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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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14 ARALIK CUMARTESI

Acilis | 09.30
[OPS CONFERENCE 2024]

Acilis Konusmasi

09.30-09.35  Konferans Bagkam | Prof. Dr. Harun Celik

09.35-10.05

Prof. Dr. Haydar Livatyah
Uretimde Konvansiyonel Uretimden Katmanli Uretime Gecis Miimkiin miidiir?: Teknik ve Ekonomik Yonleri, YTU

10.10-11.15 PANEL -1
Oturum Baskam Prof. Dr. Haydar LIVATYALI

Baki Karabéce |10.10 —10.23
Hiiseyin Okan Durmus, Elif Basaran, Gokhan Giiler
Establishment of Medical Metrology Laboratory for Azerbaijan Metrology Institute
“Azerbaycan Metroloji Enstitiisii icin Medikal Metroloji Laboratuvart Kurulmasi”
Ozlem Abay |10.23 — 10.36
Berk ilhan, Sema Bilge Ocak, Ugur Gokmen
Dielectrik Properties of SnO 2 /PbO Double Interface Layer Schottky Diodes Examination Based on Changing Frequency and Voltage
“SnO 2 /PbO Cift Arayiizey Katmanli Schottky Diyotlarin Dielektrik Ozelliklerinin Degisen Frekans ve Voltaja Bagli Incelenmesi”
ibrahim Emre Karaa | 10.36— 10.49
Significant Mistakes Made By Entrepreneurs Conducting R&D Activities In Turkey During Establishing Firms
“Tiirkiye de Ar-Ge Faaliyeti Yiiriiten Girigimcilerin Firma Kurulusunda Yaptiklar: Onemli Hatalar”

Hiiseyin Yolcu |10.49 —11.02
Teachers' Opinions on 4006-TUBITAK Science Fairs Organized in Their Schools
“Ogretmenlerin Okullarinda Diizenlenen 4006-TUBITAK Bilim Fuarlarina Iiskin Goriisleri”

Burcu Torun |11.02 —11.15

Murat Pektas
Formative Assessment in Science Education: A Literature Review
“Fen Egitiminde Bicimlendirici Degerlendirme: Literatiir Taramast”

11151120

Oturum Baskam Prof. Dr. Siilleyman YAMAN
Suat Yamak |11.20 —11.33
Ali Riza Akdeniz
Physics Teacher Opinions on Implementation of the “Physical Science and Career Exploration” Unit in 9th Grade Classes
“Fizik Ogretmenlerinin 9. Suuf “Fizik Bilimi ve Kariver Kegfi” Unitesinin Uygulanmasina Yonelik Goriislerinin Belirlenmesi”
M. Said Dogru |11.33 —11.46
Improving Conceptual Understanding of Solutions with Computer Simulations: A Case Study Examination
“Bilgisayar Simiilasyonlart ile Cézeltiler Konusundaki Kavramsal Anlayisin Gelistirilmesi: Bir Vaka Calismast Incelemesi”
Selcan Baler |11.46 — 11.59
Esra Demir, Sultan Polat, Harun Celik
Digital content-based experimental activities and student interaction: "SCi 'n' Tell: What's the Experiment?"
“Dijital igerikli deneysel etkinlikler ve 6grenci etkilesimi: fen “De NEY” mis...”
Biisra Bozkurt|11.59 — 12.12
Seda Usta Gezer
Science Teachers' Views on Educational Games
“Fen Bilgisi Ogretmenlerinin Egitsel Oyunlara Yonelik Goriisleri”
Yasin San | 12.12 -12.25
Talip Kirindi
Views of Science Teachers and School Administrators on Computational Thinking Skills
“Fen Bilgisi Ogretmenlerinin Ve Okul Yoneticilerinin Bilgi Islemsel Diigiince Becerilerine Iliskin Goriisleri”

12.30-13.30 Ogle Yemegi

13.30-14.35 PANEL -3




Oturum Bagkani Prof. Dr. Ahmet TEKBIYIK

Erdem Kogak | 13.30 — 13.43
A Context-Based Learning Approach: FEACA Model
“Baglam Temelli Bir Ogrenme Yaklagimi: FEACA Modeli”
Ozgiin Kurtcuoglu | 13.43 — 13.56
Harun Celik
Needs Analysis of Teachers Based on the 2018 Science Curriculum
“2018 Fen Bilimleri Dersi Ogretim Program: Temelinde Ogretmenlerin [htiya¢ Analizleri”
Meliha Dagistanh | 13.56 — 14.09
Figen Durkaya
The effectiveness of simultaneous prompting instruction in teaching forward transformation skills to students with special needs
“Ozel gereksinimli 6grencilere ileri doniisiim becerisinin dgretiminde es zamanli ipucuyla yapilan dgretimin etkililigi”
Senem Erdogan Yilmaz | 14.09 — 14.22
Harun Celik
Examining the Effective Science Teaching Levels of Science Teachers
“Fen Bilgisi Ogretmenlerinin Etkili Fen Ogretimi Diizeylerinin Incelenmesi”
Gizem Nur Demirci | 14.22 —14.35
Ahmet Tekbiyik
Development of a Rubric for Assessing Competencies for Crosscutting Concepts
“Kesigen Kavramlara Yonelik Yetkinlikleri Degerlendirme Rubrigi’'nin Gelistirilmesi”

14.35-14.40 Panel Arasi

Oturum Baskam Dog¢. Dr. Nese KUTLU ABU

Kevser Baysal | 14.40 — 14.53

Harun Celik
Digital Transformation in Science Education: Evaluation and Assessment of 5th Grade Exams Using Artificial Intelligence
“Fen Bilgisi Egitiminde Dijital Degisim: Yapay Zeka ile 5. Simif Smavlarinin Ol¢me ve Degerlendirilmesi”

Gokhan Sontay | 14.53 — 15.06
A Metaverse Practice for Teaching Purposes: The Solar System
“Ogretim Amacl Bir Metaverse Uygulamasi: Giines Sistemi”

Filiz Giilhan | 15.06 — 15.19
Evaluating the Perception of Artificial Intelligence on STEM Professionals and Teachers through Visuals Created with ChatGPT and
DALL-E Integration
“ChatGPT ve DALL-E Entegresiyle Olusturulan Gorseller Aracihgiyla Yapay Zekanin STEM Uzmanlart ve Ogretmenleriyle Ilgili
Algisimin Degerlendirilmesi”

Serpil Kiiciik | 15.19 — 15.32

Bilge Arslan, Nese Kutlu Abu

Perceptions of Classroom Teachers Regarding Enrichment Practices for Gifted Student

“Ustiin Yetenekli Ogrencilerin Egitiminde Zenginlestirme Uygulamalarina Yonelik Simif Ogretmenlerinin Algilar”

Ahmet Bolat | 15.32 — 15.45
Bibliometric Analysis of Artificial Intelligence Articles Published in Science Education
“Fen Egitimi Alaninda Yaymlanan Yapay Zeka Konulu Makalelerin Bibliyometrik Analizi”

15.45 - 15.50

15.50-16.55 PANEL -5

Oturum Baskam Doc. Dr. Davut SARITAS
Leyla Ayverdi | 15.50 — 16.03
Protecting endangered species: Scientific creativity in gifted students
“Nesli tiikenmekte olan tiirlerin korunmasi: Ozel yetenekli égrencilerde bilimsel yaraticilik”
Merve Polat | 16.03 — 16.16
Giilse Erarslan
Science Teachers' Perspectives on Environmental Problems and Environmental Education (A Case Study of Manisa Celal Bayar
University)
“Fen Bilgisi Ogretmen Adaylarinn Cevre Sorunu ve Cevre Egitimi Hakkindaki Goriisleri (Manisa Celal Bayar Universitesi Ornegi) ”
Davut Saritas | 16.16 — 16.29
Onur Can Kolay
Prospective science teachers' awareness and speculations about green chemistry “Fen bilimleri 6gretmen adaylarumin yesil kimyaya
vonelik farkindaliklari ve tahminleri”



Seyda Nur Bigici | 16.29 — 16.42

Figen Durkaya
Permacultur Education at School “Okulda Permalkiiltiir Egitimi”

Beyza Nur Ozdemir | 16.42 — 16.55

Melike Nar, Gamze Yayla Eskici
Investigation of the Cognitive Structures of Biology Department and Biology Teaching Students Regarding Some Biology Concepts
“Biyoloji Béliimii ve Biyoloji Ogretmenligi Ogrencilerinin Bazi Biyoloji Kavramlarina Yonelik Bilissel Yapilarinin Incelenmesi”
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10.00- 10.30 Cagrili Konusmaci

Prof. Dr. Ozgen Korkmaz
Stirdiiriilebilirlik Ekseninde Yapay Zekanin Egitim ve Yasama Entegrasyonu

10.30-11.35 PANEL - 6

Oturum Baskani Prof. Dr. Ozgen KORKMAZ
Latif Giines | 10.30 — 10.43
Mustafa Yilmazlar
The Effect of Teaching Elements and Compounds with STEAM Approach on Student's Attitudes Towards STEAM
“Elementler ve Bilesikler Konusunun STEAM Yaklasimi ile Ogretiminin Ogrencilerin STEAM e Yonelik Tutumlarina Etkisi”
Yunus Emre Avcu |10.43 - 10.56
Examining the TUBITAK High School Students Research Projects Conducted by Gifted Students in STEM Fields and
Awarded in the Final Competition
“Ozel Yetenekli Ogrencilerin STEM Alanlarinda Gergeklestirdigi ve Final Yarismasinda Odiil Alan TUBITAK Lise
Ogrencileri Arastirma Projelerinin Incelenmesi”
Pmnar Oztiirk Genis |10.56 — 11.09
Cigdem Sahin Cakir
Opinions of 5th Grade Middle School Students on the STEM Activity "Let's Prevent Light Pollution"
“Istk Kirliligini Onleyelim” STEM Etkinligi Hakkinda Ortaokul 5. Sinif Ogrencilerinin Goriigleri
Hiisniiye Durmaz | 11.09 — 11.22
Examining STEM-Based Lesson Plans and Learning Experiences of Pre-service Science Teachers
“Fen Bilgisi Ogretmen Adaylarinin STEM-Temelli Ders Planlarinin ve Ogrenme Deneyimlerinin Incelenmesi”
Fatih Seker |11.22 —11.35
Biisra Ar1 Ersan
Preschool Teachers' Views on STEM Education and Implementation Experiences
“Okul Oncesi Ogretmenlerinin STEM Egitimi Hakkindaki Gériigleri ve Uygulama Deneyimleri”

11.35-11.40 Panel Arasi

11.40-12.45 PANEL -7

Oturum Baskan: Prof. Dr. Ali Riza AKDENIZ
Ayse Zeynep Sen |11.40 —11.53
Theoretical Determination of Pedagogical Content Knowledge Profile of a Chemistry Teacher Teaching According to 10 th Grade
Chemistry Textbook
“10. Sif Kimya Ders Kitabina Gére Ogretim Yapan Bir Kimya Ogretmeninin Alan Egitimi Bilgisi Profilinin Teorik Olarak
Belirlenmesi”
Abdiilkadir Genel | 11.53 — 12.06
Hakan Isik
Understanding of Pre-Service Science Teachers on Theory and Law
“Fen Bilgisi Ogretmen Adaylarinn Teori ve Yasa Algist”

Arzu Varol |12.06-12.19
Game-Based Disaster Awareness And Risk Prevention Learning Method: Disaster Quiz
“Oyun Tabanl Afet Farkindahg1 Ve Risk Onleme Ogrenme Yéntemi: Disaster Quiz”
Arzu Oden Acar | 12.19 - 12.32
Bibliometric analysis of research on attitudes towards radiation
“Radyasyona Yonelik Tutumlarla Iigili Yapilan Arastirmalarin Bibliyometrik Analizi”’




Mehmet fhsan Yurtyapan | 12.32 — 12.45
Giil Kaleli Yilmaz
A Teaching Activity for Online Learning Environments: Domain and Range in Function Graphs
“Cevrim I¢i Ogrenme Ortamlart I¢in Bir Ogretim Etkinligi: Fonksiyon Grafiklerinde Tanim ve Gériintii Kiimesi”

12.45 -13.30 Panel Arasi
OGLE YEMEGI

13.30-14.35 PANEL - 8
Oturum Baskam Prof. Dr. Tezcan KARTAL

Ovgii Cosgun | 13.30 — 13.43
Ensuring the Retention of Mathematics Teaching with Interactive Method in Students Diagnosed with Dyscalculia
“Diskalkuli Tanist Almis Ogrencilerde Interaktif Yontemle Matematik Ogretiminin Kahciligint Saglama”
Ozden Bilge Calim | 13.43 — 13.56
Zeki Bayram
The limitations of science teachers in the understanding of flexible inquiry
“Fen bilimleri ogretmenlerinin esnek sorusturma anlayisindaki simirliliklary”
Emine Yurtyapan | 13.56 — 14.09
Ayse Giil Cirkinoglu Sekercioglu
A Pilot Study on the Effect of Teaching on Eighth-Grade Students' Attitudes toward the Seasons and Climate Unit
“Sekizinci Siif Ogrencilerinin Mevsimler ve Iklim Unitesine Yonelik Tutumlarina Ogretimin Etkisi Ile Iigili Bir Deneme Calismasi”

Belgin Bal incebacak | 14.09 — 14.22
Siileyman Yaman, Ash Sarisan Tungag
Classroom Teachers' Risk Taking and Decision-Making Skills
“Sumif Ogretmenlerinin Risk Alma ve Karar verme Becerileri”
Seyda Aktag | 14.22 — 14.35
Belgin Bal incebacak
Development and Evaluation of Career Counseling Education Program with Creative Drama in Preschool Period
“Okul Oncesi Dénemde Yaratict Drama ile Kariyer Danmismanhgt Egitimi Programimin Geligtivilmesi ve Degerlendirilmesi”

14.35 _14.40

14.40-15.45 PANEL -9
Oturum Baskam Prof. Dr. Ugur SARI
Ayla Serifoglu | 14.40 — 14.53

Siileyman Yaman
Examining Teachers' Own Educational Approaches and Professional Experiences in Teaching Science

Nermin Ugurlu Ayik | 14.53 — 15.06
Traces of the Concept of Innovation in Education in Turkey: A Systematic Review of Graduate Theses
“Tiirkiye de Egitimde Inovasyon Kavramimin Izleri: Lisansiistii Tezlerin Sistematik Incelemesi”
Hatice Melek Kurulay |15.06 —15.19
Giilsiim Hastiirk, Nuriye Sevval Hatipoglu, ibrahim Yiiksel
The Effect of Adding Unit Summary Graphic Novels to Textbooks on Learning in Science Education
“Fen Bilimleri Ogretiminde Ders Kitaplarina Unite Ozetli Grafik Romanlarin Eklenmesinin Ogrenme Uzerine Etkisi”
Elif Nur Aslihan Celepoglu | 15.19 — 15.32
Ergun Eray Akkaya
Building Your Own Programming Language: A Case Study “PyCimen Language”
“Kendi Programlama Dilinizi Olusturmak: “PyCimen Dili””
Yakup Hilmi Kogyigit | 15.32 — 15.45
Benefits of using physics principles in the kitchen environment
“Mutfak ortaminda fizik prensiplerinin kullanilmasinin faydalar:”

15.45 — 15.50 Panel Arasi

15.50-16.55 PANEL - @.0
Oturum Baskam Do¢. Dr. Ummii Giilsiim DURUKAN

Ummii Giilsiim Durukan | 15.50 — 16.03
Astronomy Teaching and Technology: Perspectives of Pre-Service Science Teachers
“Astronomi Ogretimi ve Teknoloji: Fen Bilgisi Ogretmen Adaylarinn Bakis A¢ilart”




Betiil Seyma Ozbek ”|16.03 —16.16

Gamze Yayla Eskici
Examining the Perceptions of Faculty of Science Students towards the Teaching Profession through Metaphors
“Fen Fakiiltesi Ogrencilerinin Ogretmenlik Meslegine Yonelik Algilarimn Metaforlar Yoluyla Incelenmesi

Yasemin Tabak | 16.16 — 16.29
Muhammed Hiiseyin Dogru, Hiiseyin Ozkan Toplan
Self-Healing Ceramic Alumina with Embedded Silicon Carbide
“Kendi Kendini Lyilestiren Silisyum Karbiir Ilaveli Aliimina Seramik”
Hiiseyin Mirac¢ Pektas | 16.29 — 16.42
The effect of educational digital game-based learning on teaching Hooke's law: Try and See!
“Egitsel dijital oyun tabanli 6grenmenin Hooke yasasinin 6gretilmesine etkisi: Dene ve Gor!
ilbey Volkan Yildiz | 16.42 — 16.55
Hiiseyin Mira¢ Pektag
Development of a Digital Game for Science Teaching: Investigating the Effect on Attitude and Motivation
“Fen Ogretimine Yonelik Dijital Bir Oyunun Gelistirilmesi: Tutum ve Motivasyon Uzerindeki Etkisinin Incelenmesi”

16.55 _17.00

17.00-18.05 PANEL - 11

Oturum Bagkam Dog. Dr. Biisra BAKIOGLU

Asli Sarisan Tungag | 17.00 — 17.13

Siileyman Yaman
An Alternative Activity Model for Inquiry-Based Science Education in Early Childhood: The Outdoor Guided Inquiry Model
“Erken Cocukluk Déneminde Sorgulama Temelli Fen Egitimine Yonelik Alternatif Bir Etkinlik Modeli: Okul Disi Rehberli Sorgulama
Modeli”

Emine Ugur |17.13 - 17.26

Hiiseyin Artun
Student awareness of new generation technology education scale: Validity and reliability study
“Yeni nesil teknoloji egitimine yonelik grenci farkindalik 6lgegi: Gegerlik ve giivenirlik ¢alismast”

Emine Ugur | 17.26 — 17.39
Hiiseyin Artun
Student self-efficacy for next generation technology education scale: Validity and reliability study
“Yeni nesil teknoloji egitimine yonelik 6grenci 6z-yeterlik dlgegi: Gegerlik ve giivenirlik ¢alismast”
Meral Baynal | 17.39 — 17.52
Biisra Bakioglu
Examining Teachers' 21st Century Teaching Skills According to Various Variables: The Case of Karaman Province
“Ogretmenlerin 21. Yiizyil Ogreten Becerilerinin Ceyitli Degiskenlere Gore Incelenmesi: Karaman Ili Ornegi”
Emre Erden | 17.52 — 18.05
Evaluation of student perspectives on the use of digital games in the 7th grade unit of cells and division
“Dijital oyunlarin 7. sinif hiicre ve béliinmeler tinitesinde kullanimina yonelik 6grenci goriiglerinin degerlendirilmesi”
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Is It Possible to Transform From Traditional Manufacturing to Additive
Manufacturing in Production? A Technical and Economic Evaluation

Haydar Livatyali *

L Yildiz Technical University, Istanbul, Turkiye, hlivatya@yildiz.edu.tr

ABSTRACT

Traditional manufacturing technologies from raw material to products are listed as casting, shaping, machining and joining
(welding, soldering etc.) and the basic material group is metals and iron alloys are the most dominant. Manufacturing
processes, which were mostly applied in the form of order-based singular production in the hands of craftsmen and masters
throughout history, started to be applied in machines within the framework of the mass production model as of the end of
the 19th century. In manufacturing, which was first carried out by mechanical, then by electrical and electronic automation
systems, process times were shortened, hand workmanship decreased and thus, quality improved while waste and cost
decreased significantly. Programmable automation has also brought variety and customization opportunities to the product,
which is dragging societies with increasing welfare levels and expectations back to the order-based production model of
ancient times.

