tank 2 ©, Buket Cobanoglu ® ©©, Ege Eraydin * ), Endri Maloku ® @, F.
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OZET

Bu ¢alismada, —40 °C ile 420 °C araliginda gostergeli sicaklik dlgerlerin kalibrasyonunu yapan laboratuvarlarin katildigr bir
yeterlilik testi (YT) degerlendirilmistir. YT, referans cihazin izlenebilirligi saglanarak ISO/IEC 17025, 17043 ve ISO 13528
standartlaria uygun sekilde yiiriitiilmiistiir. ilk asamada, referans degere gore laboratuvar performansim degerlendirmek
amactyla En skorlari hesaplanmistir. Ayrica laboratuvarlar arasi tutarliligi incelemek igin sonuglar zeta skoru ile analiz
edilmistir. Zeta skoru, En skorundan farkli olarak katilimcilarin ortalama sonuglarini temel almakta ve genisletilmis belirsizlik
yerine toplam standart belirsizligi kullanmaktadir. Calismanin amaci, referans izlenebilirliginin saglandig: kalibrasyon odakli
bir karsilastirmada zeta skorunun performans degerlendirmesine etkisini incelemektir. En sonuglar1 katilimcilarin genel olarak
kabul edilebilir diizeyde oldugunu gosterirken, zeta analizi laboratuvarlar arast uyumun referans tabanl degerlendirme ile
karsilastirilmasina olanak saglamaktadir.

Anahtar Kelimeler: Sicaklik kalibrasyonu, ISO 17025, Yeterlilik testi, Laboratuvarlar arasi karsilagtirma 6l¢timleri
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Examination of the Activities in the Fifth-Grade Science Textbook in Terms of the
“Clarity” Standard
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ABSTRACT

This study aimed to examine the activities in the 5" grade science textbook, which started to be used with the revised curriculum
in the 20242025 academic year, in terms of clarity, one of the critical thinking standards. The study employed document
analysis, a qualitative research method. The activities in the 20242025 science textbook were evaluated based on eight clarity
criteria. The evaluation showed that the activities were generally clear, simple, and appropriate for the student level. However,
the criterion of “concepts explained,” one of the clarity standards, was only partially met due to the lack of direct definitions of
scientific concepts. It was recommended that textbook authors reinforce key scientific terms with a brief definition box or
glossary before or after the activities, while still preserving the exploratory nature of the tasks. Additionally, incorporating
objective and detailed criteria into the instructions for evaluating student products in open-ended performance tasks is expected
to enhance the cognitive clarity of the activity and increase the reliability of the assessment.

Keywords: Critical thinking, Clarity standard, Science textbook, Education model

5.Smif Fen Bilimleri Ders Kitabi Etkinliklerinin “Ac¢ikhk” Standardi Bakimindan
Incelenmesi
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OZET

Bu arastirmada, 2024-2025 egitim-6gretim yilinda degisen 6gretim programiyla birlikte okutulmaya baglanilan 5. sinif fen
bilimleri ders kitabinda yer alan etkinliklerin elestirel diisiinme standartlarindan biri olan “agiklik” standardi bakimindan
incelenmesi amaglanmistir. Arastirmada nitel arastirma yontemlerinden birisi olan dokiiman analizi yontemi kullanilmistir.
2024-2025 yilinda kullanilan fen bilimleri dersi ders kitabinda yer alan etkinlikler sekiz agiklik olgiitii kapsaminda
degerlendirilmistir. Degerlendirme sonucunda etkinliklerin genellikle acik, sade ve ogrenci diizeyine uygun oldugu
gorilmiistiir. Ancak agiklik standartlarinin 6l¢iitlerinden biri olan “kavramlar agiklanmigtir” 6lgiitii, bilimsel kavramlarin
dogrudan tanimlanmamasi nedeniyle kismen karsilandigi bulgusuna ulasilmigtir. Ders kitab1 yazarlarina, etkinliklerin kesfetme
ozelligini korumak kaydiyla temel bilimsel terimlerin etkinlik dncesi veya sonrasinda kisa bir tanim kutusu veya sozliikle
desteklenmesi oOnerilmektedir. Ayrica, agik uglu performans gorevlerinde, 6grenci iriinlerinin degerlendirilmesinde
kullanilacak objektif ve detayli kriterlerin yonergelere eklenmesi, etkinligin biligsel netligini ve degerlendirme giivenilirligini
artiracagi diisiiniilmektedir.