Additive manufacturing (AM) technologies, which are carried out on computer-controlled machines called 3-dimensional
printers and have come to the fore since the 1990s, have emerged as an alternative to traditional methods, first applied with
paper and polymers with different technologies and later became applicable to metal alloys. However, at the end of the first
quarter of the 21st century, these methods are still relatively slow and costly. In addition, geometric precision, surface quality
and strength problems necessitate complementary traditional processes such as machining.

In general, as parts become smaller and more standardized, processing speeds have increased greatly, and production floors
have become almost completely untouched within automation systems. Typical examples include fasteners such as screws,
bolts, nails, installation elements such as pipes, elbows, nipples, sleeves, valves, etc., electrical connection parts, and metal,
plastic, glass and paper packaging elements. It is not possible to provide such parts and products economically with any other
model than mass production. On the other hand, when it is considered that there is an increasing demand for products that
are customized to order or to the individual and have a short service life, methods that require molds and dies such as casting,
forging, and deep drawing of metal sheets lose their meaning. In such products, additive manufacturing technologies, which
start from the basic forms of materials such as powder, wire or rod and provide the final shape or a geometry close to the
final shape, are becoming more economical. In our age where sustainability is at the center, it is predicted that additive
manufacturing will largely replace many traditional methods such as casting and forming within the framework of the
continuous development of alternative technologies.

Keywords: Traditional manufacturing, additive manufacturing, sustainability
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Uretimde Geleneksel imalattan Eklemeli imalata Doniisiim Miimkiin mii?:
Teknik ve Ekonomik Bir Degerlendirme

Haydar Livatyali *

Y Yildiz Teknik Universtesi, Istanbul, Tiirkiye, hlivatya@yildiz.edu.tr

OZET

Hammaddeden iirline gelencksel imalat teknolojileri dokiim, sekillendirme, talagli imalat ve birlestirme (kaynak, lehim vb.)
seklinde siralanir ve temel malzeme grubu metaller olup demir alagimlari en agirlikli konumdadir. Tarih boyunca zanaatkar
ve ustalarin elinde ¢cogu zaman siparige dayali tekil iiretim biciminde uygulanan imalat siiregleri, 19 YY 1n sonlarindan
itibaren seri iiretim modeli cercevesinde makinelerde uygulanir hale gelmistir. Onceleri mekanik, daha sonra elektriksel ve
elektronik otomasyon sistemleri tarafindan gerceklestirilen imalatta siireler kisalmus, el is¢iligi azalmig ve boylece kalitede
iyilesirken fire ve maliyette belirgin diislis saglanmistir. Programlanabilir otomasyon iriinde cesitliligi ve ozellestirme
imkanlarin1 da getirmis bu da refah seviyesi ve beklentileri artan toplumlart yeniden eski ¢aglarin siparig usulii iiretim
modeline siiriiklemektedir.

3-boyutlu yazici ad1 verilen bilgisayar denetimli makinelerde gergeklestirilen ve 1990lardan itibaren giindeme gelen eklemeli
(veya katmanli) imalat (EI) teknolojileri geleneksel ydntemlere alternatif olarak ortaya ¢ikmus, dnce farkli teknolojiler ile
kagit ve polimerler ile uygulanirken daha sonra metal alasimlarina da uygulanabilir hale getirilmistir. Ancak 21. YY’in ilk
¢eyreginin tamamlandigi noktada bu yontemler hala gérece yavas ve yiikksek maliyetlidir. Ayrica geometrik kesinlik, yiizey
kalitesi ve dayanim problemleri talagli imalat gibi tamamlayici geleneksel islemleri gerekli kilmaktadir.

Genel olarak pargalar kiigiildiikce ve standartlastik¢a islem hizlar1 ¢ok artmus, liretim kati otomasyon sistemleri iginde
neredeyse tamamen el degmeden yapilabilir hale gelmistir. Vida, civata, ¢ivi gibi baglant1 elemanlari, boru, dirsek, nipel,
mangon, vana vb. tesisat elemanlar1 veya elektrik baglanti parcalari ile metal, plastik, cam ve kagit ambalaj elemanlar tipik
ornekler olarak sayilabilir. Bu tiir parcalarin ve iriinlerin ekonomik olarak seri tiretimden baska bir model ile saglanmasi
miimkiin degildir. Diger yandan siparige veya kisiye gore 6zellestirilmig ve kullanma dmiirleri kisa iiriinlere de giderek artan
bir talep oldugu g6z 6niine alindiginda dokiim, dovme, metal levha derin gekme gibi kalip gerektiren yontemler anlamlarini
yitirmektedir. Boyle iirlinlerde malzemelerin toz, tel veya ¢ubuk gibi temel formlarindan baglayip son sekli veya son-gekle
yakin bir geometriyi saglayan eklemeli imalat teknolojileri daha ekonomik hale gelmektedir. Siirdiiriilebilirligin merkeze
yerlesme kte oldugu cagimizda alternatif teknolojilerin durmadan siiregelen gelisimleri ¢ercevesinde eklemeli imalatin
dokiim ve sekillendirme gibi pek ¢ok geleneksel yontemlerin biiyiik oranda yerini alacagi 6ngoriilmektedir.

Anahtar Kelimeler: Geleneksel imalat, eklemeli imalat, stirdiiriilebilirlik
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Integration of Artificial Intelligence into Education and Life on the Axis of

Sustainability

Ozgen Korkmaz * , Emre Coban *

! Amasya University Faculty of Engineering, Amasya, Tiirkiye, ozgenkorkmaz@gmail.com
2 Ardahan University Vocational School of Technical Sciences, Ardahan, Tiirkiye, emrecoban@ardahan.edu.tr

ABSTRACT

This study explores the role of sustainability in education and how artificial intelligence (Al) contributes to this process.
Sustainability combines economic, social, and environmental factors, showing how education systems support these
elements. In education, sustainability aims to create fair and accessible learning environments that meet the needs of
individuals and communities. The integration of technology, especially Al, into education has the potential to make learning
processes more efficient but also brings some challenges. Al can improve the quality of education by offering personalized
learning experiences, but it also raises concerns like data privacy, ethical issues, and technological dependence. Additionally,
the use of Al in education may weaken teacher-student relationships and negatively affect students' social interactions. In
conclusion, the integration of artificial intelligence in education offers a significant opportunity to achieve sustainable
development goals, but it is essential to consider the disadvantages encountered in this process and develop solutions.
Ensuring data security and ethical standards is essential for education systems to effectively use Al technologies.

Keywords: Sustainability, Education, Artificial Intelligence
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Siirdiiriilebilirlik Ekseninde Yapay Zekianin Egitime ve Yasama Entegrasyonu
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2 Ardahan Universitesi, Teknik Bilimler MYO, Ardahan, Tiirkiye, emrecoban@ardahan.edu.tr

OZET

Bu calismanin amaci siirdiiriilebilirlik kavramiin egitimdeki yeri ve yapay zekdnin bu siiregteki roliinii
incelemektedir. Siirdiiriilebilirlik, ekonomik, sosyal ve ¢evresel faktorleri bir araya getirerek, egitim sistemlerinin
bu unsurlara nasil katki sagladigini ortaya koymaktadir. Egitimde siirdiiriilebilirlik, bireylerin ve toplumlarin
ihtiyaclarina yanit verebilen, esitlik¢i ve erisilebilir bir 6grenme ortami yaratmay1 hedeflemektedir. Teknolojinin,
Ozellikle yapay zekanin, egitimdeki entegrasyonu, 6grenme siireglerini daha etkili hale getirme potansiyeli
tagirken, ayni zamanda bazi dezavantajlari1 da beraberinde getirmektedir. Yapay zeka, kigisellestirilmis 6grenme
deneyimleri sunarak egitim kalitesini artirabilirken, veri gizliligi, etik kaygilar ve teknolojik bagimlilik gibi
sorunlar da ortaya cikmaktadir. Ayrica, yapay zekanin egitimdeki kullanimi, 6gretmen-6grenci iliskilerini
zayiflatabilir ve dgrencilerin sosyal etkilesimlerini olumsuz yonde etkileyebilir. Sonug olarak, yapay zekanin
egitimdeki entegrasyonu, siirdiiriilebilir kalkinma hedeflerine ulasmada 6nemli bir firsat sunmakta, ancak bu
stirecte karsilagilan dezavantajlarin dikkate alinmasi ve ¢oziim yollariin gelistirilmesi gerekmektedir. Egitim
sistemlerinin, yapay zeka teknolojilerini etkili bir sekilde kullanabilmesi i¢in veri giivenligi ve etik standartlarin
saglanmasi kritik dneme sahiptir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Egitim, Yapay Zeka
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A Context-Based Learning Approach: FEACA Model

Erdem Kogak!

Science Teacher & Master Student, Amasya University, Amasya, Tiirkiye, erdemkocak3@hotmail.com

ABSTRACT

The aim of this study is to examine and present the FEACA model, one of the context-based learning approaches. The
research was conducted by document analysis, one of the qualitative research methods. In the study process, context-based
learning approaches were accessed from the databases of Google Scholar, Yoktez, DergiPark and Ulakbim websites and
those belonging to the FEACA Model were examined. As a result of the research, it was seen that the number of studies on
the FEACA model was very limited. When the FEACA model was examined, it was understood that the model was put
forward and used for the first time by Thai academician Kittima Panprueksa and that the five steps of the model gave the
model its nhame. In addition, the FEACA model, like other context-based learning approaches, is based on constructivist
learning principles that put the learner at the center. In the literature, only six studies on the FEACA model were found. One
of these studies is a master's thesis and the others are research articles. As a result of the examinations, it was seen that the
use of the FEACA model in science courses increased students' conceptual understanding and analytical thinking skills. It is
thought that using the model in science teaching and increasing the number of academic studies will lead to an increase in
science achievement.

Keywords: Context-Based Learning, FEACA model, Constructivism

Baglam Temelli Bir Ogrenme Yaklasimi: FEACA Modeli

Erdem Kocak'

'Fen Bilimleri Ogretmeni & Yiiksek Lisan Ogrencisi, Amasya Universitesi, Amasya, Tiirkiye,
erdemkocak3@hotmail.com

OZET

Bu ¢aligmanin amaci baglam temelli 6grenme yaklagimlarindan FEACA modelinin incelenmesi ve tanitilmasidir. Aragtirma
nitel arastirma yontemlerinden dokiiman analizi ile gergeklestirilmistir. Calisma siirecinde Google Akademik, Yoktez,
DergiPark ve Ulakbim internet sitelerinin veri tabanlarindan baglam temelli 6grenme yaklagimlarina ulagilarak FEACA
Modeline ait olanlar incelenmistir. Arastirma sonucunda FEACA modeline ait ¢alisma sayisinin ¢ok sinirlt oldugu
goriilmiistiir. FEACA modeli incelendiginde, modelin Taylandli akademisyen Kittima Panprueksa tarafindan ortaya
konularak ilk kez kullanildig1 ve modele ait bes basamagin modele ismini verdigi anlagilmistir. Ayrica FEACA modeli diger
baglam temelli 6grenme yaklasimlar: gibi 6grenciyi merkeze alan yapilandirmaci 6grenme temellerine dayanmaktadir.
Literatiirde ise FEACA modeli ile ilgili yalnizca alt1 ¢alismaya rastlanilmistir. Bu ¢alismalardan biri yiiksek lisans tezi,
digerleri aragtirma makalesidir. incelemeler sonucunda FEACA modelinin fen bilimleri dersinde kullanimimin 6grencilerin
kavramsal anlama ve analitik diisiinme becerilerinde artis sagladigi goriilmiistiir. Modelin fen dgretiminde kullanilmasinin
ve yapilan akademik ¢aligmalarin arttirilmasinin fen basarisinda artiga sebep olacagi diisiiniilmektedir.

Anahtar Kelimeler: : Baglam Temelli Ogrenme, FEACA modeli, Yapilandirmacilik
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Digital Transformation in Science Education: Evaluation and Assessment of 5%
Grade Exams Using Artificial Intelligence

Kevser Baysal * ', Harun Celik

! Kirikkale University Institute of Science, Kirikkale, Tiirkiye, kvsrbysal@gmail.com
2 Kirikkale University Faculty of Education, Kirikkale, Tiirkiye, haruncelik@kku.edu.tr

ABSTRACT

Advancements in science and technology have led to the evolution of society, health, industry, and education, creating new
opportunities. Within this context, the role of artificial intelligence (Al) in education during the digital transformation era is
being examined. This study focuses on evaluating written exams conducted as part of the 5th Grade "Exploring Force" unit
in the Turkey Century Maarif Model Science Curriculum using Al, specifically ChatGPT (GPT-4), and analyzing the
consistency between Al and teacher evaluations. Exams were graded using a Natural Language Processing (NLP)-based Al
platform, supporting the teaching of the "Exploring Force™ unit. The study was designed as qualitative research, and data
were systematically analyzed. The consistency between teacher and Al evaluations was assessed using Cohen's Kappa (k)
statistic. Findings indicate that ChatGPT (GPT-4) provides more objective and consistent evaluations compared to teachers
and that Al-driven feedback has the potential to accelerate student development.

Keywords: Atrtificial Intelligence, Science Education, Digital Transformation and Education

Fen Bilgisi Egitiminde Dijital Degisim: Yapay Zeka ile S. Stmf Sinavlarmin
Ol¢me ve Degerlendirilmesi

Kevser Baysal * (%, Harun Celik

! Kirikkale (Zniversitesi Fen Bilimleri Enstitiisii, Kirikkale, Tiirkiye, kvsrbysal@gmail.com
2 Kirikkale Universitesi Egitim Fakiiltesi, Kirikkale, Tiirkiye, haruncelik@kku.edu.tr

OZET

Bilim ve teknolojideki degisimler, toplum, saglik, sanayi ve egitim alanlarimin evrilmesine ve yeni firsatlar dogmasini
saglamistir. Bu baglamda, dijital doniisiim siirecinde yapay zekanin (Al) egitimdeki rolii incelenmektedir. 5. sinif Tiirkiye
Yiizyili Maarif Modeli Fen Bilimleri Dersi Ogretim Programi 5.smif "Kuvveti Taniyalim" kapsaminda yapilan yazili
smavlarin yapay zeka (Al), ozellikle ChatGPT (GPT-4) kullanilarak degerlendirilmesi ve bu degerlendirmelerin
ogretmenlerle yapay zeka arasinda tutarhliginin analiz edilmesi amaglanmaktadir. Dogal Dil isleme (NLP) tabanl bir yapay
zeka platformu kullanilarak sinavlar puanlanmis ve 'Kuvveti Taniyalim' {initesinin 6gretimi desteklenmistir. Calisma nitel
arastirma yontemi kapsaminda planlanmus ve veriler sistematik sekilde analiz edilerek degerlendirilmistir. Ogretmenler ve
yapay zeka (Al) degerlendirmeleri arasindaki uyusma ylizdesini 6lgmek i¢in Kappa (k) istatistigi kullanilarak iki
degerlendirme tiirii arasindaki tutarlilik analiz edilmistir. Bulgular ChatGPT (GPT-4)'iin 6gretmen degerlendirmelerine gore
daha objektif ve tutarli oldugunu gostermektedir. Ayrica, yapay zekd destekli geri bildirimlerin &grenci gelisimini
hizlandirma potansiyeline sahip oldugu belirlenmistir.

Anahtar Kelimeler: Yapay Zeka, Fen Bilgisi Egitimi, Dijital Doniisim ve Egitim
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Needs Analysis of Teachers Based on the 2018 Science Curriculum

Ozgiin Kurtcuoglu* = , Harun Celik?

! Kirikkale University Institute of Science, Kirtkkale, Tiirkiye, ozgunkurtcuoglu@gmail.com
2 Kirtkkale University Faculty of Education, Kinkkale, Tiirkiye haruncelik@kku.edu.tr

ABSTRACT

Curricula can develop through individual, society, science and environment variables. Changing pedagogical approaches in
education necessitates the change of curricula. Due to these changes, the 2018 Science Curriculum should also be analyzed
in this respect. In this context, the study aims to examine the aspects of the 2018 Science Curriculum that need to be improved
and to reveal the situations that are expected to be improved. Opinions about the current program were limited to the opinions
of teachers in Ankara province center through a semi-structured interview form and were investigated with qualitative
research method. Qualitative research focuses on individuals' experiences, thoughts and perceptions, and this study is an
approach to analyze teachers' evaluations in depth. The findings of the study were categorized through content analysis.
Although the 2018 Science Curriculum aims to provide students with basic scientific concepts, some deficiencies were
observed in its implementation. In particular, the lack of student-centered learning approaches and the lack of content
appropriate to current scientific developments stand out in this program. The research shows that enriching the curriculum
with more flexible and up-to-date content can increase students' success and contribute to teaching processes.

Keywords: 2018 Science Curriculum of the Ministry of National Education, Needs Analysis, Content Analysis

2018 Fen Bilimleri Dersi Ogretim Programi Temelinde Ogretmenlerin ihtiyac
Analizleri

Ozgiin Kurtcuoglu* ', Harun Celik?

L Kirikkale l?'niversitesi Fen Bilimleri Enstitiisii, Kirikkale, Tiirkiye, 0zgunkurtcuoglu@gmail.com
2 Kirikkale Universitesi Egitim Fakiiltesi, Kirtkkale, Tiirkiye, haruncelik@kku.edu.tr

OZET

Ogretim programlari birey, toplum, bilim ve gevre degiskenleri iizerinden gelisebilmektedir. Egitimde degisen pedagojik
yaklagimlarda 6gretim programlarinin degisimini zorunlu kilmaktadir. Bu degisimlerden dolay1r 2018 Fen Bilimleri Dersi
Ogretim Programimin da bu agidan analiz edilmesi gerekir. Bu baglamda calisma, 2018 Fen Bilimleri Ogretim Programi'nin
gelistirilmesi gereken yonlerini incelemeyi ve iyilestirilmesi beklenilen durumlari ortaya ¢ikarmay1 amaglamaktadir. Mevcut
program hakkinda goriisler yari-yapilandirilmis goriisme formu iizerinden Ankara il merkezindeki 6gretmenlerin goriisleri
ile sinirlandirilmis ve nitel aragtirma yontemiyle arastirilmistir. Nitel aragtirma bireylerin deneyimlerine, diislincelerine ve
algilarina odaklanir, bu ¢aligma 6gretmenlerin degerlendirmelerini derinlemesine analiz etmeye yonelik bir yaklagimdir.
Caligma bulgular1 igerik analizleri ile kategorize edilmistir. 2018 Fen Bilimleri Dersi Ogretim Programu, dgrencilere temel
bilimsel kavramlar1 kazandirmay1 hedeflese de, uygulamada bazi eksiklikler gdzlemlenmistir. Ozellikle, dgrenci merkezli
Ogrenme yaklagimlarina yeterince yer verilmemesi ve giincel bilimsel gelismelere uygun igeriklerin eksikligi bu programda
one cikmaktadir. Aragtirma programin daha esnek ve giincel igeriklerle zenginlestirilmesinin, dgrencilerin basarisim
artirabilecegini ve 6gretim siireglerine katki saglayabilecegini gostermektedir.

Anahtar Kelimeler: 2018 Fen Bilimleri Dersi Ogretim Programu, Thtiyag Analizi, I¢erik Analizi
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A Metaverse Practice for Teaching Purposes: The Solar System

Gokhan Sontay*

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

ABSTRACT

Metaverse is considered as a digital representation of a real world. This digital world is an environment where people can
create and experience content without physical limitations. The study aims to reveal the feelings and thoughts of 6th grade
secondary school students about the virtual classroom created with Metaverse technology on the subject of the Solar System.
The phenomenological design, one of the qualitative research methods, was used in the research. The participants consist of
eight 6th grade students studying in a school affiliated to the central district of Amasya province. A semi-structured interview
form consisting of five questions was used as the data collection tool within the scope of the study. The analysis of the data
was carried out with the descriptive analysis method with the help of the NVivo program. Models were used in the
presentation of the findings. According to the findings, it was concluded that the virtual classroom created with Metaverse
concretized the teaching process, the learning of the subjects was more permanent and the lessons were made fun. It is
thought that this study will be useful for the students to better understand the subject of the Solar System.

Keywords: Metaverse, Solar System, Virtual classroom

Ogretim Amach Bir Metaverse Uygulamasi: Giines Sistemi
Gokhan Sontay*

L1 Milli Egitim Miidiirligii, Amasya, Tiirkiye, gokhansontay@gmail.com,

OZET

Metaverse gergek bir diinyanin dijital bir temsili olarak goriilmektedir. Bu dijital diinya insanlarin fiziksel sinirlama
olmaksizin igerikler olusturabilecegi ve bu icerikleri deneyimleyebilecegi ortamlardir. Bu aragtirmanin amaci, ortaokul 6.
siif dgrencilerinin Giines Sistemi konusuna yonelik Metaverse teknolojisi ile olusturulan sanal sinif hakkinda duygu ve
diislincelerini ortaya koymaktir. Arastirmada, nitel arastirma yontemlerinden olgubilim deseninden yararlanilmustir.
Arastirmanin katilimcilarini, Amasya ilinin merkez ilgesine bagli bir okulda 6. siniflarda 6grenim gérmekte olan sekiz
ogrenci olusturmaktadir. Calisma kapsaminda veri toplama araci olarak bes sorudan olusan yari1 yapilandirilmig goriisme
formu kullamlmustir. Arastirmada verilerin analizi, NVivo programi yardimiyla betimsel analiz yontemi ile
gergeklestirilmistir. Bulgularin sunulmasinda modellemelerden yararlanilmigtir. Arastirmada bulgulara dayali olarak
Metaverse ile olusturulan sanal sinifin 6gretim siirecini somutlastirdigi, konularin 6grenilmesinin daha kalic1 oldugu ve
dersleri eglenceli hale getirdigi gibi sonuglara varilmistir. Bu ¢alismanin 6grencilerin Giines Sistemi konusunu daha iyi
kavramalari i¢in yararli olacagi diisiiniilmektedir.

Anahtar Kelimeler: Metaverse, Giines Sistemi, Sanal simif
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Teachers' Opinions on 4006-TUBITAK Science Fairs Organized in Their
Schools

Hiiseyin Yolcu!

1Science Teacher & PhD Student, Amasya University, Amasya, Tiirkiye, hs.yolcu@gmail.com

ABSTRACT

Science fairs offer a suitable environment for students to share the new information they have learned with larger groups and
to apply scientific methods and problem-solving stages in the learning process. Throughout the preparation, implementation
and evaluation processes of the projects, project advisors and coordinators play a very active role. Therefore, identifying the
problems encountered in these processes related to science fairs is of great importance in order to realize science fairs more
efficiently in the future. In this context, the study aims to determine the expectations of project advisors and project managers
from 4006-TUBITAK Science Fairs and the problems they encounter during the fair process. In accordance with this
purpose, the study was conducted with the cross-sectional survey model, one of the quantitative research methods. The
sample of the study consisted of a total of 321 project coordinators and consultant teachers working in the 4006-TUBITAK
Science Fair in Amasya province in the 2023-2024 academic year. The data were collected using the TUBITAK 4006
Teacher Opinion Questionnaire Form applied to the sample. At the end of the study, it was concluded that the fair was
generally productive, and it was reported that such practices should be expanded, more effective training should be given to
teachers, and more time and space should be arranged for fair preparation.

Keywords: TUBITAK 4006, Science Fair, Teacher’ Opinion

Ogretmenlerin Okullarinda Diizenlenen 4006-TUBITAK Bilim Fuarlarina
Iliskin Goriisleri

Hiiseyin Yolcu®*

1Fen Bilimleri Ogretmeni & Doktora Ogrencisi, Amasya Universitesi, Amasya, Tiirkiye, hs.yolcu@gmail.com

OZET

Bilim fuarlar1 dgrencilerin dgrendikleri yeni bilgileri daha genis gruplarla paylasmasi, 6grenme siirecinde bilimsel
yontemleri ve problem ¢dzme asamalarini uygulayabilmesi i¢in uygun ortam saglamaktadir. Projelerin hazirlik, uygulama
ve degerlendirme siireci boyunca proje danigsmanlar ve yiiriitiiciileri oldukga aktif rol almaktadir. Dolayistyla bilim fuarlarina
iligskin s6z konusu bu siireglerde karsilagilan problemlerin belirlenmesi sonraki donemlerdeki bilim fuarlarinin daha verimli
gerceklestirilmesi adina olduk¢a 6nemlidir. Bu baglamda ¢alismada proje damgmanlar1 ve yiiriitiiciilerinin 4006-TUBITAK
Bilim Fuarlarindan beklentilerinin ve fuar siirecinde karsilastiklari sorunlarin belirlenmesi amaglanmaktadir. Bu amag
dogrultusunda calisma, nicel arastirma yontemlerinden kesitsel tarama modeli ile gergeklestirilmistir. Arastirmanin
orneklemini 2023-2024 egitim-6gretim yilinda Amasya ilinde 4006-TUBITAK Bilim Fuari’nda gérevli toplam 321 proje
yiiriitiiciisii ve danigman 6gretmen olusturmustur. Veriler, drnekleme uygulanan TUBITAK 4006 Ogretmen Gériisleri Anket
Formu kullanilarak toplanmustir. Verilerden ¢alisma sonunda fuarin genelde verimli gegtigi sonucuna varilmis ve bu tiir
uygulamalarin yayginlastirilmasi, dgretmenlere daha etkin egitim verilmesi, fuar hazirligi i¢in daha fazla zaman ve yer
ayarlanmasi gerektigi raporlanmustir.

Anahtar Kelimeler: TUBITAK 4006, Bilim Fuari, Ogretmen Gériisii
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Formative Assessment in Science Education: A Literature Review

Burcu Torun (&, Murat Pektas 2

1 MEB, Amasya, Tiirkiye, burcu.torunl@gmail.com,
2 Kastamonu University, Faculty of Education, Kastamonu, Tiirkiye, pektasenator@gmail.com,

ABSTRACT

Formative assessment refers to the continuous monitoring of the learning process and providing feedback to students to help
them achieve their learning objectives. This assessment approach holds particular significance in fields like science
education, where the development of conceptual understanding and scientific process skills is a primary goal. Science
education aims to engage students with scientific knowledge, enhance their problem-solving abilities, and foster an
understanding of real-world scientific processes. Formative assessment plays a supportive role in this process by guiding
students and enhancing their learning experiences. This study focuses on the role of formative assessment in science
education, drawing on insights from existing literature. Definitions of formative assessment and its models are discussed to
provide a comprehensive understanding. Findings indicate that formative assessment not only supports students’ learning
processes but also enables teachers to continuously refine their instructional strategies. In the context of science education,
formative assessment emerges as an effective strategy for fostering deep learning and promoting scientific understanding.

Keywords: Science education, Formative assessment, Literature review

Fen Egitiminde Bicimlendirici Degerlendirme: Literatiir Taramasi
Burcu Torun (&, Murat Pektas 2

Y MEB, Amasya, Tiirkiye, burcu.torun1@gmail.com,
2 Kastamonu Universitesi, Egitim Fakiiltesi, Kastamonu, Tiirkiye, pektasenator@gmail.com,

OZET

Bicimlendirici degerlendirme, 6grenme siirecini siirekli izleme ve 6grencilere 6grenme hedeflerine ulagmalar1 igin geri
bildirim saglama siirecidir. Bu degerlendirme yaklagimi, 6zellikle fen egitimi gibi 68rencilerin kavramsal anlayis ve bilimsel
stire¢ becerileri kazanmalariin hedeflendigi alanlarda kritik bir neme sahiptir. Fen egitimi, 6grencilerin bilimsel bilgiyle
etkilesim kurmasini, problem ¢6zme becerilerini gelistirmesini ve ger¢ek diinyadaki bilimsel siirecleri anlamasini amaglar.
Bigimlendirici degerlendirme ise bu siirecte 6grencilere rehberlik ederek 6grenmeyi destekleyici bir rol oynar. Bu ¢alismada,
bi¢imlendirici degerlendirmenin fen egitimindeki roliine odaklanilmis, mevcut literatiirden elde edilen bilgiler dogrultusunda
bi¢imlendirici degerlendirmeyle ilgili yapilan tanimlara, bigimlendirici degerlendirme modellerine yer verilmistir. Arastirma
bulgularina gore, bigcimlendirici degerlendirme, yalnizca dgrencilerin 6grenme siireglerini desteklemekle kalmayip, aym
zamanda Ogretmenlerin dgretim yontemlerini siirekli olarak iyilestirmesine de olanak tanir. Fen egitimi baglaminda, bu
degerlendirme yontemi, 6grencilerin derinlemesine 6grenme ve bilimsel anlayis gelistirme siireglerini giiglendiren etkili bir
strateji olarak 6ne ¢ikmaktadir.

Anahtar Kelimeler: Fen egitimi, Bigimlendirici degerlendirme, Literatiir taramasi
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The Effect of Educational Digital Game-based Learning on Teaching Hooke's
law: Try and See!

Hiiseyin Mira¢ Pektas *

Y Karikkale University, Faculty of Education, Kirikkale, Tiirkive, hmiracpektas@hotmail.com,

ABSTRACT

In this study, in which the effect of developing an educational digital game on students' attitudes towards physics was
investigated, a quasi-experimental design with pretest/posttest control group design was used. While the control group
conducted the experiment using PhET: Interactive simulations programme, the experimental group conducted the experiment
in an educational digital game-based learning environment developed by the researcher. The study group of the research
consisted of 46 11th grade students selected voluntarily. ‘Attitude towards physics scale’ was used in the study. When the
findings of the study were examined, it was found that there was no significant difference between the pretest scores of the
experimental and control groups, while there was a significant difference between the posttest scores in favour of the
experimental group as a result of independent t test analysis. As a result, in this study, it was revealed that it is important to
intensify the interest of students who spend most of their free time playing games in front of the computer to educational
games with activities related to the courses.

Keywords: Educational digital game, Hooke's law, Attitude towards physics, Unity game platform

Egitsel Dijital Oyun Tabanh Ogrenmenin Hooke Yasasinin Ogretilmesine
Etkisi: Dene ve Gor!

Hiiseyin Mira¢ Pektas *

! Kirtkkale Universitesi, Egitim FAkiiltesi, Kirtkkale, Tiirkiye, hmiracpektas@hotmail.com,

OZET

Egitsel dijital oyun gelistirilerek 6grencilerin fizige yonelik tutumlarina olan etkisinin aragtirildigi bu caligmada yar1 deneysel
desen olan on test/son test kontrol gruplu desen kullanilmistir. Kontrol grubu PhET: Interactive simulations programi
kullanarak deney yaparken, deney grubu ise arastirmaci tarafindan gelistirilen egitsel dijital oyun tabanl bir 6grenme
ortaminda deneyi gerceklestirmislerdir. Arastirmanin c¢alisma grubunu goniillii olarak secilen 46 11. simf Ogrencisi
olusturmaktadir. Calismada “Fizige yonelik tutum 6lgegi” kullanilmigtir. Calismanin bulgularina bakildiginda, deney ve
kontrol gruplarmin ontest puanlar1 arasinda anlamli bir farklilik olmazken, sontest puanlar1 arasinda anlaml bir farklilik
oldugu bagimsiz t testi analizi sonucunda deney grubu lehine bulunmustur. Sonug olarak bu aragtirmada bos zamanlarinin
¢ogunu bilgisayar basinda oyun oynayarak gegiren dgrencilerin oyunlara yonelik ilgilerinin, derslerle ilgili etkinliklerin
bulundugu egitsel oyunlara yogunlastirilmasinin dnemli oldugu ortaya konulmustur.

Anahtar Kelimeler: Egitsel dijital oyun, Hooke yasasi, Fizige yonelik tutum, Unity oyun platformu
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Examining Teachers' 21% Century Teaching Skills According to Various
Variables: The Case of Karaman Province

Meral Baynal * (%, Biisra Bakioglu ?

! Karamanoglu Mehmetbey University, Karaman, Tiirkiye, meralbaynal@gmail.com
2 Karamanoglu Mehmetbey University, Karaman, Tiirkiye, busrabakioglu@gmail.com

ABSTRACT

The aim of this study is to examine the 21% century teaching skills of science teachers (classroom, science, physics, chemistry
and biology) according to various variables. The research was created with the screening model from quantitative research
designs. The sample of the research consisted of 222 teachers who work in Karaman Province and teach science in the 2023-
2024 academic year. Data were collected with the personal information form and the 21% Century Teaching Skills Scale. In
the study, 21% century teaching skills of science teachers were evaluated according to the total score and sub-factors of the
scale according to their gender, years of service, school levels they work at and educational status. According to the data
obtained, while there was no significant difference between the 21% century teaching skills of science teachers and the total
scores of genders, age, years of service and educational status, it was found that there was a difference according to the
school level they worked at. Suggestions were made that teacher education and professional development programs for
science teachers should take these differences into account to better meet the needs of teachers working at different school
levels.

Keywords: 21% century teaching skills, Science lesson, Science teachers.

(")gretmenlerin 21. Yiizyil (")greten Becerilerinin Cesitli Degiskenlere Gore
Incelenmesi: Karaman Ili Ornegi

Meral Baynall , Biisra Bakioglu 2

YKaramanoglu Mehmetbey Qniversitesi, Karaman, Tiirkiye, meralbaynal@gmail.com
2 Karamanoglu Mehmetbey Universitesi, Karaman, Tiirkiye, busrabakioglu@gmail.com

OZET

Bu aragtirmanin amaci fen bilimleri dersi veren 6gretmenlerin (sinif, fen, fizik, kimya ve biyoloji) 21. yiizy1l 6greten
becerilerinin ¢esitli degigskenlere goére incelenmesidir. Aragtirma nicel aragtirma desenlerinden tarama modeli ile
olusturulmustur. Arastirmanin érneklemini 2023-2024 egitim 6gretim yilinda Karaman ili’nde gorev yapan ve fen bilimleri
dersi veren 222 6gretmen olusturmaktadir. Veriler kisisel bilgi formu ve 21. Yiizy1l Ogreten Becerileri Olgegi araciligiyla
elde edilmistir. Arastirmada 21. ylizyil dgreten becerileri fen bilimleri dersi veren 6gretmenlerinin, cinsiyetleri, meslekte
calisilan yillarma, ¢alistiklar1 okul diizeylerine ve 6grenim durumlarina gére toplam puan ve 6lgegin alt faktorlerine gore
degerlendirilmistir. Elde edilen verilere gore fen bilimleri dersi veren 6gretmenlerin 21. ylizy1l 68reten becerileri ile cinsiyet,
yas, meslekte calisilan yil ve 6grenim durumlar1 toplam puanlarina gore aralarinda anlamli bir fark bulunmazken, calisilan
okul diizeyine gore fark oldugu tespit edilmistir. Fen dersi veren &gretmenlerin 6gretmen egitimi ve profesyonel gelisim
programlarinin, farkli okul diizeylerinde ¢alisan 6gretmenlerin ihtiyaglarina daha iyi cevap verebilmesi i¢in bu farkliliklart
dikkate almas1 gerektigi gibi oneriler sunulmustur.

Anahtar Kelimeler: 21. Yiizy1l 6greten becerileri, Fen dersi, Fen 6gretmenleri
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Development of a Digital Game for Science Teaching: Investigating the Effect
on Attitude and Motivation

IIbey Volkan Yildiz * 0, Hiiseyin Mira¢ Pektas

! Kirikkale University Institute of Science, Kirtkkale, Tiirkiye, iloeyvolkanyldz@gmail.com,
2 Kirikkale University, Faculty of Education, Kirikkale, Tiirkiye, hmiracpektas@hotmail.com

ABSTRACT

The aim of this research is to design an educational digital game that positively increases students' attitudes and motivation
towards science. The game was developed through Unity digital game development software in accordance with the Digital
Game-Based Learning model. A quasi-experimental design with pretest and posttest control group was used to determine
how the digital educational game designed by the researchers affected the attitudes and motivation of eighth grade middle
school students towards science course. The experimental group of 20 students was selected by simple random sampling
method and the educational digital game was applied for 3 weeks (12 hours). In the control group of 20 students, a regular
lesson was taught in accordance with the curriculum. In order to determine the changes in the students, “Motivation Scale
for Learning Science” and “Attitude Scale for Science” were applied as pre-test before and post-test after the application. As
a result, it was determined that the use of educational digital games in science course had a significant effect on students'
attitudes towards science and motivation towards learning science.

Keywords: Science Education, Educational Digital Game, Unity

Fen Ogretimine Yonelik Dijital Bir Oyunun Gelistirilmesi: Tutum ve
Motivasyon Uzerindeki Etkisinin Incelenmesi

Ilbey Volkan Yildiz * &, Hiiseyin Mirag Pektas *

! Kirikkale (Zniversitesi Fen Bilimleri Enstitiisii, Kirikkale, Tiirkiye, ilbeyvolkanyldz@gmail.com
2 Kirikkale Universitesi, Egitim Fakiiltesi, Kirtkkale, Tiirkiye, hmiracpektas@hotmail.com

OZET

Bu arastirmanin amaci 6grencilerin fen bilimlerine yonelik tutum ve motivasyonu pozitif yonde artiran bir egitsel dijital
oyun tasarlamaktir. Oyun Dijital Oyun Tabanli Ogrenme modeline uygun olarak, Unity dijital oyun gelistirme yazilimi
iizerinden gelistirilmistir. Arastirmacilar tarafindan tasarlanan dijital egitsel oyunun ortaokul sekizinci smnif 6grencilerinin
fen bilgisi dersine yonelik tutum ve motivasyonlarini nasil etkiledigini belirlemek i¢in on test ve son test kontrol gruplu yar1
deneysel desen kullanilmigtir. Basit rastgele 6rneklem ydntemi ile segilen 20 kisilik deney grubu ile 3 hafta (12 saat) siire
boyunca egitsel dijital oyun uygulanmistir. 20 kisilik kontrol grubunda ise miifredata uygun bir sekilde olagan bir ders
islenmistir. Ogrencilerdeki degisimlerin tespiti icin uygulama dncesi 6n test ve sonrasinda son test olarak “Fen Ogrenmeye
Yonelik Motivasyon Olgegi” ve “Fen Bilgisine Yénelik Tutum Olgegi” uygulanmistir. Sonug olarak fen bilgisi dersinde
egitsel dijital oyun kullaniminin 6grencilerin fen bilgisine yonelik tutum ve fen 6grenmeye yonelik motivasyonlari iizerinde
anlamli bir etkisinin oldugu tespit edilmistir.

Anahtar Kelimeler: : Fen Bilgisi Egitimi, Egitsel Dijital Oyun, Unity
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Game-Based Disaster Awareness and Risk Prevention Learning Method:
Disaster Quiz

Arzu Varol !