Anahtar Kelimeler: Elestirel diisiinme, Agiklik standardi, Fen bilimleri ders kitabi, Maarif modeli
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Digital Space Topological Stability and Mathematical Analysis of Structural
Deformations
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ABSTRACT

This study presents a theoretical framework for determining topological stability in digital spaces. Although digital topology
provides essential tools for analyzing the shape, connectivity, and cavity structure of discrete objects, a comprehensive approach
that characterizes how well a digital object preserves its topological properties under small-scale structural modifications has
not yet been fully established. In this work, stability is examined through the behavior of fundamental topological invariants—
such as the Euler characteristic, connectivity patterns, and the number of holes—under limited-scale alterations, including the
addition or removal of single pixels and basic morphological transformations. The aim is to propose new stability criteria that
measure the degree to which the intrinsic topological structure of digital objects is preserved, and to demonstrate how these
criteria can contribute to the development of reliable topological models, particularly for medical imaging applications such as
early diagnosis and disease monitoring. Although theoretical in nature, the study establishes foundational principles that support
the evaluation of the reliability of outputs obtained in digital imaging processes.

Keywords: Digital topology, Topological stability, Medical imaging

Dijital Uzayda Topolojik Kararhlik ve Yapisal Deformasyonlarin Matematiksel
Analizi
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OZET

Bu ¢alisma, dijital uzaylarda topolojik kararliligin belirlenebilmesi i¢in kuramsal bir ¢ergeve sunmaktadir. Dijital topoloji, ayrik
yapilarin sekil, baglilik ve bosluk 6zelliklerini incelemede dnemli araglar saglasa da bir dijital nesnenin kii¢iik diizeydeki yapisal
degisimler karsisinda topolojik o6zelliklerini ne 6lgiide korudugunu tanimlayan kapsamli bir yaklasim heniiz yeterince
gelistirilmemistir. Bu c¢aligmada kararlilik; Euler karakteristigi, baglilik yapisi ve bosluk sayisi gibi temel topolojik
degismezlerin, sinirh 6lgekteki bozulmalar, tekil piksel ekleme—cikarma islemleri ve temel morfolojik doniisiimler altindaki
davranisi tizerinden incelenmektedir. Amag, dijital nesnelerin 6zsel topolojik yapisinin korunma derecesini 6lgen yeni kararlilik
Olciitleri onermek ve bu oOlgiitlerin 6zellikle erken teshis ve hastalik takibi gibi tibbi goriintileme uygulamalarinda
kullanilabilecek giivenilir topolojik modellerin gelistirilmesine katki saglamasidir. Calisma kuramsal bir nitelik tagimakla
birlikte, dijital goriintiileme siireglerinde elde edilen ¢iktilarin giivenilirliginin degerlendirilmesini destekleyecek temel ilkeleri
ortaya koymaktadir.

Anahtar Kelimeler: Dijital topoloji, Topolojik kararlilik, Tibbi goriintiileme
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Tiirkiye’s Earthquake Potential and Current Seismic Risk of Seismic Gap Regions
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ABSTRACT

Turkey lies within the highly active Alpine—Himalayan seismic belt and is therefore prone to frequent destructive earthquakes.
This study provides a comprehensive evaluation of major seismic gaps expected to produce large future earthquakes. Using the
1900-2025 KRDAE earthquake catalogue, the country's seismicity, recurrence patterns, b-values, and probability of large
events were analyzed. In the first stage, average recurrence rates and b-values of seismic gaps were determined, ranging between
0.69 and 0.947. In the second stage, both raw and declustered datasets were used to compute 100-year earthquake occurrence
probabilities in 10-year intervals based on Poisson, Weibull, and Gumbel models. Results indicate significantly elevated seismic
hazard in the Gokova Gulf, Yedisu Fault Segment, Cayirli—Askale, Ardahan, and Marmara regions compared to other seismic
gaps. These findings highlight the inadequacy of current provincial risk-reduction plans and emphasize the need for enhanced
preparedness and mitigation strategies across all sectors.

Keywords: Seismic gaps, Earthquake probability modelling, Seismic hazard assessment

Tirkiye’nin Deprem Potansiyeli ve Sismik Bosluk Bolgelerinin Deprem Riski

Serif Baris

Wriihendislik Fakiiltesi, Kocaeli Universitesi, Kocaeli, T tirkiye, sharis@kocaeli.edu.tr

OZET

Tiirkiye, Alp—Himalaya tektonik kusaginda bulundugu i¢in yikici depremlerin sik¢a yasandig: yiiksek tehlikeli bir bolgedir. Bu
calismada, iilkemizde gelecekte biiyiik deprem iiretmesi beklenen sismik bosluklar kapsamli bicimde incelenmis; 1900—-2025
donemine ait KRDAE deprem katalogu kullanilarak Tiirkiye’nin deprem tekrarlama diizeni, b-degerleri ve biiyliik deprem
olasiliklart hesaplanmustir. Ilk asamada katalogdaki ortalama deprem tekrarlama siklig1 ve sismik bosluklarin b-degerleri
belirlenmis, bu degerlerin 0.69-0.947 araliginda degistigi goriilmiistiir. ikinci asamada art¢1 depremler hem temizlenmemis hem
de declustering sonrasi ayristirilmig veri setleri kullanilarak Poisson, Weibull ve Gumbel modelleri ile 10°ar yillik dilimlerde
100 yillik bityiik deprem olasiliklart hesaplanmistir. Bulgular, 6zellikle Gokova Korfezi, Yedisu, Cayirli-Askale, Ardahan ve
Marmara bolgelerindeki biyiikk deprem riskinin diger sismik bosluklara kiyasla belirgin sekilde yiiksek oldugunu
gostermektedir. Sonuglar, mevcut risk azaltma planlarinin giiglendirilmesi gerektigini vurgulamaktadir.

Anahtar Kelimeler: Sismik bosluk, Deprem olasilik modellemesi, Sismik tehlike analizi
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Examination of Forest Books Prepared by Future Science Teachers
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ABSTRACT

The aim of this study is to examine the forest books prepared by pre-service science teachers (PSTs). The document analysis
method was employed in the research. The PSTs were asked to select a science topic and prepare a forest book related to this
topic by using various materials found in nearby forests and gardens. The 12 books were prepared and examined during the
analysis using predetermined criteria, including the intended grade level, learning outcomes, science concepts and subjects
addressed, and the skills and values integrated. Additionally, a rubric was used for scoring the short stories in the forest books.
The findings revealed that the forest books were designed for different grade levels. It was observed that the books
predominantly focused on biology-related themes. The analysis also showed that the books incorporated skills, as well as values.
The scores from the rubric indicated that the PSTs generally performed at "adequate™ level.

Keywords: Forest book, Pre-service science teacher, Document analysis

Gelecegin Fen Bilgisi Ogretmenlerinin Hazirladiklar1 Orman Kitaplarinin Analizi
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! Fen Bilimleri Enstitiisii, Giresun Universitesi, Giresun, Tt tirkiye, neslihannkeskin@gmail.com