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

ABSTRACT

Thanks to quality disaster education, it is possible to minimize the damage that disasters can cause by looking at them from
a scientific framework, examining disasters from different dimensions and taking precautions. Considering that each age
group has different learning approaches, it would be better to plan disaster awareness training according to these approaches.
The high vulnerability of children and young people in disasters requires them to be careful in sharing what they have learned
about disaster preparedness and awareness with their peers and society. For this reason, it is important for children and young
people to have good knowledge of academic information on this subject in order to be informed about disasters and develop
conscious awareness. The aim of our study is to raise awareness about disaster awareness and risk prevention through game-
based learning method. For this reason, we developed the 'Disaster Quiz' game, which is a game-based teaching material. In
the pre-test of our study, the arithmetic mean and standard deviation values of the experimental and control group's attitudes
towards disaster, the post-test arithmetic mean and standard deviation values, and the t-test values of the experimental and
control groups are presented by calculation.

Keywords: Disaster Awareness, Disaster Risk Prevention; Game-Based Disaster Awareness Training

Oyun Tabanh Afet Farkindahg ve Risk Onleme Ogrenme Yontemi: Disaster
Quiz
Arzu Varol !

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

OZET

Kaliteli bir afet egitimi sayesinde bilimsel bir ¢cerceveden bakarak, afetleri farkli boyutlarla ele alarak incelemeyle ve alinan
tedbirlerle afetlerin verebilecegi zararlar1 en aza indirmek miimkiindiir. Her yas grubunun farkli 6grenme yaklasimlarinin
oldugunu diisliniirsek afet farkindalik egitimlerini bu yaklasimlara gére planlamak daha dogru olur. Cocuk ve genglerin
afetlerde zarar gorebilirliginin yiliksek olmasi, afetlere hazirlikli ve bilingli olma konularinda 6grendiklerini akranlar1 ve
toplumla paylasmada mutlaka dikkatli olmalarmi gerektirir. Bu sebeple gocuk ve genglerin afetler konusunda bilgi sahibi
olmasi ve bilingli farkindalik geligtirmesi i¢in bu konudaki akademik bilgileri iyi bilmeleri 6nemlidir. Calismamizin amact,
afet farkindaligi ve risk 6nleme konusunda oyun tabanh 6grenme yontemiyle farkindalik ¢aligmasidir. Bu sebeple oyun
tabanli bir 6gretim materyali olan ‘Disaster Quiz’ oyununu gelistirdik. Calismamizin 6n testinde, deney ve kontrol grubunun
afete yonelik tutumlarinin aritmetik ortalamasi ve standart sapma degerleri, son test aritmetik ortalamasi ve standart sapma
degerleri, deney ve kontrol grubunun t- test degerleri hesaplanarak sunulmustur.

Anahtar Kelimeler: Afet Farkindaligi, Afet Risk Onleme; Oyun Tabanli Afet Farkindaligi Egitimi
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Establishment of Medical Metrology Laboratory for Azerbaijan Metrology
Institute
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ITUBITAK National Metrology Institute (TUBITAK UME), Medical Metrology Laboratory, Kocaeli, Tiirkiye,
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2TUBITAK National Metrology Institute (TUBITAK UME), Medical Metrology Laboratory, Kocaeli, Tiirkiye
huseyinokan.durmus@tubitak.gov.tr

STUBITAK National Metrology Institute (TUBITAK UME), Medical Metrology Laboratory, Kocaeli, Tiirkiye
elif.basaran@tubitak.gov.tr

“TUBITAK National Metrology Institute (TUBITAK UME), Medical Metrology Laboratory, Kocaeli, Tiirkiye
guler.gokhan@tubitak.gov.tr

ABSTRACT

Metrology is one of the cornerstones of a country's technical quality infrastructure and is key to economic development,
contributing significantly to the development of technical capabilities and standards in many sectors. Accurate and reliable
measurement systems ensure the maintenance of standards and optimization of processes in many fields from industry to
health, agriculture to the environment. TUBITAK National Metrology Institute (UME) Medical Metrology Laboratory has
been serving the Turkish healthcare system for more than 10 years to ensure measurement traceability and reliability of
devices used in the healthcare field. Within the scope of the Azerbaijan Metrology Institute (AzMI) project, TUBITAK UME
has been establishing a total of 12 laboratories, including the establishment of the Medical Metrology Laboratory within
AzMI. In this context, all main devices such as calibrators, simulators and analyzers required in the field of medical
metrology were provided by our laboratory, technical personnel were trained and the basic laboratory infrastructure was
completed. This project is expected to provide an important impetus for Azerbaijan's integration into the metrology world.
In addition, the project in Azerbaijan contributes to strengthening regional cooperation between countries and capacity
building in the field of metrology. While supporting technological and economic development, such projects also make
strategic contributions to strengthening international cooperation by promoting the exchange of scientific knowledge
between countries.

Keywords: Medical Metrology, Calibrators, Simulators, Analyzers, Medical Calibration.
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Azerbaycan Metroloji Enstitiisii icin Medikal Metroloji Laboratuvart Kurulmasi
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OZET

Metroloji, bir iilkenin teknik kalite altyapisinin temel taslarindan biridir ve bircok sektorde teknik yeteneklerin ve
standartlarin gelistirilmesine onemli katkilar saglayarak ekonomik kalkinmanin anahtarini olusturmaktadir. Dogru ve
giivenilir 6l¢iim sistemleri, sanayiden saghiga, tarimdan ¢evreye kadar pek ¢ok alanda standartlarin korunmasini ve siireglerin
optimize edilmesini saglamaktadir. TUBITAK Ulusal Metroloji Enstitiisii (UME) Medikal Metroloji Laboratuvari, saglik
alaninda kullanilan cihazlarin 6l¢iim izlenebilirligi ve giivenilirligini saglamak amaciyla 10 yili agkin bir siiredir Tiirk saglik
sistemine hizmet vermektedir. Azerbaycan Metroloji Enstitiisii (AzMI) projesi kapsaminda, TUBITAK UME, AzMI
bilinyesinde Medikal Metroloji Laboratuvari’nin kurulumu da dahil olmak {izere toplam 12 laboratuvarin kurulumunu
gerceklestirmektedir. Bu kapsamda medikal metroloji alaninda gerekli kalibrator, simiilator ve analizor gibi tiim ana cihazlar
tarafimizdan temin edilmis, teknik personele egitimleri verilmis ve temel laboratuvar altyapisinin kurulumu tamamlanmaistir.
Bu projenin, Azerbaycan'in metroloji diinyasina entegrasyonunda énemli bir ivme kazandirmasi hedeflemektedir. Ayrica,
Azerbaycan'da gergeklestirilen proje ile tilkeler arasi bolgesel is birliginin giiclendirilmesine ve metroloji alaninda kapasite
gelistirilmesine de 6nemli katkilar sunulmaktadir. Bu tiir projeler, teknolojik ve ekonomik kalkinmay1 desteklerken, tilkeler
arasinda bilimsel bilgi aligverisini tesvik ederek uluslararasi is birliginin giiclenmesine de stratejik katkilar sunmaktadir.

Anahtar Kelimeler: Medikal Metroloji, Kalibratorler, Simiilatorler, Analizorler, Medikal Kalibrasyon.
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Science Teachers' Perspectives on Environmental Problems and
Environmental Education (A Case Study of Manisa Celal Bayar University)
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1 Manisa Celal Bayar University, Faculty of Education, Manisa, Tiirkiye, merve.polat@cbu.edu.tr
2 Manisa Celal Bayar University, Faculty of Education, Manisa, Tiirkiye, gulseerarslan19@gmail.com

ABSTRACT

It is of great importance for teacher candidates who will raise future generations to have environmental awareness and be
aware of environmental problems and to exhibit responsible behaviors towards the environment in terms of their knowledge,
skills, attitudes and perceptions of values regarding the environment. For this reason, the aim of the study is to determine the
views of science teacher candidates on environmental problems and environmental education. A total of 55 teacher
candidates who have registered 2024-2025 fall semester academic year at the Department of Science Education in Manisa
Celal Bayar University, have participated to this study. The scale developed by Ibis (2009) is used as the data collection tool.
The analyses in the study are evaluated with percentage and frequency tables. According to the results obtained in the light
of findings from the research, it can be said that teacher candidates see the excessive use of natural resources as the most
important environmental problem in the world and in Tiirkiye, and educators as the most effective group in solving
environmental problems. It was also determined from the study that science teacher candidates’ academic and social
sensitivity about environmental problems and environmental education are of a high level.

Keywords: Environmental education, Environmental problems, Teacher candidates

Fen Bilgisi Ogretmen Adaylarimin Cevre Sorunu ve Cevre Egitimi Hakkindaki
Goriisleri (Manisa Celal Bayar Universitesi Ornegi)
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! Manisa Celal Bayar lzniversitesi, Egitim Fakiiltesi, Manisa, Tiirkiye, merve.polat@cbu.edu.tr
2 Manisa Celal Bayar Universitesi, Egitim Fakiiltesi, Manisa, Tiirkiye, gulseerarslan19@gmail.com

OZET

Gelecek nesilleri yetistirecek 6gretmen adaylarinin ¢evre bilincine sahip ve ¢evre sorunlarinin farkinda olmasi, gevreye karsi
sorumlu davranislar sergilemesi; ¢evreye dair bilgi, beceri, tutum ve deger algilart agisindan biiyiik 6nem tasimaktadir. Bu
sebeple, arastirmada fen bilgisi 6gretmen adaylarinin, ¢evre sorunlar1 ve ¢evre egitimi hakkindaki goriislerinin tespiti
amaglanmistir. Arastirmaya 2024-2025 &gretim yili giiz déneminde Manisa Celal Bayar Universitesi Fen Bilgisi
Ogretmenligi alaninda 6grenim géren toplam 55 6gretmen aday1 katilmistir. Veri toplama araci olarak Ibis (2009) tarafindan
gelistirilen 6l¢ek kullanilmigtir. Calismada elde edilen veriler yiizde ve frekans tablolari ile degerlendirilmistir. Arastirmadan
elde edilen bulgular 1s181nda ulasilan sonuglara gore 6gretmen adaylarinin; Diinyadaki ve Tiirkiye’deki en 6nemli ¢evre
sorunu olarak dogal kaynaklarin agir1 kullanimini, ¢evre ile ilgili sorunlarin ¢oziimiinde en etkili grup olarak egitimcileri
gordiikleri sdylenebilir. Arastirma sonucunda fen bilimleri 6gretmen adaylarinin, ¢evre sorunlari ve ¢evre egitimi hakkindaki
akademik ve sosyal duyarliliklarinin yiiksek diizeyde oldugu belirlenmistir.

Anahtar Kelimeler: Cevre egitimi, Cevre sorunlari, Ogretmen adaylar
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The Effectiveness of Simultaneous Prompting Instruction in Teaching Forward
Transformation Skills to Students with Special Needs

Meliha Dagistanli * (&, Figen Durkaya 2

! Kirikkale University, Kirikkale, Tiirkiye, melihadagistanli@gmail.com
2 Kirikkale University, Kirikkale, Tiirkiye, figendurkaya@kku.edu.tr

ABSTRACT

Waste and waste management is one of the important issues in the acquisition of sustainable life awareness in science
education. In order to enable students with special needs to gain daily life skills about waste management and to pay attention
to waste management in their environment, a teaching activity about the concept of upcycling was aimed. The aim of this
study is to determine the effectiveness of the instruction using the simultaneous prompting method in teaching upcycling
skills to students with special needs. In the study, multiple probe model with probe between subjects, one of the single-
subject research methods, was used. The research was carried out with two students with mild intellectual disability studying
in a special education class in a public school in Yahsihan district of Kirikkale province. In the implementation process of
the study, daily probe, instruction, monitoring and generalisation sessions were organised to evaluate the effectiveness of
simultaneous prompting instruction and single opportunity method was used. During instruction, modelling and verbal
prompting were used together. The results of the study show that teaching with the simultaneous prompting technique is
effective in teaching the skill of upcycling from household waste materials and that students learn the skill of upcycling.

Keywords: Waste management, Upcycling, Students with special needs

Ozel Gereksinimli Ogrencilere Ileri Doniisiim Becerisinin Ogretiminde Es

Zamanh Ipucuyla Yapilan Ogretimin Etkililigi

Meliha Dagistanl: * (7, Figen Durkaya 2

Y Kurikkale Universitesi, Kirtkkale, Tiirkiye, melihadagistanli@gmail.com
2 Kirtkkale Universitesi, Kirtkkale, Tiirkiye, figendurkaya@kku.edu.tr

OZET

Fen egitiminde siirdiiriilebilir yasam bilincinin kazamminda atiklar ve atik yonetimi 6nemli konulardan biridir. Ozel
gereksinimli 6grencilerin atik yonetimi hakkinda giinliik yasam becerisi kazanmalar1 ve ¢evrelerindeki atik yonetimine 6zen
gostermelerini saglamak amaciyla ileri doniigiim kavrami hakkinda bir 6gretim etkinligi hedeflenmistir. Bu arastirmanin
amaci, 6zel gereksinimli 6grencilere ileri doniisiim becerisinin dgretiminde es zamanl ipucu yontemiyle yapilan 6gretimin
etkililigini belirlemektir. Arastirmada tek denekli aragtirma yontemlerinden denekler arasi yoklama denemeli ¢oklu yoklama
modeli kullanilmistir. Arastirma Kirikkale ili, Yahsihan il¢esinde bir devlet okulunda 6zel egitim sinifinda 6grenim goren
hafif diizeyde zihinsel yetersizligi olan iki 6grenci ile gergeklestirilmistir. Arastirmanin uygulama siirecinde eszamanli
ipucuyla Ggretimin etkililigini degerlendirmek amaciyla giinliik yoklama, &gretim, izleme ve genelleme oturumlari
diizenlenmistir ve tek firsat yontemi kullamlmistir. Ogretim sirasinda model olma ve sozel ipucu bir arada kullanilarak
Ogretilmistir. Arastirma sonuglari, evsel atik malzemelerden ileri doniisiim yapma becerisinin 6gretiminde es zamanli ipucu
teknigiyle 6gretimin etkili oldugunu ve 6grencilerin ileri doniisiim yapma becerisini 6grendigini gostermektedir.

Anahtar Kelimeler: Atik yonetimi, fleri doniisiim, Ozel gereksinimli 6grenciler
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The Effect of Teaching Elements and Compounds with STEAM Approach on
Students’ Attitudes Towards STEAM

Latif Giines * (", Mustafa Yilmazlar 2

1 Sakarya University, Sakarya, Tiirkiye, latifgunesl6@gmail.com
2 Sakarya University, Sakarya, Tiirkiye, myilmazlar@sakarya.edu.tr

ABSTRACT

Students' attitudes towards STEAM indicate their success in the fields of science, technology, engineering, art and
mathematics. This study’s aim is examine the effect of teaching the seventh grade subject 'Elements and Compounds' with
the STEAM approach on attitudes towards STEAM. A quasi-experimental design, was used in the research. The research
sample included 34 seventh-grade students at a public school in Akyazi, Sakarya’s district in the 2022-2023 academic year.
The ‘STEAM Attitude Scale for Middle School Students’ was used to collect data. The study included experimental and
control groups where pre-test and post-test were applied. The experimental group received STEAM for two weeks, while
the control group received the current curriculum. According to the results, the attitudes of the students in the experimental
group towards STEAM showed a statistically significant difference compared to the attitudes of the students in the control
group towards STEAM.

Keywords: Attitude, Elements and compounds, Science, STEAM

Elementler ve Bilesikler Konusunun STEAM Yaklasim ile Ogretiminin
Ogrencilerin STEAM’e Yonelik Tutumlarina Etkisi

Latif Giines * (", Mustafa Yilmazlar 2

1 Sakarya lzniversitesi, Sakarya, Tiirkiye, latifgunes16@gmail.com
2 Sakarya Universitesi, Sakarya, Tiirkiye, myilmazlar@sakarya.edu.tr

OZET

Ogrencilerin STEAM’e yénelik tutumlari, bilim, teknoloji, mithendislik, sanat ve matematik alanlarinda gosterecekleri
basarilara isaret etmektedir. Bu ¢alismada amag, yedinci sinif ‘Elementler ve Bilesikler’ konusunun STEAM yaklagima ile
Ogretiminin STEAM’e yonelik tutumuna etkisini incelemektir. Aragtirmada nicel yaklasim desenlerinden yar1 deneysel
desen kullanilmistir. Arastirma 6rnekleminde 2022-2023 egitim dgretim yil1 igerisinde Sakarya’nin Akyazi ilgesindeki bir
devlet okulunun yedinci smiflarindaki 34 6grenci bulunmaktadir. Veri toplama maksadiyla orijinal hali ‘Ortaokul Ogrencileri
icin STEAM Tutum Olgegi’ olan tutum dlcegi kullamlmistir. Calismada 6n test ile son testin uygulandig1 deney ve kontrol
gruplar1 bulunmaktadir. Deney grubunda iki hafta siiresince STEAM ile kontrol grubu tarafinda ise mevcut 6gretim programi
ile dersler yapilmustir. Elde edilen sonuglara gére deney grubunda bulunan 6grencilerin STEAM’e yonelik tutumlari kontrol
grubundaki 6grencilerin STEAM’e yonelik tutumlarina gore istatistiksel olarak anlamli diizeyde farklilik gostermistir.

Anahtar Kelimeler: Tutum, Elementler ve bilesikler, Fen bilimleri, STEAM
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Protecting Endangered Species: Scientific Creativity in Gifted Students

Leyla Ayverdi !

! Canakkale Onsekiz Mart University Faculty of Education, Canakkale, Tiirkiye, leyla.ayverdi@comu.edu.tr

ABSTRACT

This study investigates the solutions proposed by gifted 4th and 5th-grade students for protecting endangered species,
focusing on scientific creativity. Seventy-five students (34 female, 41 male) were asked to produce ideas after reading the
text about the extinction risks of sea turtles and seagrass. Their responses were evaluated for fluency, flexibility, and
originality, with total scores representing scientific creativity. The data were analyzed using the SPSS-29 program. Findings
revealed no-significant differences between male and female students in any dimension and total scores, though females
generally scored higher, except in flexibility. Grade-level comparisons showed no-significant differences in fluency,
originality, and total scientific creativity scores. However, there was a significant difference in flexibility in favor of 5%-
graders. 5"-graders generated ideas in a wider variety of categories. Overall, 5th-grade students had higher mean scores
across all dimensions. These results indicate that 5th-grade gifted students” students creative problem-solving capacities,
especially flexibility, are well developed.

Keywords: Scientific creativity, gifted students, endangered species

Nesli Tiikenmekte Olan Tiirlerin Korunmasi: Ozel Yetenekli Ogrencilerde
Bilimsel Yaraticihk

Leyla Ayverdi !

! Canakkale Onsekiz Mart Universitesi Egitim Fakiiltesi, Canakkale, Tiirkiye, leyla.ayverdi@comu.edu.tr

OZET

Bu ¢alisma, nesli tilkenmekte olan tiirleri korumak i¢in 6zel yetenekli 4. ve 5. sinif 6grencilerinin 6nerdigi ¢dztiimleri, bilimsel
yaraticiliga odaklanarak incelemektedir. Yetmis bes 6grenciden (34 kiz, 41 erkek) deniz kaplumbagalar1 ve deniz ¢ayirlarinin
neslinin tiikenme riskleri hakkindaki metni okuduktan sonra fikir liretmeleri istenmistir. Cevaplar akicilik, esneklik ve
Ozgiinlik acisindan degerlendirilmis ve toplam puanlar bilimsel yaraticiligi temsil etmistir. Veriler SPSS-29 program
kullanilarak analiz edilmistir. Bulgular, kiz ve erkek 6grenciler arasinda herhangi bir boyutta ve toplam puanda anlamli bir
fark olmadigini ortaya koymustur. Ancak kizlar esneklik disinda genellikle erkeklerden daha yiiksek puanlar almiglardir.
Smnif diizeyi karsilastirmalari, akicilik, 6zgiinliik ve toplam bilimsel yaraticilik puanlarinda anlamli bir fark gostermemistir.
Ancak, esneklikte 5. smif 6grencileri lehine anlamli bir fark belirlenmistir. 5. smif 6grencileri daha farkli kategorilerde
fikirler tiretmislerdir. Genel olarak, 5. sinif 6grencilerinin tiim boyutlarda ortalama puanlar1 daha yiiksektir. Bu sonugar, 5.
sinif 6zel yetenekli 6grencilerin yaratict problem ¢dzme kapasitelerinin, 6zellikle esnekligin iyi gelistigini géstermektedir.

Anahtar Kelimeler: Bilimsel yaraticilik, 6zel yetenekli 6grenciler, nesli tiikkenmekte olan tiirler
_

31


https://opscon.com.tr/
https://orcid.org/0000-0003-2142-0330
https://orcid.org/0000-0003-2142-0330

a2 Optimum 1%t International Optimum Science
..> Science Conference 2024
@ ‘ con'el'ence Conference homepage: https://opscon.com.tr

Examining Teachers' Own Educational Approaches and Professional
Experiences in Teaching Science
Ayla Serifoglu* =, Siileyman Yaman ®

'Ondokuz May1s University, Samsun, Tiirkiye, omeromer3155@gmail.com
20ndokuz Mayis University, Samsun, Tiirkiye, syaman@omu.edu.tr

ABSTRACT

The purpose of this research is to examine the variables that are effective in revealing the works developed by teachers
teaching science courses in the "Sharing and Disseminating Good Examples of Teachers in Increasing the Quality of
Education" project supported by TUBITAK 1003 Priority Areas R&D Projects Support Program with the code 238K513. 15
teachers teaching science courses were selected considering their professional experience and graduation departments.

Keywords: Teacher, Own educational approach, Professional experience
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Improving Conceptual U nderstanding of Solutions with Computer
Simulations: A Case Study Examination

M. Said Dogru !
1 Dr. Ogr. Uyesi, Kastamonu Universitesi, Kastamonu, Tiirkiye, 0000-0002-9516-1442, msaid.dogru@yahoo.com

ABSTRACT

The main goal of science education is to provide students with conceptual understanding. However, traditional, rote-based
teaching methods hinder the development of students' skills such as explaining chemical phenomena, making predictions,
problem solving and critical thinking. In this study, the effect of computer simulations supported by the Predict-Observe-
Explain strategy on conceptual understanding of Solutions was investigated. Based on Holme, Luxford and Brandriet's five
conceptual understanding categories (transfer, translation, problem solving, prediction, depth), a qualitative content analysis
was conducted on five seventh grade students with a case study approach. The findings showed that the majority of the
students had solid understanding, some had partial understanding and a small number of students were in the category of not
understanding. The results revealed that computer simulations greatly supported conceptual understanding but there were
difficulties in the areas of depth, transfer and translation. It is thought that the findings will be guiding for chemistry teachers
and curriculum planners.

Keywords: Categories of conceptual understanding, Computer simulations, Conceptual understanding

Bilgisayar Simiilasyonlar ile Cozeltiler Konusundaki Kavramsal Anlayisin
Gelistirilmesi: Bir Vaka Calismasi incelemesi

M. Said Dogru !

LDr. Ogr. Uyesi, Kastamonu Universitesi, Kastamonu, Tiirkiye, 0000-0002-9516-1442, msaid.dogru@yahoo.com

OZET

Fen 6gretiminin temel hedefi, 6grencilerin kavramsal anlayis kazanmalarini saglamaktir. Ancak geleneksel, ezbere dayali
Ogretim yontemleri, 6grencilerin kimyasal olaylar agiklama, 6ngdriide bulunma, problem ¢dzme ve elestirel diisiinme gibi
becerilerinin gelisimini engellemektedir. Bu ¢aligmada, Tahmin Et-Gozlemle-Agikla stratejisiyle desteklenen bilgisayar
simiilasyonlarinin Cozeltiler konusundaki kavramsal anlayis lizerindeki etkisi incelenmistir. Holme, Luxford ve Brandriet’in
bes kavramsal anlayis kategorisi (transfer, c¢eviri, problem ¢6zme, tahmin, derinlik) temel alinarak, vaka c¢aligmast
yaklagimiyla bes yedinci sinif 6grencisi iizerinde nitel igerik analizi yapilmistir. Bulgular, 6grencilerin bilyiik cogunlugunun
saglam anlama, bir kisminin kismi anlama ve az sayida 6grencinin anlamama kategorisinde yer aldigini gdstermistir.
Sonuglar, bilgisayar simiilasyonlarinin kavramsal anlamay1 biiyiik 6l¢iide destekledigini ancak derinlik, transfer ve geviri
alanlarinda zorluklar oldugunu ortaya koymaktadir. Bulgularin, kimya 6gretmenleri ve miifredat planlayicilari igin yol
gosterici olacag diisiiniilmektedir.

Anahtar Kelimeler: Kavramsal anlayis kategorileri, Bilgisayar simiilasyonlari, Kavramsal anlay1s
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Student self-efficacy for next generation technology education scale:
Validity and reliability study

Emine Ugur Y, Hiiseyin Artun 2

YYiiziincii Yil University, Van, Tiirkiye, minelvan65@gmail.com
2 Yiiziincii Yil University, Van, Tiirkiye, huseyinartun@gmail.com

ABSTRACT

The purpose of this study is to determine the self-efficacy of middle school students regarding the use of new generation
technology in science classes. Quantitative method was used in the study. For this purpose, a 40-item scale with a 5-point
Likert type was developed by the researcher. After the form was presented to expert opinion and necessary corrections were
made, it was applied to 200 students studying in two different middle schools as a 21-item scale and the obtained data was
analyzed. Statistical Package for the Social Sciences (SPSS) 25 and Analysis of Moment Structures (AMOS) 25 programs
were used. The factor structure of the scale was determined by Exploratory Factor Analysis (EFA) and then tested by
Confirmatory Factor Analysis (CFA). Cronbach's alpha internal consistency coefficient of the scale was calculated as a=.869.
The reliability coefficient obtained from each sub-factor of the scale was calculated as 0=.853 for the first factor of 10 items
and a=.632 for the second factor of 3 items. After the validity and reliability analyses, the scale prepared as 21 items reached
a structure with two factors and a total of 13 items as "Academic Competence” and "Innovative Thinking".

Keywords: New Generation Technology, Self-efficacy, Scale Development, Secondary School Students

Yeni nesil teknoloji egitimine yonelik 6grenci 6z-yeterlik dlcegi:
Gegerlik ve giivenirlik calismasi
Emine Ugur Y=, Hiiseyin Artun 2

Y Yiiziincii Yil Universitesi, Van, Tiirkiye, minelvan65@gmail.com
2 Yiiziincii Yil Universitesi, Van, Tiirkiye, huseyinartun@gmail.com

OZET

Bu galigmanin amaci, fen bilimleri dersinde yeni nesil teknoloji kullanimina y6nelik ortaokul 6grencilerinin 6z-yeterliklerinin
belirlenmesidir. Calismada nicel yontem kullanilmistir. Bu amagla arastirmaci tarafindan 5'li Likert tipinde 40 maddelik bir
olgek gelistirilmistir. Form uzman goriisiine sunulup gerekli diizeltmeler yapildiktan sonra 21 maddeli bir 6lgek olarak iki
farkli ortaokulda 6grenim goren 200 dgrenciye uygulanarak elde edilen veriler analiz edilmistir. Verilerin analizinde Statistical
Package for the Social Sciences (SPSS) 25 ve Analysis of Moment Structures (AMOS) 25 programlarindan yararlanilmistir.
Olgegin faktdr yapist Agimlayict Faktor Analizi (AFA) ile belirlenmis, ardindan Dogrulayici Faktor Analizi (DFA) ile test
edilmistir. Olgegin Cronbach Alfa i¢ tutarlilik katsayis1 0=.869 olarak hesaplanmustir. Olgege ait her bir alt faktdrden elde
edilen giivenirlik katsayis;; 10 maddelik birinci faktdr icin 0=.853 ve 3 maddelik ikinci faktdr i¢in 0=.632 olarak
hesaplanmustir. Gegerlik ve giivenirlik analizleri sonrasinda 21 madde olarak hazirlanan dlgek “Akademik Yetkinlik” ve
“Yenilik¢i Diistinme” olmak iizere son olarak iki faktorlii ve toplam 13 maddeli bir yapiya ulagmistir.

Anahtar Kelimeler: Yeni Nesil Teknoloji, Oz-yeterlik, Olgek Gelistirme, Ortaokul Ogrenciler
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Student awareness of new generation technology education scale:
Validity and reliability study

Emine Ugur Y=, Hiiseyin Artun 2
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2 Yiiziincii Yil University, Van, Turkey, huseyinartun@gmail.com

ABSTRACT

The purpose of this study is to determine the awareness of middle school students regarding the use of new generation
technology in science classes. Quantitative method was used in the study. For this purpose, a 30-item scale with a 5-point
Likert type was developed by the researcher. After the form was presented to expert opinion and necessary corrections were
made, it was applied to 200 students studying in two different middle schools as a 23-item scale and the obtained data was
analyzed. Statistical Package was used in the analysis of the data. for the Social Sciences (SPSS) 25 and Analysis of Moment
Structures (AMOS) 25 programs were used. The factor structure of the scale was determined by Exploratory Factor Analysis
(EFA) and then tested by Confirmatory Factor Analysis (CFA). Cronbach's Alpha internal consistency coefficient of the
scale was calculated as a=.849. The reliability coefficient obtained from each subfactor of the scale was calculated as a=.822
for the first factor of 8 items, o=.777 for the second factor of 5 items and 0=.706 for the third factor of 4 items. After the
validity and reliability analyses, the scale prepared as 23 items reached a structure with three factors and a total of 17 items
as "Benefits of Technology", "Harms of Technology" and "Importance of Technology".

Keywords: New Generation Technology, Awareness, Scale Development, Secondary School Students

Yeni nesil teknoloji egitimine yonelik 6grenci farkindalik olcegi:
Gegerlik ve giivenirlik calismasi
Emine Ugur Y, Hiiseyin Artun 2

Y Yiiziincii Yil Universitesi, Van, Tiirkiye, minelvan65@gmail.com
2 Yiiziincii Yil Universitesi, Van, Tiirkiye, huseyinartun@gmail.com

OZET

Bu ¢aligmanin amact, fen bilimleri dersinde yeni nesil teknoloji kullanimina yonelik ortaokul 6grencilerinin farkindaliklarinin
belirlenmesidir. Caligmada nicel yontem kullanilmigtir. Bu amagla arastirmaci tarafindan 5'li Likert tipinde 30 maddelik bir
Olcek gelistirilmistir. Form uzman goriisiine sunulup gerekli diizeltmeler yapildiktan sonra 23 maddeli bir 6l¢ek olarak iki
farkli ortaokulda 6grenim goren 200 dgrenciye uygulanarak elde edilen veriler analiz edilmistir. Verilerin analizinde Statistical
Package for the Social Sciences (SPSS) 25 ve Analysis of Moment Structures (AMOS) 25 programlarindan yararlanilmustir.
Olgegin faktdr yapist Agimlayict Faktor Analizi (AFA) ile belirlenmis, ardindan Dogrulayici Faktér Analizi (DFA) ile test
edilmistir. Olgegin Cronbach Alfa i¢ tutarlilk katsayis1 a=.849 olarak hesaplanmistir. Olgege ait her bir alt faktorden elde
edilen giivenirlik katsayisi; 8 maddelik birinci faktor igcin 0=.822, 5 maddelik ikinci faktor i¢in a=.777 ve 4 maddelik ti¢lincii
faktor i¢in a=.706 olarak hesaplanmistir. Gegerlik ve giivenirlik analizleri sonrasinda 23 madde olarak hazirlanan 6lgek
“Teknolojinin Faydalar1”, “Teknolojinin Zararlar1” ve “Teknolojinin Onemi” olmak iizere son olarak ii¢ faktorlii ve toplam
17 maddeli bir yapiya ulagmistir.

Anahtar Kelimeler: Yeni Nesil Teknoloji, Farkindalik, Olgek Gelistirme, Ortaokul Ogrencileri
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""Digital content-based experimental activities and student interaction: *'Sci 'n’
Tell: What’s the Experiment?"

Selcan Balci* (), Esra Demir? (2, Sultan Polat® (&, Harun Celik?

YKwrikkale University, Kirikkale, Tiirkiye, selcanbalci0519@gmail.com
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ABSTRACT

This research, titled "Digital Content-Based Experimental Activities and Student Interaction: Is It a Sci 'n' Tell: What’s the
Experiment?™" explores the impact of digital experimental activities on students' attitudes and motivation towards science.
The study integrates digital content-based experiments (Makey Makey, Arduino) into the 6th-grade science curriculum,
focusing on the "Electricity Transmission” unit. A quasi-experimental research method was used, and the "Science Attitude
Scale” and the "Science Motivation Scale” were applied to measure students' attitudes and motivation towards science.
Digital content-based science experiments were introduced as the independent variable. After conducting the experiments
with the experimental group, students' attitudes and motivation were measured again using post-tests. Data analysis showed
that while the pre-test and post-test attitudes and post-test motivation followed a normal distribution, the pre-test motivation
did not. The results indicated that while students' attitudes showed an increase in the mean, no significant difference was
found. However, motivation was significantly positively affected by the intervention.

Keywords: Makey makey, Arduino, Attitude and motivation

Dijital icerikli deneysel etkinlikler ve 6grenci etkilesimi: Fen “DeNEY” mis...

Selcan Balci* 0, Esra Demir? (2, Sultan Polat® ©, Harun Celik*

YKirikkale Universitesi, Kirikkale, T iirkiye, selcanbalci0519@gmail.com
2Kirikkale Universitesi, Kirikkale, T iirkiye, esrademir447269@gmail.com
SKirikkale Universitesi, Kirikkale, Tiirkiye, sltnplt543@gmail.com
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OZET

Bu arastirma, “Dijital igerikli Deneysel Etkinlikler ve Ogrenci Etkilesimi: Fen ‘DeNEY’ mis.” projesi kapsaminda, dijital
deney etkinliklerinin 6grencilerin fen bilimlerine yonelik tutum ve motivasyonlar1 iizerindeki etkisini incelemeyi
amaglamaktadir. Arastirma Oncelikle dijital igerikli deneylerin (makey makey, Arduino) 6. simuf fen bilimleri dersi
“Elektrigin iletimi” iinitesine entegrasyonu saglanmistir. Bu projede yari-deneysel arastirma yontemi kullanilmistir. Bu
siirecte dgrencilerin fen bilimleri dersine yonelik tutum ve motivasyonunu dlgmek “Fen Tutum Olgegi” ve “Fen Bilimleri
Motivasyon Olgegi” kullamlmistir. Sonrasinda ise dijital igerikli fen deneyleri bagimsiz degisken uygulanmistir. Belirlenen
dijital igerikli fen deneyleri ¢aligma grubu ile gergeklestirildikten sonra 6grencilerin tutumlarint ve motivasyonlarini son test
olarak dl¢iilmiistiir. Yapilan veri analizine gore tutum on test, tutum son test, motivasyon son test normal dagilim gostermistir
ancak motivasyon On test normal dagilim gdstermemistir. Bu proje kapsaminda o6grencilerin tutumlarinin aritmetik
ortalamasi artmig ancak anlamli fark olusmamustir. Motivasyon yapilan uygulamada anlamli fark olusturacak sekilde olumlu
etkilenmistir.

Anahtar Kelimeler: Makey makey, Arduino, Tutum ve motivasyon
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Physics Teacher Opinions on Implementation of the “Physical Science and
Career Exploration” Unit in 9th Grade Classes
Suat Yamak * (%, 4li Riza Akdeniz 2
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2 Trabzon University, Trabzon, Tiirkiye, arakdeniz@gmail.com

ABSTRACT

In this research, it is aimed to evaluate implementation of the "Physical Science and Career Exploration™ unit, prepared
according to the Maarif Model, according to teachers' opinions. Phenomenology pattern, one of the qualitative research
methods, was used in the study. The findings of the research were obtained through the data collection tool called "Teacher
Opinions on Implementation of the Physical Science and Career Exploration Unit". 24 physics teachers who are selected by
easily accessible case sampling method participated in the study. Findings evaluated by content analysis in the research; It
shows that the number of students affects the implementation of the activities at the desired level and that the measurement-
evaluation methods recommended in the course are partially applicable. At the same time, it was stated that although the
activities in question were written clearly, they were not prepared to be carried out within the stipulated time and the expected
evaluation time took much than suggested. It can be concluded that the findings obtained in this study show a clear and
internal consistency in accordance with the Maarif Model of the unit examined, but they do not match the physical conditions
of the classes and the realities of the central examination that the students will attend in the future. Among the suggestions
made are that the situations to which the curriculum are related should be taken into consideration as a whole and that
practicing teachers should be motivated more effectively.

Keywords: Physics teachers, Physics curriculum, Physical science and career exploration

Fizik Ogretmenlerinin 9. Simf “Fizik Bilimi ve Kariyer Kesfi” Unitesinin
Uygulanmasina Yonelik Goriislerinin Belirlenmesi
Suat Yamak * (%, 4li Riza Akdeniz 2
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OZET

Bu arastirmada; Maarif Modele gore hazirlanan “Fizik Bilimi ve Kariyer Kesfi” iinitesinin uygulanmasinin 6gretmen
gorlglerine gore degerlendirmesi amaglanmistir. Calismada nitel arastirma yontemlerinden fenomenoloji deseni
kullanilmistir. Arastirmanin bulgulari, "Fizik Bilimi ve Kariyer Kesfi Unitesinin Uygulamasia Iliskin Ogretmen Gériisleri"
isimli veri toplama araciyla elde edilmistir. Kolay ulasilabilir durum 6rneklemesi yontemiyle segilen 24 fizik 6gretmeni
caligmaya katilmustir. Arastirmada igerik analizi ile degerlendirilen bulgular; 6grenci sayisinin etkinliklerin istenen diizeyde
uygulanmasini etkiledigini ve ders igi Onerilen 6lgme-degerlendirme yontemlerinin kismen uygulanabilir bulundugunu
gostermektedir. Ayni1 zamanda s6z konusu etkinliklerin acik anlasilir yazilmasina karsin 6ngoriilen siirelerde yapilacak
sekilde hazirlanmadig1 ve onerilen degerlendirme 6lgeklerin ¢ok zaman aldigi belirtilmislerdir. Elde edilen bulgular bu
¢alismada incelenen linitenin Maarif Modeline uygun olarak agik anlasilir kendi i¢inde bir tutarlilik gdsterdigi ancak
smiflarin fiziki sartlar1 ve 6grencilerin gelecekte katilacaklari merkezi sinav gergeklerini ile uyusmadig1 sonucuna varilabilir.
Programlarin iliskili oldugu durumlarin bir biitiin olarak dikkate alinmasi ve uygulayici 6gretmenlerin daha etkin motive
edilmesi gerektigi yapilan Oneriler arasinda yer almaktadir.