2 Egitim Fakiiltesi, Giresun Universitesi, Giresun, T tirkiye, ummugulsum.durukan@giresun.edu.tr

OZET

Bu calismanin amaci, son sinif fen bilgisi 6gretmen adaylart tarafindan hazirlanan orman kitaplarinin incelenmesidir.
Arastirmada dokiiman analizi yontemi kullanilmistir. Adaylardan bir fen konusu se¢meleri ve g¢evrelerindeki orman ve
bahgelerde bulunan cesitli materyalleri kullanarak bu konuya ydnelik bir orman kitab1 hazirlamalar1 istenmistir. Adaylar
tarafindan 12 kitap hazirlanmis ve bu kitaplar; hedeflenen sinif diizeyi, 6grenme ¢iktilari, ele alinan fen bilimleri konulart,
beceriler ve degerler gibi belirlenen analiz kriterleri dogrultusunda degerlendirilmistir. Ayrica, hazirlanan orman kitaplarindaki
kisa hikayeler bir rubrik ile puanlandirilmistir. Elde edilen bulgular, hazirlanan orman kitaplarimin farkli sinif diizeylerine
yonelik tasarlandigini gostermistir. Bu kitaplarda fen konusu olarak biyoloji alanma iliskin konulara agirlik verildigi
gdzlemlenmistir. Incelenen kitaplarda beceriler ve degerlerin de ele alindig1 tespit edilmistir. Ogretmen adaylarmin rubrikten
aldiklar1 puanlar adaylarin “normal” diizeyde performans sergilediklerini gostermistir.

Anahtar Kelimeler: Orman kitabi, Fen bilgisi 6gretmen aday1, Dokiiman analizi
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National Trends in Thought Experiment Research in Science Education: A Literature
Analysis
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ABSTRACT

Thought experiments have begun to establish themselves as a developing method in science education at the national level. To
establish a framework for studies on thought experiments at the national level and to outline a roadmap for future studies,
national studies on thought experiments in science education from the past to the present were examined. The document analysis
method was used in the study. A comprehensive search was conducted using the national thesis database and the national
database with eight keywords. Ten thesis studies and fifteen article studies on thought experiments were identified according to
the criteria set. According to the research findings, most of the these were in Turkish, while the articles were equally in Turkish
and English; the subject area distribution was mostly in the fields of science and physics; most of the studies were conducted
using qualitative methods; most of the study groups targeted teachers; thought experiments tasks were preferred as the data
collection tool; and most of the studies targeted conceptual understanding and thinking processes. At the end of the study, the
importance of thought experiments in science education was emphasized and the necessary recommendations were presented.

Keywords: Thought experiments, Document analysis, Science education, Article, Thesis

Fen Egitiminde Diisiince Deneyleri Arastirmalarinda Ulusal Egilimler: Bir Literatiir
Analizi
Fatma Kiibra Uyar *©, Sevilay Karamustafaoglu
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OZET

Fen egitiminde diisiince deneyleri ulusal alanda gelismekte olan bir yontem olarak yerini almaya baslamistir. Ulusal alanda
diislince deneylerine yonelik ¢alismalara bir ¢ergceve olusturmak ve yeni yapilacak ¢aligmalara bir yol haritasi ortaya koymak
amaciyla gegmisten giiniimiize diisiince deneylerine yonelik fen egitiminde yapilan ulusal ¢alismalar incelenmistir. Calismada
dokiiman analizi yontemi kullanilmistir. Ulusal tez veri tabani ile ulusal veri tabani sekiz anahtar kelime kullanilarak kapsamli
bir tarama gerceklestirilmistir. Belirlenen olgiitler dogrultusunda diisiince deneylerine yonelik on tez ¢alismasi ve on bes makale
calismasi belirlenmistir. Arastirma bulgularina gére; tezlerin ¢ogu Tiirkce, makaleler ise esit olarak Tiirkge ve Ingilizce; konu
alant dagilimi ¢ogunlukla fen bilimleri ve fizik alanlarinda; ¢alismalarin ¢ogu nitel yontemler kullanilarak yiiriitiilmiis; calisma
gruplarinin ¢ogu dgretmenleri hedeflemis; veri toplama araci olarak diisiince deneyi gorevleri tercih edilmis ve ¢alismalarin
cogu kavramsal anlama ve diigiinme siireclerini hedeflemistir. Arastirmanin sonunda, fen egitiminde diisiince deneylerinin
6nemi vurgulanmis ve gerekli dneriler sunulmustur.