Anahtar Kelimeler: Fizik 6gretmenleri, Fizik dersi 6gretim programu, Fizik bilimi ve kariyer kesfi
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The Effect of Adding Unit Summary Graphic Novels to Textbooks on Learning
in Science Education
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ABSTRACT

Within the context of the Scientific and Technological Research Council of Tiirkiye (TUBITAK) 2209-A project, graphic
novels were prepared and tested on students for the People and Environment Unit of the middle school 5" grade science
class in accordance with the Ministry of National Education 2018 curriculum. This research is aimed to investigate the effect
of teaching the People and Environment unit with graphic novels on learning. Mixed method was used in the study.
Qualitative data were collected through semi-structured interviews with five students, while quantitative data were evaluated
with a pre-test and post-test control group model. The experimental group was given graphic novels, while no additional
intervention was made in the control group. At the end of the experiment a post test was applied to both groups. However, it
was observed that there was no significant difference in the pre-test and post-test scores between the experimental and control
groups.

Keywords: Graphic novels, science education,

Fen Bilimleri Ogretiminde Ders Kitaplarina Unite Ozetli Grafik Romanlarin
Eklenmesinin Ogrenme Uzerine Etkisi
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OZET

TUBITAK 2209-A projesi kapsaminda, Milli Egitim Bakanligi1 2018 &gretim programina uygun olarak Ortaokul 5. Sinif Fen
Bilimleri Dersi Insan ve Cevre Unitesi igin grafik romanlar hazirlanmis ve dgrenciler iizerinde test edilmistir. Calisma, Insan
ve Cevre iinitesinin grafik romanlarla islenmesinin 6grenme iizerindeki etkisini arastirmayi1 hedeflemistir. Arastirmada,
karma desen kullamilmugtir. Nitel veriler, bes 6grenciyle yapilan yar1 yapilandirilmig gériismelerle toplanirken, nicel veriler
On-test ve son-test kontrol gruplu modelle degerlendirilmistir. Deney grubuna grafik romanlar verilmis, kontrol grubunda ise
ek bir uygulama yapilmamistir. Uygulama sonunda her iki gruba son-test uygulanmistir. Ancak, deney ve kontrol gruplari
arasinda on-test ve son-test puanlarinda anlamli bir fark olmadigi goriilmiistiir.

Anahtar Kelimeler: Grafik roman, fen egitimi,
_
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Dielectrik Properties of SnO2/PbO Double Interface Layer Schottky Diodes
Examination Based on Changing Frequency and Voltage
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ABSTRACT

In this study, Al/SnO2/PbO/p-Si MOS type Schottky diodes with PbO/SnO, double interface layer grown by electron
spinning method on p-type Silicon semiconductor were prepared. Dielectric properties (capacitance-voltage) (C-V) and
conductance-voltage (G/®-V) of these prepared structures were measured and parameters such as dielectric constant (€"),
dielectric loss (£7), loss tangent (tand) and electrical conductivity (cac) were investigated depending on frequency and
voltage. The fact that all dielectric parameters are dependent on both frequency and voltage, especially at low and medium
frequencies, is attributed to the interface states formed at the insulator/p-Si interface, the interface layer, surface and dipole
polarizations. Because at these frequencies, both the interface states can easily follow the alternating current (ac) signal and
the dipoles have enough time to rotate around their own axes in the direction of the electric field. All these results show that
the interface states and polarization are effective at low frequencies and in the depletion region, while series resistance (Rs)
is effective at high frequencies and in the accumulation region.

Keywords: Double interface layer, Dielectric constant, MOS type

SnO2/PbO Cift Arayiizey Katmanh Schottky Diyotlarin Dielektrik Ozelliklerinin
Degisen Frekans ve Voltaja Bagh Incelenmesi
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OZET

Bu ¢alismada, p tipi Silisyum yariiletken iizerine elektron egirme yontemiyle biiyiitillen PbO /Sn0, ¢ift ara ylizey tabakasina
sahip Al/Sn0,/Pb0O /p-Si MOS tipi Schottky diyotlar hazirlandi. Hazirlanan bu yapilarin dielektrik 6zellikleri (kapasitans-
voltaj) (C-V) ve kondiiktans-voltaj (G/@-V) 6l¢limleri kullanilarak dielektrik sabiti (¢'), dielektrik kayip (¢”), kayip tanjant
(tand) ve elektriksel iletkenlik (cac) gibi parametreler frekansa ve voltaja bagli olarak incelendi. Tiim dielektrik
parametrelerinin hem frekansa hem de voltaja 6zellikle diisiik ve orta frekanslarda bagli olmasi, yalitkan/p-Si ara yiizeyinde
olusan arayiizey durumlarina, ara yiizey tabakaya, ylizey ve dipol polarizasyonlarina atfedildi. Ciinkii bu frekanslarda hem
arayiizey durumlari rahatlikla alternatif akim (ac) sinyalini takip edebilir hem de dipoller elektrik alan yoniinde kendi
eksenleri etrafinda donebilecek kadar zamana sahiptirler. Tiim bu sonuglar, arayiizey durumlar1 ve polarizasyonun diigiik
frekanslarda ve tiikenim bolgesinde etkin oldugu, seri direng (Rs)’ nin ise yiiksek frekanslarda ve yigilma bdlgesinde etkin
oldugunu goéstermistir.

Anahtar Kelimeler: Cift arayiizey tabaka, Dielektrik sabiti, MOS tipi
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Examining the TUBITAK High School Students Research Projects Conducted
by Gifted Students in STEM Fields and Awarded in the Final Competition
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ABSTRACT

This study aimed to examine the STEM (Science, Technology, Engineering, and Mathematics) projects conducted by gifted
students and awarded in the TUBITAK 2204-A High School Research Projects Competition held between 2020-2023. The
research was carried out using the document analysis method. Summaries of student projects were evaluated based on criteria
such as primary field, thematic area, advisor involvement, awards, scientific language, purpose, methodology, population
and sample, experimental materials, experimental processes/project development steps, findings, results, and
recommendations. Descriptive analysis was employed for data evaluation. Among the 44 STEM projects awarded in the
final competition, 20% were in Biology, 7% in Physics, 25% in Chemistry, 32% in Mathematics, and 16% in Technological
Design-Software. The most common thematic area was Algorithm and Logical Design, with 98% of the projects using
quantitative and 2% mixed methods. Scientific language was fully utilized in 59%, partially in 32%, and absent in 9% of the
projects. Population and sample details were absent, while 55% provided detailed experimental processes. Findings were
clearly presented in 77%, and results aligned with findings in 55% of the projects. Identified gaps included population-
sample details and methodological specifics. Training in scientific research is recommended for teachers and students.

Keywords: Gifted student, TUBITAK high school students research projects competition, STEM

Ozel Yetenekli (")grencilerin STEM Alanlarinda Gerceklestirdigi ve Final
Yarismasinda Odiil Alan TUBITAK Lise Ogrencileri Arastirma Projelerinin
Incelenmesi
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OZET

Bu aragtirmanin amaci 2020-2023 yillar1 arasinda diizenlenmis olan TUBITAK 2204-A Lise Ogrencileri Arastirma Projeleri
Yarigmasi’nda 6dil alan ve 6zel yetenekli 6grencilerin gergeklestirmis oldugu Fen, Teknoloji, Miihendislik ve Matematik
(STEM) alanlarindaki projeleri incelemektedir. Arastirma dokiiman analizi modeli kullanilarak yiiriitiilmiistiir. Ogrenci
projelerinin 6zetleri ana alan, tematik alan, danigman durumu, 6diil, bilimsel dil, amag, yontem, evren ve 6rneklem, deneysel
materyal, deneysel siire¢/proje yapim basamaklari, bulgular, sonuglar ve oneriler kriterleri agisindan degerlendirilmistir.
Verilerin incelenmesinde betimsel analiz kullanilmistir. Final yarigmasinda 6diil alan 44 STEM projesi, Biyoloji (%20),
Fizik (%7), Kimya (%25), Matematik (%32) ve Teknolojik Tasarim-Yazilim (%16) alanlarinda gergeklestirilmistir. En sik
kullanilan tematik alan Algoritma ve Mantiksal Tasarim olup, projelerin %981 nicel, %2’si karma yontemle hazirlanmistir.
Bilimsel dil %59 tam, %32 kismen, %9 hi¢ saglanmamigtir. Evren-6rneklem bilgisi bulunmamakla birlikte, %55’inde
deneysel siiregler ayrintilidir. Bulgularin %77’si agik, sonuglar %55 bulgularla uyumludur. Eksiklikler, evren-6rneklem
bilgisi ve metodolojik detaylarda yogunlasmaktadir. Ogretmen ve dgrencilere bilimsel arastirma egitimi 6nerilmektedir.

Anahtar kelimeler: Ozel yetenekli dgrenci, TUBITAK lise 6grencileri aragtirma projeleri yarigmasi, STEM

40


https://opscon.com.tr/
https://orcid.org/0000-0001-8286-0837
https://orcid.org/0000-0001-8286-0837

2 Optimum 15t International Optimum Science
..> ' P s Science Conference 2024
® ' Conference

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

Evaluating the Perception of Artificial Intelligence on STEM Professionals and
Teachers through Visuals Created with ChatGPT and DALL-E Integration
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Ozet

ChatGPT, the most widely known and used artificial intelligence application today, reflects its perception of the subjects
with the answers it generates and the visuals it creates as a result of its integration with DALL-E. In this study, it was aimed
to examine ChatGPT's perceptions of STEM experts and teachers through the visuals it generated. The pictures produced in
response to commands such as “draw a scientist” written to ChatGPT were evaluated and interpreted. As a result of the
examinations, it was determined that ChatGPT creates visuals by preserving stereotypical images that are also common
among students. He depicted the scientist as a person working in a laboratory, the technologist as a person working on
artificial intelligence in a futuristic style, the engineer as a person designing with technical equipment, and the mathematician
as a person dealing with writing formulas. When asked to portray a STEM expert, he revealed a perception emphasizing
science in a technological laboratory. Unlike STEM experts, she portrayed the STEM teacher with her students. The most
striking finding is that while she drew all STEM experts as male, she drew the STEM teacher as female. This situation shows
that gender prejudices towards professions are also influential.

Keywords: Artificial Intelligence, ChatGPT, DALL-E, Visual, STEM

ChatGPT ve DALL-E Entegresiyle Olusturulan Gorseller Araciligiyla Yapay
Zekinmin STEM Uzmanlari ve Ogretmenleriyle lgili Algisinin
Degerlendirilmesi
Filiz Giilhan *

Y Milli Egitim Bakanligi, Istanbul, Tiirkiye, flzgulhan@gmail.com

OZET

Giinlimiiziin en ¢ok bilinen ve kullanilan yapay zeka uygulamasi olan ChatGPT, iirettigi yanitlar ve DALL-E ile entegresi
sonucunda olusturdugu gorsellerle konulara dair algisini yansitmaktadir. Bu aragtirmada ChatGPT nin STEM uzmanlar1 ve
ogretmenleri ile ilgili algilarin olusturdugu gorseller yoluyla incelenmesi amaglanmigtir. ChatGPT’ye yazilan “bir bilim
insani ¢iz” vb. komutlar {izerine cevap olarak {iiretilen resimler degerlendirilerek yorumlanmistir. Yapilan incelemeler
sonucunda ChatGPT nin 6grencilerde de yaygin olarak goriilen basmakalip imajlar1 koruyarak gorseller olusturdugu tespit
edilmistir. Bilim insanin1 laboratuarda c¢aligsan, teknolojisti yapay zeka iizerine ¢alisan fiitiiristik bir tarzda, miithendisi teknik
ekipmanlarla tasarim yapan kisi olarak, matematik¢iyi formiiller yazmakla ugrasan bir kisi olarak betimlemistir. STEM
uzmani resmetmesi istendiginde ise teknolojik bir laboratuarda fen alanina vurgu yapan bir algi ortaya koymustur. STEM
ogretmenini ise STEM uzmanlarindan farkli olarak Ogrencileriyle beraber resmetmistir. En ¢arpict bulgu ise STEM
uzmanlarinin tamamini erkek cinsiyetinde ¢izerken, STEM 6gretmenini kadin cinsiyetinde ¢izmesidir. Bu durum mesleklere
yonelik cinsiyet 6n yargilarinin da etkisinde oldugunu gostermektedir.

Anahtar Kelimeler: Yapay Zeka, ChatGPT, DALL-E, Gorsel, STEM
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Opinions of 5" Grade Middle School Students on the STEM Activity 'Let's
Prevent Light Pollution’
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ABSTRACT

Providing environmental education from middle school is essential for raising students’ awareness of environmental issues.
STEM education, as a contemporary student-centered learning approach, helps students explore environmental problems
while gaining knowledge and skills to develop solutions. This study aimed to design a STEM activity on light pollution for
middle school 5th-grade students and gather their opinions on the activity. Conducted as a program effects case study, the
research involved 24 5th-grade students (Nfemale=8; Nmale=16) during the 2022-2023 academic year, selected through
purposeful sampling. Data were collected using a reflective journal form and analyzed through content analysis. The findings
revealed that students learned about light energy, circuit building, and using natural resources to produce light. While they
found the activity enjoyable, they faced difficulties in the design process. Students also expressed enthusiasm for integrating
STEM activities into other subjects, highlighting the activity's educational and engaging nature.

Keywords: Environmental education, STEM education, Engineering design process, Design-Based STEM education.

“Isik Kirliligini Onleyelim” STEM Etkinligi Hakkinda Ortaokul 5. Stmf
Ogrencilerinin Goriisleri
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OZET

Ogrencilerin gevre sorunlarina duyarlilik gelistirebilmeleri igin, gevre egitiminin ortaokuldan itibaren verilmesi biiyiik dnem
tasimaktadir. Ogrencilerin gevre sorunlarmi sorgulayabilmeleri ve ¢dziimiine ydnelik bilgi ve beceriler kazanmalari igin
ogrenci merkezli ¢cagdas 6grenme yaklagimlarindan biri de STEM egitim yaklasimidir. Bu aragtirmada ortaokul 5. simif
diizeyine yonelik 151k kirliligi ile ilgili bir STEM etkinligi gelistirmek ve etkinlik hakkinda 6grenci goriislerini belirlemek
amaglanmistir. Bu amagla aragtirma durum caligmasi tiirlerinden birisi olan program etkileri durum caligmasina gore
yuriitiilmiistlir. Arastirmanin ¢aligma grubunu 2022-2023 egitim 6gretim yilinda ortaokul 5. sinifta 6grenim gérmekte olan
24 6grenci (Nk=8; Nerkek=16) olusturmaktadir. Calisma grubu uygun orneklem se¢imine goére olusturulmustur. Calismada
veri toplama araci olarak yansitict giinlitk formu kullanilmigtir. Yansitic1 giinliik formundan elde edilen nitel veriler icerik
analizine gore ¢oziimlenmistir. Etkinlik sonunda 6grenciler 151k enerjini, devre kurmayi, dogal kaynaklardan 151k iiretmeyi
ogrendiklerini; etkinligi eglenceli bulduklarini, tasarim yapma asamasinda zorlandiklarini ve diger derslerde de STEM
etkinliklerinin uygulanmasini istediklerini belirtmislerdir.

Anahtar Kelimeler: Cevre egitimi, STEM egitimi, Miihendislik tasarim Siireci, Tasarim temelli STEM egitimi.
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Self-Healing Ceramic Alumina with Embedded Silicon Carbide
Muhammed Hiiseyin Dogru (&, Yasemin Tabak 205, Hiiseyin Ozkan Toplan*
1 Sakarya University, Department of Metallurgical and Materials Engineering, Sakarya, Tiirkiye,

2" TUBITAK National Metrology Institute (UME), Quantum Metrology Laboratory, Gebze, Kocaeli, Tiirkiye,
yasemin.tabak@tubitak.gov.tr

ABSTRACT

High-temperature ceramics are exposed to various damage formations starting from surface cracks due to the conditions in
the working environment. In this study, a mechanism that enables the self-repair of surface cracks, which is the beginning
of damage, has been studied to prevent this. Al,O3 (alumina), which is widely used in high-temperature materials, was
selected as the basic matrix material for the study. SiC (silicon carbide) was added to the matrix material at the amounts of
10%, 20% and 30%. For this purpose, the plates produced with notches opened on them were exposed to temperatures of
1500°C, 1600°C and 1700°C. Later, due to the presence of oxygen in the environment SiO; was formed by the oxidation of
silicon which was separated from the SiC particles at the notch interfaces, and filled the notch gap. With the continuation of
exposure to temperature, the formed SiO- phase and the Al,Os; matrix showed a solid-solid reaction leading to the formation
of mullite phase and XRD and SEM analysis were performed for its determination. In XRD analysis, it was observed that
the peak intensities of mullite phases increased with increasing temperature and increasing reinforcement fraction. Thus, it

was shown that the notch gap could be closed by providing a strong bond with the mullite phase.

Keywords: Alumina, Silicon carbide, Self healing ceramic

Kendi Kendini Iyilestiren Silisyum Karbiir ilaveli Aliimina Seramik

Muhammed Hiiseyin Dogru (5, Yasemin Tabak 205, Hiiseyin Ozkan Toplan*

Sakarya Universitesi, Metalurji ve Malzeme Miihendisligi Boliimii, Sakarya, Tiirkiye,
2 TUBITAK Ulusal Metroloji Enstitiisii (UME), Kuantum Metroloji Laboratuvar: Gebze, Kocaeli, Tiirkiye,
yasemin.tabak@tubitak.gov.tr

OZET

Yiiksek sicaklik seramikleri ¢alisma ortamindaki etkilerden kaynakli olarak yiizey ¢atlaklarindan baglayan gesitli hasar
olusumlarina maruz kalirlar. Bu ¢alismada, bunun 6niine gegilmesi i¢in hasarin baslangici olan yiizey g¢atlaklarinin
kendiliginden onarilmasini saglayan bir mekanizma iizerinde ¢aligtlmistir. Yiiksek sicaklik malzemelerinde yaygin
olarak kullanilan Al;Os (aliimina), ¢alismanin yapilacagi temel matris malzemesi olarak secilmistir. Matris malzemesi
igerisine %10, %20 ve %30 oranlarinda SiC (silisyum karbiir) ilave edilmistir. Bunun igin iizerine ¢entikler acilmis
sekilde tiretilen plakalar 1500°C, 1600°C ve 1700°C sicakliklara maruz birakilmigtir. Daha sonrasinda ortamda bulunan
oksijen sayesinde ¢entik ara yiizeylerinde bulunan SiC partikiillerinden pargalanarak ayrilan silisyumun oksidasyonu
ile SiO; olugmus ve ¢entik boslugunu doldurmustur. Sicakliga maruziyetin devamiyla olusan SiO, fazi ile Al,O3 matrisi
kati-kat1 reaksiyonu gostermis ve miillit faz1 ortaya ¢ikmig olup tespitinde XRD ve SEM analizi yapilmistir. XRD
analizlerinde artan sicaklia ve artan takviye fraksiyonuna bagli olarak miillit fazlarimin pik siddetlerinin arttig1
goriilmiistiir. Boylece ¢entik boslugunun miillit faziyla kuvvetli bir baglanma saglanarak kapatilabilecegi gosterilmistir.

Anahtar Kelimeler: Alumina, Silisyum Karbiir, Kendinden iyilesen seramik
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Traces of the Concept of Innovation in Education in Tiirkiye: A Systematic
Review of Graduate Theses

Nermin Ugurlu Ayik

Akdeniz University, Antalya, Tiirkiye, nermin.ugurlu.nu@gmail.com

ABSTRACT

This study aims to examine graduate theses written in Tiirkiye between 2014 and 2024 on the concept of innovation in
education using the content analysis method. The research data consists of theses obtained from the YOK Thesis Database
through searches using the terms "Innovation", "Innovativeness”, and “Innovative”. A total of 59 theses were analyzed as a
result of the search. Content analysis was employed to outline the general profile of the graduate theses. Accordingly, the
data were initially coded and subsequently grouped under eight themes: year, university, type, advisor title, method, sample,
data collection tool, and data analysis technique. These themes and the codes under them were evaluated using frequency
analysis. The results of the content analysis reveal that most of the studies were conducted in 2023. Gazi University emerged
as the leading institution where the majority of these studies were carried out, and master’s theses dominated in terms of
type. Regarding advisor titles, "Associate Professor" was the most frequently encountered. Quantitative research methods
were predominantly used, and school administrators were the most commonly selected sample group. Scales were identified
as the most frequently used data collection tool, while t-tests stood out as the most employed data analysis method. These
findings indicate that certain themes and codes are more commonly preferred in studies within this field.

Keywords: Innovation, Content analysis, Graduate theses

Tiirkiye’de Egitimde Inovasyon Kavraminin izleri: Lisansiistii Tezlerin
Sistematik incelemesi

Nermin Ugurlu Ayik

Akdeniz Universitesi, Antalya, Tiirkiye, nermin.ugurlu.nu@gmail.com

OZET

Bu ¢aligma, Tiirkiye'de 2014-2024 yillar1 arasinda inovasyon kavramina yonelik egitim alaninda yazilan lisansiistii tezlerin
icerik analizi yontemiyle incelenmesini amaglamaktadir. Arastirma verilerini, YOK Tez Veri tabam iizerinden “Inovasyon”,
“Yenilik”, “Yenilik¢ilik” ve “Inovatif” kavranu taramasi1 sonucunda elde edilen tezler olusturmaktadir. Tarama sonucunda
59 tez incelenmistir. Lisansiistii tez ¢aligmalarinin genel bir profilini ortaya koymak i¢in arastirma yontemlerinden igerik
analizi teknigi kullanilmistir. Buna gore elde edilen veriler ilizerinde oncelikle kodlamalar yapilmis ve sonrasinda ise bu
kodlar 8 tema (tezlerin yil1, iiniversite, tiirli, danisman unvani, yontemi, drneklemi, veri toplama araci ve veri analiz tiirii)
altinda toplanilmistir. Bu temalar ve altinda yer alan kodlar frekans analizi ile degerlendirilmistir. Yapilan igerik analizi
sonuclarina gore, incelenen caligmalarin biiyiik bir kisminin 2023 yilina ait oldugu goriilmektedir. Calismalarin en fazla
yiiriitiildiigii kurum Gazi Universitesi olup, tez tiirii agisindan yiiksek lisans tezlerinin agirlikta oldugu tespit edilmistir.
Danigman unvam1 bakimindan ise en sik karsilagilan unvanin Dog¢. Dr. oldugu belirlenmistir. Arastirma yontemleri
incelendiginde, ¢alismalarin biiyiik ¢ogunlugunun nicel arastirma yontemini kullandig1, 6rneklem grubu olarak ise en fazla
okul yoneticilerinin tercih edildigi goriilmektedir. Veri toplama araci agisindan 6lgeklerin en yaygin kullanilan yontem
oldugu, veri analizinde ise t-testi yonteminin 6ne ¢iktig1 saptanmistir. Bu bulgular, ilgili alan ¢alismalarinda belirli temalarin
ve kodlarin daha fazla tercih edildigini gostermektedir.

Anahtar Kelimeler: Inovasyon, Igerik analizi, Lisansiistii tezler

44


https://opscon.com.tr/
https://orcid.org/0000-0003-1323-8010
https://orcid.org/0000-0003-1323-8010

e Optimum 15t International Optimum Science
.0> ' PS Science Conference 2024
® ' Conference

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

Development of a Rubric for Assessing Competencies for Crosscutting
Concepts

Gizem Nur Demirci * %, Ahmet Tekbzyk
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ABSTRACT

Crosscutting concepts emphasize interdisciplinary connections in science and engineering education, representing
fundamental processes common across various disciplines. These concepts aid students in developing an in-depth
understanding of phenomena in science and engineering fields. This study aims to develop a rubric for measuring students'
competencies in crosscutting concepts. In this context, the framework for crosscutting concepts proposed by McElhaney et
al. (2015) was utilized. The Crosscutting Concepts Assessment Rubric (CCAR) was developed through a four-stage process.
First, the scope of the rubric was determined by defining the expected student performances for the crosscutting concepts.
In the second stage, a structure map was created, categorizing students' competencies in using crosscutting concepts into six
levels. Third, activities integrated with crosscutting concepts were designed. During this process, student performances were
classified by the researchers as simple or complex, in alignment with the nature of the crosscutting concepts. These activities
were then implemented with 11 fifth-grade students. Finally, students' competencies were assessed using the rubric by one
researcher, while an independent researcher scored the same activities for comparison. The results showed consistency
between the scores assigned by the two researchers. It is believed that this rubric for assessing competencies in crosscutting
concepts can provide valuable guidance for deepening scientific understanding and fostering effective science education.

Keywords: Crosscutting Concepts, Rubric Development, Science Education, Next Generation Science Standards

Kesisen Kavramlara Yonelik Yetkinlikleri Degerlendirme Rubrigi’nin
Gelistirilmesi

Gizem Nur Demirci * (5, Ahmet Tekbiyik ?

L Kahramanmaras Siitcii Imam Universitesi, Kahramanmaras, Tiirkiye, gizemnurrdemirci@gmail.com
2Kahramanmaras Siit¢ii Imam Universitesi, Kahramanmaras, Tiirkiye, atekbiyik@gmail.com

OZET

Kesisen kavramlar, bilim ve miithendislik egitiminde disiplinler aras1 baglantilar1 vurgular ve farkli konular arasinda ortak
olan temel siiregleri ifade eder. Bu kavramlar, Ogrencilerin fen ve miihendislik alanlarinda derinlemesine anlayis
gelistirmelerine ve olgular1 anlamalarina yardimci olur. Bu ¢alismanin amaci, 6grencilerin kesisen kavramlar hakkindaki
yetkinliklerinin olglilmesi amaciyla bir rubrik gelistirmektir. Bu dogrultuda McElhaney vd.(2015) tarafindan olusturulan
kesigen kavramlara yonelik ¢ergeveden yararlanilmistir. Kesisen Kavramlart Degerlendirme Rubrigi (KKDR) dort asamali
bir siire¢ izlenerek olusturulmustur Ik olarak kesisen kavramlara yonelik beklenen &grenci performanslari tanimlanarak
rubrigin kapsami belirlenmistir. Ikinci asamada bir yapi haritas1 gelistirilmistir. Yap1 haritasinda dgrencilerin kesisen
kavramlar1 kullanma yetkinlikleri alt1 seviyeye ayrilmustir. Uciincii asamada ise kesisen kavramlar ile biitiinlesen etkinlikler
hazirlanmistir. Bu siiregte arastirmacilar tarafindan kesisen kavramlarin dogasina uygun olarak 6grenci performanslari basit
ve karmasgik olarak siniflandirilmistir. Hazirlanan etkinlikler 5.sinif diizeyinde 11 6grenciye uygulanmistir. Son asamada ise
ogrencilerin yetkinlikleri bir arastirmaci tarafindan rubrige gore degerlendirilmistir. Bagimsiz bir arastirmact da aym
etkinlikleri rubrik ile tekrar puanlamugstir. iki arastirmacinin tanimladii puanlar arasinda uyum saglanmustir. Kesisen
kavramlara yonelik yetkinlikleri degerlendirme rubriginin, etkili bilim egitimi i¢in bilimsel anlayis1 derinlestirecek sekilde
yol gosterecegi diisiiniilmektedir.

Anahtar Kelimeler: Kesigsen Kavramlar, Rubrik Gelistirme, Fen Egitimi, Yeni Nesil Fen Standartlari
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Prospective Science Teachers’ Awareness and Speculations about Green
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ABSTRACT

The present study qualitatively investigates the awareness of green chemistry among prospective science teachers, their
awareness contexts, and their speculations about green chemistry. The data were collected via an online questionnaire, and
129 pre-service science teachers at various grade levels from seven different universities participated in the study. The data
were subjected to analysis using a rubric that had been prepared by the researchers and customized for each dimension of
the questionnaire. The analysis yielded the conclusion that the majority of participants lacked familiarity with green
chemistry. Among those who demonstrated some degree of familiarity with the subject, the majority reported having
acquired their knowledge from scientific and non-academic sources. Moreover, the views of those who had not previously
encountered the term &quot; green chemistry&quot; were predominantly at a transitional level. In conclusion, the findings
indicate a significant deficiency in awareness of green chemistry among pre-service teachers. However, they were able to
make speculations with relatively related emphases. Considering these findings, it can be proposed that including green
chemistry courses in teacher education may facilitate the achievement of some of the crucial objectives of science education,
particularly those pertaining to sustainable environmental awareness.

Keywords: Green Chemistry, Prospective Science Teachers, Science Education

Fen Bilimleri Ogretmen Adaylarimin Yesil Kimyaya Yénelik Farkindaliklar: ve
Tahminleri

Davut Saritas * 2, Onur Can Kolay 2

! Nevsehir Hact Bektas Veli Universitesi, Nevsehir, Tiirkiye, davutsaritas@gmail.com
2 Nevsehir Haci Bektas Veli Universitesi, Nevsehir, Tiirkiye onurkolay@nevsehir.edu.tr

OZET

Bu caligmada fen bilimleri 6gretmeni adaylarinin yesil kimyaya yonelik farkindaliklari, farkindalik baglamlarmi ve yesil
kimyaya iliskin tahminleri nitel olarak arastirildi. Verilerin ¢evrimi¢i anket ile toplandigi arastirmaya yedi farkl
tiniversiteden farkli sinif seviyelerindeki 129 6gretmen adayi katildi. Veriler arastirmacilar tarafindan hazirlanan ve anketin
her bir boyutu igin 6zelestirilmis rubrik aracilig: ile analiz edildi. Analiz sonucunda katilimcilarin ¢ogunun yesil kimyaya
hi¢ agina olmadiklari, agina olanlarin ise bilimsel ve akademik olmayan kaynaklardan yesil kimyay1 duyduklar1 belirlendi.
Ayrica yesil kimyay1 daha 6nce duymamis olanlarin yesil kimyanin ne olabilecegine iliskin goriisleri genellikle gegisli
diizeyde ortaya ¢ikti. Sonug olarak, bulgular 6gretmen adaylarinda yesil kimyaya yonelik ciddi bir farkindalik eksikligine
isaret etmekle birlikte, yesil kimya ile nispeten iliskili vurgular iceren tahminlerde bulunabildiklerini gdsteriyor. Bulgular
1s181nda, fen egitimin yesil kimya ile dogrudan iliskili olan bazi 6nemli amaglarinin (siirdiiriilebilir ¢evre bilinci vs.)
gerceklestirilmesi i¢in, dncelikle 6gretmen yetistirmede yesil kimyay1 iceren derslere yer verilmesi 6nerilebilir.

Anahtar Kelimeler: Yesil Kimya, Fen Bilimleri Ogretmen Adaylar1, Fen Egitimi
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The Limitations of Science Teachers in the Understanding of Flexible inquiry

Ozden Bilge Calim * (, Zeki Bayram 2
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ABSTRACT

In science education, both MONE 2018 and 2024 Science Curricula and the internationally recognized NGSS aim to foster
scientifically literate individuals. The 2013, 2018, and 2024 MONE Science Curricula also emphasize the necessity of
implementing inquiry based learning practices from an interdisciplinary perspective. The aim of this study is to identify the
limitations associated with the understanding of flexible inquiry, one of the inquiry based teaching models. To achieve this
aim, semi structured explicitation interviews were conducted with eight science teachers working in schools affiliated with
the MONE within the framework of a case study. The data obtained from the interviews were analyzed using descriptive
analysis. While a previous study defined the understanding of flexible inquiry, this study examines in detail the limitations
faced by teachers during the implementation of inquiry-based teaching approaches. The findings of this study provide a
comprehensive account of these limitations in teaching processes.

Keywords: Science Education, Inquiry based learning, Flexible inquiry understanding,

Fen Bilimleri Ogretmenlerinin Esnek Sorusturma Anlayisindaki Simrlihklar:
Ozden Bilge Calim L, Zeki Bayram 2

! Hacettepe lzniversitesi, Ankara, Tiirkiye, ozdenbilgee@gmail.com
2 Hacettepe Universitesi, Ankara, Tiirkiye, zeki.bayramm@hacettepe.edu.tr

OZET

Fen egitiminde, hem Milli Egitim Bakanligi’nin 2018 ve 2024 Fen Bilimleri Dersi Ogretim Programlart hem de uluslararasi
diizeyde kabul goren Yeni Nesil Fen Standartlari, bireylerin bilimsel kiiltiire sahip olarak yetistirilmesini hedeflemektedir.
2013, 2018 ve 2024 yili MEB Fen Bilimleri Ogretim Programi’nda da disiplinler aras1 bir perspektifle sorusturma (arastirma-
sorgulama) temelli &grenme uygulamalarinin gergeklestirilmesi gerektigi vurgulanmistir. Bu caligmanin amaci,
Ogretmenlerin sorusturma temelli 6gretim modellerinden biri olan esnek sorusturma anlayisindaki sinirliliklarn ortaya
¢ikarmaktir. Bu amag dogrultusunda durum caligsmasi ¢ergevesinde MEB’e bagl sekiz fen bilimleri 6gretmeni ile agiklayict
goriisme yontemiyle yari yapilandirtlmig goriigsmeler yapilmistir. Goriismelerden elde edilen veriler ise betimsel analiz
yontemiyle incelenmistir. Onceki calismada esnek sorusturma anlayist tamimlanmis, bu calismada ise &gretmenlerin
sorusturma temelli 6gretim yaklagimini uygularken karsilastiklar: sinirliliklar ayrintili bir sekilde incelenmistir. Caligmanin
sonucunda elde edilen bu bulgular, 6gretim siireglerindeki s6z konusu sinirliliklari detayli bigimde ortaya koymaktadir.

Anahtar Kelimeler: Fen egitimi, Sorusturma temelli 6grenme, Esnek sorusturma anlayisi
. —
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Permacultur Education at School

Seyda Nur Bicici' 7, Figen Durkaya 2
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2 Kirikkale University, Kirikkale, Tiirkiye, figendurkaya@kku.edu.tr

ABSTRACT

Nowadays, permaculture approach gains importance in order to raise students who are sensitive to learning sustainable life
style. According to this approach, teaching methods and techniques and learning environments used to create sustainable life
and environmental awareness in science education should be different. In this context, new learning environments should be
created in school gardens for permaculture applications. The aim of the research is to create a permaculture garden in the
school garden and to determine students' views on their experiences and gains in nature-based life skills as a result of
permaculture practices. It was structured with a case study from qualitative research methods. It was carried out with 25
students studying in the 7th grade at Toki Murat Sitki secondary school in Yahsihan district of Kirikkale province. A semi-
structured interview form was used as a data collection tool. During the research process, students created a permaculture
garden in the area allocated by the school administration. In the research, although the students stated that they were tired at
first during permaculture practices, they stated that they were happy, enjoyable and responsible when the plants they grew
yielded products. They emphasised that their desire to protect the environment increased more by taking part in permaculture
practices at school.

Keywords: Environmental education, Permaculture applications, Sustainability awareness

Okulda Permakiiltiir Egitimi
Seyda Nur Bicici* ¥, Figen Durkaya 2

YMEB, Kirikkale, Tiirkiye, seydanurercan@gmail.com
2 Kirikkale Universitesi, Kirtkkale, Tiirkiye, figendurkaya@kku.edu.tr

OZET

Giliniimiizde siirdiiriilebilir yasam tarzin1 6grenmeye duyarli 6grenciler yetistirebilmek i¢in permakiiltiir yaklasimi 6nem
kazanmaktadir. Bu yaklagima gore, fen egitiminde siirdiiriilebilir yasam ve ¢evre bilincini olusturmak amaciyla kullanilan
ogretim yontem ve teknikleri ile Ogrenme ortamlarinin farkli olmasi gerekmektedir. Bu baglamda, permakiiltiir
uygulamalarinin yapilabilmesi i¢in okul bahgelerinde yeni 6grenme ortamlari olusturulmalidir. Arastirmanin amaci okul
bahgesinde bir permakiiltiir bahgesi olusturmak ve permakiiltiir uygulamalar1 sonucunda 6grencilerin doga temelli yasam
becerilerine yonelik edindikleri deneyim ve kazanimlara iliskin goriislerini belirlemektir. Nitel arastirma yontemlerinden
durum ¢aligmasiyla yapilandirilmistir. Kirikkale ili Yahsihan ilgesinde Toki Murat Sitki ortaokulunda 7.siifta 6grenim
goren 25 Ogrencileriyle gerceklestirilmistir. Arastirmada veri toplama araci olarak yar1 yapilandirilmis goriisme formu
kullanilmistir. Arastirma siirecinde okul idaresi tarafindan tahsis edilen alana 6grenciler permakiiltiir bahgesi olusturmustur.
Aragtirmada, 6grenciler permakiiltiir uygulamalar1 esnasinda ilk basta yorulmus olduklarini belirseler de yetistirdikleri
bitkiler tirlin verdiginde mutlu, keyifli ve sorumluluk sahibi olduklarini belirtmislerdir. Okulda permakiiltiir uygulamalarinda
yer alarak ¢evreyi koruma isteklerinin de daha ¢ok arttigini vurgulamislardir.

Anahtar Kelimeler: Cevre egitimi, Permakiiltiir uygulamalarl, Siirdiiriilebilirlik bilinci
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A Pilot Study on the Effect of Teaching on Eighth-Grade Students' Attitudes
toward the Seasons and Climate Unit

Emine Yurtyapan (%, Ayse Giil Cirkinoglu Sekercioglu
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*This study was obtained from some of the data in the first author's doctoral thesis.

ABSTRACT

The aim of this study is to examine the impact of activities and teaching practices developed for the instruction of the
"Seasons and Climate" unit on eighth-grade students' attitudes toward astronomy. There were 21 students in the experimental
group, 19 students in the control group. In the experimental group, teaching was carried out with argument-oriented virtual
laboratory applications and dynamic software, and in the control group, with argumentation-based teaching activities for 14
lesson hours. When the Independent Samples t-Test results were examined regarding the astronomy attitude post-test scores
of the experimental and control group students (t=0.502 p>0.05), it was seen that there was no significant difference between
the groups. Compared to the pre-test scores, the post-test attitude averages of both groups decreased, but the experimental
group is higher. This interesting result can be explained by the fact that students find astronomy topics more difficult as they
learn them in depth.

Keywords: Argumentation, Astronomy, Astronomy attitude, Technology-supported teaching

Sekizinci Simf Ogrencilerinin Mevsimler ve iklim Unitesine Yénelik
Tutumlarma Ogretimin Etkisi ile flgili Bir Deneme Calismasi

Emine Yurtyapan ! (5, Ayse Giil Cirkinoglu Sekercioglu ?

L Milli Egitim Bakanhigi, Kocaeli, Tiirkiye, emineyurtyapan@hotmail.com
2Balikesir Universitesi, Necatibey Egitim Fakiiltesi, Balikesir, Tiirkiye, acirkin@balikesir.edu.tr
*Bu ¢alisma ilk yazarin doktora tez ¢alismasindaki verilerin bir kismindan elde edilmistir.