Anahtar Kelimeler: Diisiince deneyleri, Dokiiman analizi, Fen egitimi, Makale, Tez
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ABSTRACT

21st century skills encourage individuals to produce knowledge, find solutions to problems encountered, and develop innovative
approaches to improve the existing situation. Due to the nature of education, it is very important that teachers who will be role
models for their students and guide education are trained with 21st century skills. For this reason, the aim of the study was to
evaluate the opinions of science teacher candidates regarding these skills. The study group consisted of 18 prospective science
teachers studying in the 4th grade at a state university in Manisa in the 2025-2026 academic year. The study utilized qualitative
research methods. A semi-structured interview form consisting of five questions was used as the data collection tool. Data
analysis was carried out using descriptive analysis technique. According to the findings obtained from the research, teacher
candidates expressed 21st century skills as "the skills that must be possessed to adapt to the requirements of our age”. As a
result, it has been observed that it is important for prospective teachers to know the importance of 21st century skills for the
teaching profession and to try to acquire these skills for their professional development.

Keywords: 21st Century skills, Science education, Teacher candidates, Faculty of education

21. Yizyil Becerilerine Yonelik Goriislerin Degerlendirilmesi
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OZET

21.ytizy1l becerileri bireyleri, bilgi liretmeye, karsilasilan sorunlara ¢oziimler bulmaya, var olan durumu gelistirmek i¢in inovatif
yaklagimlar gelistirmeye tesvik etmektedir. Egitimin dogasi sebebiyle 6grencilerine drnek olup, egitim-6gretime yon verecek
Ogretmenlerin 21.yiizy1l becerileri ile yetistirilmesi olduk¢a 6nemlidir. Bu sebeple, aragtirmada bu becerilere yonelik fen bilgisi
Ogretmen adaylarinin goriislerinin degerlendirilmesi amaglanmistir. Arastirmanin ¢aligma grubu, 2025-2026 egitim-6gretim
yilinda Manisa’da bir devlet iiniversitesi 4.sinifta dgrenim gérmekte olan 18 fen bilgisi 6gretmen adayindan olusmaktadir.
Arastirmada nitel arastirma yonteminden faydalanilmigtir. Veri toplama araci olarak bes sorudan olusan yart yapilandirilmis
gorisme formu kullanilmistir. Verilerin analizi, betimsel analiz teknigi ile gerceklestirilmistir. Aragtirmadan elde edilen
bulgulara gore, 6gretmen adaylari 21.ylizyil becerilerini "Cagimizin getirdigi gerekliliklere uyum saglamak icin sahip olunmasi
gereken beceriler" olarak ifade etmislerdir. Sonug olarak, 6gretmen adaylarinin 21.yiizyil becerilerinin dgretmenlik meslegi
acisindan dnemini bilmeleri ve bu becerileri kazanmaya ¢alismalar1 mesleki gelisimleri agisindan 6nemli oldugu gézlenmistir.

Anahtar Kelimeler: 21. Yiizyil becerileri, Fen bilimleri egitimi, Ogretmen adaylar1, Egitim fakiiltesi

63


https://opscon.com.tr/
https://orcid.org/0000-0002-5133-8859
https://orcid.org/0009-0002-6758-0495
https://orcid.org/0000-0002-5133-8859
https://orcid.org/0009-0002-6758-0495

o’ 3 P S Optimum 2nd International Optimum Science
0} Science
® g Conferonce Conference 2025

Conference homepage: https://opscon.com.tr

Investigation of the Surface Quality and Optical Properties of Germanium Wafers
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ABSTRACT

This study investigated the structural and optical properties of single-crystal germanium (Ge) samples taken from the same
positions on ingots grown by the Czochralski method, using X-ray diffraction (XRD) and Fourier transform infrared
spectroscopy (FTIR). The samples were compared in terms of crystal defects, lattice parameters, dislocation defects and optical
behavior, based on their surface average roughness. XRD analyses revealed a peak at 26 = 27.25°, indicating that the samples
are single-crystal Ge. FTIR measurements revealed that reflection reached ~75% between 17 -27 um and transmission reached
~45% between 2 — 10 um. The results obtained demonstrate that the outcomes of both XRD and optical characterization vary
depending on the surface treatment of the samples. This study provides comprehensive analysis for evaluating the relationship
between the surface treatment and the optical characteristics of Ge crystals grown by the Czochralski method.

Keywords: Germanium single crystals, Surface quality, Czochralski method

64


https://opscon.com.tr/
https://orcid.org/0009-0002-0943-2347
https://orcid.org/0000-0002-8508-5714
https://orcid.org/0000-0002-3761-3711

Conference

o’ Optimum 2nd International Optimum Science
o:) Science Conference 2025

Conference homepage: https://opscon.com.tr

Examination of Theses Conducted in the Field of Science Education for Students
with Learning Disabilities: A Meta-Synthesis Study
Biisra Giile¢ *©®, Gamze Yayla Eskici 2

! Education Faculty, Sivas Cumhuriyet University, Sivas, Tirkiye, bglc5800@gmail.com

2Education Faculty, Sivas Cumhuriyet University, Sivas, Tirkiye, gamze.yyl@gmail.com

ABSTRACT

This research aims to conduct a systematic analysis of graduate theses focusing on concept teaching in science education for
students with learning disabilities. The study was carried out using the document analysis method, which falls under qualitative
research. Within this scope, eight theses (master's/doctoral) were examined in detail in terms of their purpose, methodology,
sample, data collection tools, types of materials used (concrete, digital, affective), and results. Preliminary findings of the study
reveal that various types of materials, such as experiment worksheets and activity sheets, are used in science education for
learning disabilities. While specifically designed materials demonstrate positive effects on conceptual acquisition and
motivation, they also highlight common limitations such as material accessibility and teacher readiness. This synthesis study
aims to summarize the existing knowledge in the field and develop recommendations for future research and practices.

Keywords: Learning disability, Science education, Meta-synthesis

Ogrenme Giicliigii Yasayan Ogrenciler I¢cin Fen Egitimi Alaninda Yapilan Tezlerin
Incellenmesi: Meta Sentez Calismasi
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OZET

Bu arastirma, 6grenme giigliigii olan 6grencilere yonelik fen egitiminde kavram 6gretimi kon alan lisansiistii tezlerin sistematik
analizini amaglamaktadir. Caligma nitel arastirmalar arasinda yer alan dokiiman incelemesi yontemiyle yiiriitilmiistiir. Bu
kapsamda sekiz adet tez (yiiksek lisans/doktora), amag, yontem, drneklem, veri toplama araci, materyal tiirii (somut, dijital,
duyussal) ve sonuglar baglaminda detayli olarak incelenmistir. Calismanin 6n bulgularinda 6grenme giicliigii igin fen egitiminde
deney foyleri, alisma yapraklar1 gibi farkli materyal tiirlerinin kullanildig1 goriilmiistiir. Ozel olarak tasarlanmis materyallerin
kavramsal kazanim ve motivasyon iizerinde olumlu etkilerini ortaya koyarken, ayni zamanda materyal erisilebilirligi ve
ogretmen hazirbulunuslugu gibi ortak sinirliliklara da dikkat ¢ekmektedir. Bu sentez ¢alismasi, alandaki mevcut bilgi birikimini
Ozetlemeyi ve gelecekteki arastirma ile uygulamalara yonelik oneriler gelistirmeyi amaglamaktadir.

Anahtar Kelimeler: Ogrenme giigliigii, Fen egitimi, Meta sentez
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ABSTRACT

This study aims to examine the potential and function of student communities as social learning environments from the
perspective of pre-service science teachers. The research involved 12 pre-service teachers from the science teaching department.
Data were collected through semi-structured interviews and analyzed using content analysis. Preliminary findings reveal that
the participants' primary expectation from these communities is to translate theoretical knowledge into practical application.
They recommend integrating micro-teaching workshops, social responsibility projects, and peer-learning activities into
community programs to foster professional skill development. The study offers concrete suggestions for structuring student
communities as alternative social learning environments in teacher education.

Keywords: Social learning, Pre-service science teacher, Student communities

Sosyal Ogrenme Ortamlar Olarak Ogrenci Topluluklarimin Rolii: Fen Bilgisi
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OZET

Bu calisma, fen bilgisi 6gretmen adaylarinin perspektifinden, 6grenci topluluklarinin sosyal Ogrenme ortami olarak
potansiyelini ve islevini incelemeyi amaglamaktadir. Arastirmada, fen bilgisi 6gretmenligi anabilim dalinda 6grenim goéren 12
Ogretmen aday1 katilimer olarak yer almistir. Arastirmanin verileri yari yapilandirilmis goriismeler araciligi ile toplanmistir.
Elde edilen veriler icerik analizine tabi tutulmustur. On bulgular, katilimeilarin topluluklardan en temel beklentisinin teorik
bilgiyi pratik uygulamaya doniistiirmek oldugunu ortaya koymaktadir. Katilimeilar, mesleki beceri kazanimi i¢in mikro dgretim
atolyeleri, sosyal sorumluluk projeleri ve akran 6grenmesine dayali etkinliklerin topluluk faaliyetlerine entegre edilmesini
onermektedir. Caligma, Ogretmen egitiminde alternatif bir sosyal Ogrenme ortami olarak Ogrenci topluluklarinin
yapilandirilmasina yonelik somut 6neriler sunmaktadir.

Anahtar Kelimeler: Sosyal 6grenme, Fen bilgisi 6gretmen aday1, Ogrenci topluluklari
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ABSTRACT

Out-of-school education significantly supports students in connecting with daily life, achieving lasting learning, and developing
a positive attitude towards science, as it facilitates the concretization of abstract concepts in physics. Therefore, determining the
self-efficacy of physics teachers regarding out-of-school education is important in terms of identifying pre-service and in-service
training needs. The literature emphasizes that gender, school location, type of program graduated from, and professional
experience may be related to teachers' perceptions of self-efficacy and may lead to differences in these perceptions. In this
context, the aim of this study is to determine the self-efficacy of physics teachers regarding out-of-school teaching. In this study,
the scale developed by Bozdogan (2016) was applied to 39 physics teachers working in a province in eastern Turkey, followed
by structured interviews with 8 teachers selected using maximum diversity sampling. Quantitative analyses revealed no
significant differences in self-efficacy scores based on gender, seniority, type of degree, or place of employment, while
qualitative findings also supported those teachers possessed similar levels of self-efficacy in terms of these variables.

Keywords: Physics teacher, Out-of-school education, Self-efficacy
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OZET

Okul dis1 6gretim fizik konularindaki soyut kavramlarin somutlastirilmasini kolaylastirdigr i¢in 6grencilerin giinliik yagamla
baglant1 kurmasini, kalic1 6grenmeyi ve bilime yonelik olumlu tutum gelistirmesini 6nemli dlgiide destekler. Bu nedenle fizik
Ogretmenlerinin okul dis1 6gretime iligskin 6z yeterliliklerinin belirlenmesi, hizmet 6ncesi ve hizmet i¢i egitim ihtiyaglarnin
ortaya konulmasi agisindan 6nem tasimaktadir. Alan yazinda, cinsiyetin, okulun konumunun, mezun olunan fakiiltenin ve
mesleki deneyimin, 6gretmenlerin 6z yeterlik algilariyla iliskili olabilecegi ve bu algilarda farklilagmalara yol acabildigi
vurgulanmaktadir. Bu baglamda caligmanin amaci, fizik dgretmenlerinin okul dist 6gretime yonelik 6z yeterliliklerinin
belirlenmesidir. Caligmada, Tiirkiye nin dogusundaki bir ilde gorev yapan 39 fizik dgretmenine Bozdogan (2016) tarafindan
gelistirilen dlgek uygulanmig, ardindan maksimum ¢esitlilik 6rneklemesiyle secilen 8 dgretmenle yapilandirilmig goriismeler
gerceklestirilmigtir. Nicel analizlerde 6z yeterlilik puanlarinin cinsiyet, kidem, mezuniyet tiirli ve gorev yerine gore anlamli
farklilik gostermedigi bulunmus, nitel bulgular da 6gretmenlerin bu degiskenler agisindan benzer 6z yeterliliklere sahip
oldugunu desteklemistir.

Anahtar Kelimeler: Fizik 6gretmeni, Okul dis1 6gretim, Oz yeterlilik
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