OZET

Bu ¢alismanin amac1 mevsimler ve iklim iinitesinin 6gretimine yonelik gelistirilen etkinlik ve 6gretim uygulamalarinin
sekizinci sinif 6grencilerinin astronomiye yonelik tutumlarma etkisini incelemektir. Caligmanin deney grubu 21, kontrol
grubu ise 19 6grenciden olugmaktadir. Deney grubunda 6gretim argiiman odakl1 sanal laboratuvar uygulamalar1 ve dinamik
yazilimlar ile, kontrol grubunda ise argiimantasyona dayali 6gretim etkinlikleri ile 14 ders saati boyunca gergeklestirilmistir.
Deney ve kontrol grubu 6grencilerinin astronomi tutum son test puanlarina iliskin Bagimsiz Orneklemler t- Testi sonuglar
incelendiginde (t=0,502 p>0,05) gruplar arasinda anlaml bir farklilik olmadigi gériilmiistir. On test puanlari ile
karsilastirildiginda her iki grubunda son test tutum ortalamalar1 diismiistiir ancak deney grubunun daha yiiksektir. Bu ilging
sonug dgrencilerin astronomi konularini derinlemesine 6grendikce daha zor bulabilmeleri ile agiklanabilir.

Anahtar Kelimeler: Argiimantasyon, Astronomi, Astronomi tutum, Teknoloji destekli 6gretim
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Science Teachers' Views on Educational Games

Biisra Bozkurt 1 {9, Seda Usta Gezer 2

Listanbul University- Cerrahpasa, Institute of Graduate Studies, Istanbul, Tiirkiye, busra.bozkurt@ogr.iuc.edu.tr
2 Istanbul University- Cerrahpasa, Hasan Ali Yiicel Faculty of Education, Istanbul, Tiirkiye, sedausta@iuc.edu.tr

ABSTRACT

The aim of this study is to determine science teachers' views on educational games. The study group consisted of 16 science
teachers who took the "Teaching Science with Educational Games' course during their undergraduate years. A semi-structured
interview form was used as a data collection tool. In the study, science teachers reported that although there were limitations
such as difficulties in classroom management, high class size, lack of time, not keeping up with the curriculum, not being
suitable for every subject, educational games have positive features such as providing fun learning, providing active
participation, being effective in skill development, providing permanent learning, increasing motivation, and being
interesting. In addition, they stated that they considered themselves competent in implementing educational games due to
the courses they took during their undergraduate years and experiences in this period, and that they would include educational
game applications in their professional lives.

Keywords: Educational Game, Science Education, Teacher Opinions

Fen Bilimleri Ogretmenlerinin Egitsel Oyunlara Yonelik Goriisleri

Biisra Bozkurt * {9, Seda Usta Gezer 2

1f§tanbul lzniversitesi- Cerrahpasa, Lisansiistii Egitim Enstitiisii, fstanbyl, Tiirkiye, busra.bozkurt@ogr.iuc.edu.tr
2 [stanbul Universitesi- Cerrahpasa, Hasan Ali Yiicel Egitim Fakiiltesi, Istanbul, Tiirkiye,sedausta@iuc.edu.tr

OZET

Bu arastirmanin amaci fen bilimleri 0gretmenlerinin egitsel oyunlar hakkindaki goriislerinin belirlenmesidir. Caligma
grubunu ise lisans déneminde ‘Egitsel Oyunlarla Fen Ogretimi’ dersini alan 16 fen bilimleri 6gretmeni olusturmaktadir.
Aragtirmada veri toplama araci olarak yar1 yapilandirilmig bir gériisme formu kullanilmistir. Aragtirmada fen bilimleri
Ogretmenleri; sinif yonetiminde yasanan zorluklar, sinif mevcudunun fazla olmasi, siire sikintisi, miifredat yetismemesi, her
konuya uygun olmama gibi sinirliklar olsa da egitsel oyunun eglenerek 6grenmeyi saglama, aktif katilimi saglama, beceri
gelisiminde etkili olma, kalic1 6grenmeyi saglama, motivasyonu artirma, ilgi ¢ekici olma gibi olumlu 6zellikleri oldugu
yoniinde goriis bildirmistir. Ayrica lisans doneminde almis olduklari ders ve bu donemdeki deneyimlerimden dolay1
kendilerini egitsel oyun uygulama konusunda yeterli gordiiklerini, meslek hayatlarinda egitsel oyun uygulamalarina yer
vereceklerini belirtmiglerdir.

Anahtar Kelimeler: Egitsel Oyun, Fen Egitimi, Ogretmen Goriisleri

50


https://opscon.com.tr/
https://orcid.org/0009-0002-8218-241X
https://orcid.org/0000-0002-7505-0024
https://orcid.org/0009-0002-8218-241X
https://orcid.org/0000-0002-7505-0024

2 Optimum 15t International Optimum Science
..> ' P s Science Conference 2024
® ' Conference

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

Fen Bilgisi Ogretmen Adaylarinin STEM-Temelli Ders Planlarinin ve
Ogrenme Deneyimlerinin Incelenmesi

Hiisniiye Durmaz

Trakya Universitesi, Egitim Fakiiltesi, Edirne, Tiirkiye, husniyedurmaz@trakya.edu.tr

OZET

Bu ¢alismada fen bilgisi 6gretmen adaylarinin temel olarak ortaokul diizeyinde STEM-temelli fen 6gretimi ders/etkinlik
planlarinin ve 6grenme deneyimlerinin incelenmesi amaglanmistir. Calisma biitiinciil tek durum ¢alismasi desenine sahiptir.
Katilimeilar uygun ornekleme yontemine gore ve goniilliilik esasina gore belirlenmistir. Katilimeilarin grup olarak
tasarladiklar1 STEM-temelli ders/etkinlik planlarindan, bu planlara eslik eden rehberli-caligma yapraklarindan ve yazili
goriisme formlarindan elde edilen verilerin analizinde igerik ve betimsel analiz teknikleri kullanilmigtir. Elde edilen bulgulara
gore, tiim ders/etkinlik planlari uygulama siireci boyutunda 6grencilerin igbirlikli bir sekilde aktif katilimina y6nelik firsatlar
icermektedir, mithendislik siirecinin dogasina uygun dongiisel slire¢ yer almaktadir ve tasarlanan STEM etkinliklerinde
teknoloji, mithendislik ve matematik disiplinleri igerikten ziyade daha ¢ok baglam olarak entegre edilmistir. Caligmadan elde
edilen 6nemli bir bulgu da katilimcilarin etkinlik tasarlama ve Ogretimsel siirecin degerlendirilmesi agamalarinda
hedefledikleri kazanimlarla iliski kurmada basarili olamadiklaridir. Katilimcilar 6gretimsel siirece yonelik deneyimlerine
iliskin olarak da farkli disiplinleri entegre etmek i¢in uygun igerik ve beceri kazanimlarini belirlemekte zorlandiklarini
belirtmislerdir.

Anahtar kelimeler: Ders plani, Fen bilgisi 6gretmen aday1, STEM etkinligi

Examining STEM-Based Lesson Plans and Learning Experiences of Pre-service
Science Teachers

Hiisniiye Durmaz

Trakya University, Education of Faculty, Edirne, Tiirkiye, husniyedurmaz@trakya.edu.tr

ABSTRACT

The aim of this study is to examine the lesson/activity plans at the middle school level and learning experiences on STEM-
based science teaching of the pre-service science teachers. The study has a holistic single-case design. Participants were
selected using the convenience sampling method and on a voluntary basis. Content and descriptive analysis techniques were
used to analyze data obtained from the STEM-based lesson/activity plans and the guided worksheets accompanying these
plans designed by the participants as a group, and the written interview forms. According to the findings, all lesson/activity
plans include opportunities for active participation of students in a collaborative manner in the implementation process
dimension, there is a cyclical process appropriate to the nature of the engineering process, and in the designed STEM
activities, technology, engineering and mathematics disciplines are integrated more as context rather than content. An
important finding from the study is that the participants were not successful in establishing a relationship with the outcomes
they targeted during the activity design and evaluation stages of the instructional process. Regarding their experiences with
the instructional process, the participants stated that they had difficulty determining appropriate content and skill acquisitions
to integrate different disciplines.

Keywords: Lesson plan, Pre-service science teacher, STEM activity
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Theoretical Determination of Pedagogical Content Knowledge Profile of a
Chemistry Teacher Teaching According to 10" Grade Chemistry Textbook

Ayse Zeynep Sen !

! Balikesir University, Balikesir, Tiirkiye, azeynepsen@balikesir.edu.tr

ABSTRACT

Pedagogical content knowledge (PCK) covers the teacher's beliefs about how a subject should be taught and all of her
practices to the end of the assessment process. However, in practice, it can be said that the teacher's PCK is framed by the
textbooks. For this reason, first, in this research to determine the PCK profile required by the textbook, the 10th grade
chemistry textbook was analyzed through document analysis in terms of PCK components. In the light of the findings, it was
determined that a chemistry teacher should mostly use knowledge of assessment. Within the scope of this knowledge, it can
be said that she should gain competence in solving open-ended problems. This is followed by knowledge of teaching
strategies, knowledge of curriculum and knowledge of students’ understanding of science. Due to the importance of transition
exams to higher education in Tiirkiye and the subjects’ being more suitable for open-ended problems could be reasons of
knowledge of assessment standing out more than other components.

Keywords: Pedagogical content knowledge, 10™ grade chemistry textbook, Chemistry teacher

10. Simf Kimya Ders Kitabina Gére Ogretim Yapan Bir Kimya
Ogretmeninin Alan Egitimi Bilgisi Profilinin Teorik Olarak Belirlenmesi
Ayse Zeynep Sen '

! Balikesir Universitesi, Balikesir, Tiirkiye, azeynepsen@balikesir.edu.tr

OZET

Alan egitimi bilgisi (AEB), 6gretmenin bir konunun 6gretiminin nasil olmasi gerektigine dair olan inanglarindan, konu
sonrasindaki Ol¢me siirecine kadar olan uygulamalarini kapsamaktadir. Ancak pratikte 6gretmenin AEB’sini ders
kitaplariin g¢erceveledigi sOylenebilir. Bu nedenle ¢alismada oncelikle ders kitabinin gerektirdigi AEB profilinin teorik
olarak belirlenebilmesi i¢in 10. siif kimya ders kitabi AEB bilesenleri agisindan dokiiman incelemesi yoluyla analiz
edilmistir. Elde edilen bulgular 10. sinif kimya dersinin 6gretiminde bir 6gretmenin en ¢ok 0lgme bilgisini ise kosmasi
gerektigini ortaya koymaktadir. Olgme bilgisi kapsaminda ise agik uclu problemlerin ¢6ziimii konusunda dgretmenlerin
yetkinlik kazanmasi gerektigi sOylenebilir. ~ Ardindan sirasiyla dgretim stratejileri bilgisi, 6gretim programi bilgisi ve
ogrencilerin fen bilimlerini anlamalarina iliskin bilgisinin geldigi belitlenmistir. Calisma sonunda, Ulkemizde
yiiksekogretime gegis siavlarinin dnemi ve konularin sayisal problemlere uygun olmasi sebebiyle 6lgme bilgisinin diger
bilesenlere kiyasla dne ¢iktig1 sdylenebilir.

Anahtar Kelimeler: Alan egitimi bilgisi, 10. sinif kimya ders kitab1, Kimya &gretmeni
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Building Your Own Programming Language: A Case Study “PyCimen
Language"'
Elif Nur Aslihan Celepogiu® (' Ergun Eray Akkaya 2

1Beykoz University, Istanbul, Tiirkiye, elifcelep511@gmail.com
2 Istanbul Topkapr University, Istanbul, Tiirkiye, ergunerayakkaya@topkapi.edu.tr

ABSTRACT

This work explores the design and implementation of a new hybrid programming language called PyCimen, which combines
the flexibility of Python with the performance-oriented nature of C++. This study aims to examine the core concepts of
programming language design and implementation. It includes the construction of essential components such as the Lexer,
Parser, and Abstract Syntax Tree (AST), offering Python-like syntax executed in a highly optimized and efficient C++
runtime. PyCimen’s minimalistic syntax enhances the ease and simplicity of the language. PyCimen provides a convenient
developer experience with PyCimenLSP features such as code completion, error checking, and syntax highlighting. It
includes a package manager and an embedded Python interpreter, enabling direct import of Python modules installed with
PIP, thus leveraging the rich Python module ecosystem. Language development requires lexical analysis, parsing, and
evaluation. Comprehensive documentation and installation steps can be found on PyCimen website. Consequently, this work
aims to promote the design and implementation of programming languages, supporting their creation by providing
fundamental knowledge of language design concepts. It also demonstrates the feasibility of PyCimen combining the strengths
of Python and C++ into a single integrated language. The addition of new features will make PyCimen a viable language
option in various fields.

Keywords: Hybrid Programming Language, Interpreter, Lexer, Parser, Abstract Syntax Tree (AST), Language Design,
Python/C API, Language Server Protocol (LSP)
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Kendi Programlama Dilinizi Olusturmak: “PyCimen Dili”
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1 Beykoz U'niversitesj, Istanbul, Tiirkiye, elifcelep511@gmail.com
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OZET

Bu calisma, PyCimen isimli yeni bir hibrit programlama dilinin tasarim ve geligtirme agamalarini ele almaktadir. Bu dil ile
Python’un kullanim kolayligi ve C++’in yiiksek performansinin bir araya getirilmesi amaclanmaktadir. Bu siiregte
programlama dillerine ait temel konseptler de agiklanmaktadir. Derleyici ve yorumlayicilarin temel bilesenleri olan s6zciik
analizi (lexical analysis), sdzdizimi analizi (parsing) ve soyut sentaks agaci (AST) konular islenmistir. Bu bilesenlerle,
Python benzeri bir sentaksa sahip olan PyCimen dili, olduk¢a optimize edilmis C++ dilinde yazilmig bir ortamda
calistirilmaktadir. PyCimen’in minimalist sentaks kurallari, kullanicilar i¢in kullanim kolayligi sunmaktadir. Gelistirme
stirecinde karsilagilan problemler ve bu problemlerin ¢dziimleri ayrica ele alinacaktir. PyCimen projesi ile birlikte sunulan
LSP protokolii implementasyonu olan PyCimenLSP, kod tamamlama, hata tespiti ve renklendirme gibi 6zellikler sunmakta;
LSP destegi bulunan pek cok gelistirme ortami ve metin editoriinde kullanilabilmektedir. Barindirdigir gdmiilii Python
yorumlayicist sayesinde, Python Paket Yoneticisi (PIP) ile saglanan kiitiiphaneler dogrudan PyCimen igerisinde
kullanilabilmektedir. Boylelikle, Python’un zengin ekosisteminden faydalanilabilmektedir. PyCimen dili ile ilgili detayli
dokiimana ve indirme adimlarina PyCimen internet sitesinden ulasilabilir. Nihai hedef olarak, ilgili konuda temel bilgi, tipik
problemler ve bu problemlere muhtemel ¢6ziim yaklasimlari sunularak yeni programlama dillerinin gelistirilmesinin tesvik
edilmesi ve desteklenmesi amaglanmaktadir. Bununla birlikte, Python ve C++ dillerinin farkli alanlardaki gii¢lii yonlerinin
ne Olglide birlestirilebilecegi arastirilmaktadir. Daha da gelistirilmesi ile birlikte PyCimen dili, pek ¢ok farkli alanda
kullanima uygun bir programlama dili olmay1 hedeflemektedir.

Anahtar Kelimeler: Hibrit programlama dili, Yorumlayici, Soézciik Analizi , S6zdizimi Analizi, Soyut Sentaks
Agaci1(AST),Dil tasarimi, Dil Sunucusu Protokolii(LSP), Python/C API
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Classroom Teachers' Risk Taking and Decision-Making Skills*

Belgin Bal Incebacak * 0, Siileyman Yaman? (' Asli Sarisan Tungag 3

! Ondokuz Mayrs University, Samsun, Tiirkiye, belgin.bal@omu.edu.tr

2 Ondokuz Mayrs University, Samsun, Tiirkiye, slymymn@gmail.com

3 Ondokuz Mayis University, Samsun, Tiirkiye, aslisarisan@gmail.com

*This study was produced from a part of the project called “TUBITAK 4004 MAT-SOR Inquiry-Based Activity Development Camp

ABSTRACT

Inquiry-based learning has been recognized as an effective approach in educational settings, especially in developing
teachers' risk-taking and decision-making skills. This teaching method encourages educators to engage in a process that
fosters exploration, inquiry, and critical thinking that can significantly impact their pedagogical practice and professional
development. The study was conducted with 24 classroom teachers participating in the TUBITAK 4004 project. In the study,
the problem situation named problem in the food sector was used as a data collection tool. The problems applied were
evaluated according to Polya's stage of problem solving. Prediction and control, logical reasoning, predicting, relations
building strategies were also used in each of the two problems. In the evaluation phase of the problems, the results obtained
from each of the three problems demonstrate that the students could be good at evaluating the answers to which the teachers
give. Creating a culture of inquiry-based learning seems to encourage teachers to take risks and make informed decisions
about teaching strategies.

Keywords: Inquiry-based teaching, TUBITAK, Risk taking, Decision making

Smif Ogretmenlerinin Risk Alma ve Karar verme Becerileri

2

Belgin Bal Incebacak ', Siileyman Yaman® © Asli Sarisan Tungag *

! Ondokuz May:s lzniversitesi, Samsun, Tiirkiye, belgin.bal@omu.edu.tr
2 Ondokuz Mayis Universitesi, Samsun, Tiirkiye, slymymn@gmail.com
8 Ondokuz Mayrs Universitesi, Samsun, Tiirkiye, aslisarisan@gmail.com

OZET

Sorgulama temelli 6gretim egitim ortamlarinda, 6zellikle 6gretmenlerin risk alma ve karar verme becerilerini gelistirmede
etkili bir yaklasim olarak kabul edilmistir. Bu 6gretim yontemi, egitimcileri, pedagojik uygulamalarini ve mesleki
gelisimlerini 6nemli 6l¢iide etkileyebilecek kesif, sorgulama ve elestirel diisiinmeyi tesvik eden bir siirece katilmaya tegvik
eder. Calisma, TUBITAK 4004 projesinde katilimc1 olan 24 simif &gretmeni ile gerceklestirilmistir. Calismada veri toplama
araci olarak yiyecek sektoriindeki sorun adli problem durumu kullanilmistir. Uygulanan problemler Polya’nin problem
¢dzme asamalarina gore degerlendirilmistir. Ogretmenlerin problemi ¢dzerken tahmin ve kontrol, mantiksal akil yiiriitme,
tahmin etme, baglanti kurma stratejilerini kullandiklar1 belirlenmistir. Problemin degerlendirilmesi agamasinda basarili
olduklarini gostermektedir. Sorgulamaya dayali 6grenme kiiltiirii olugturmak, 6gretmenleri risk almaya ve 6gretim stratejileri
hakkinda bilingli kararlar vermeye tesvik ettigi goriilmektedir.

Anahtar Kelimeler: Sorgulama temelli 6gretim, TUBITAK, Risk alma, Karar verme
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Development and Evaluation of Career Counseling Education Program with
Creative Drama in Preschool Period
Seyda Aktas' (, Belgin Bal Incebacak?

! Ondokuz Mayis University, Samsun, Tiirkiye, 123seydaktas@gmail.com
2 Ondokuz Mayis University, Samsun, Tiirkiye, belgin.bal@omu.edu.tr

ABSTRACT

This study is about the introduction of the research project titled “Development and Evaluation of Career Counseling
Education Program with Creative Drama in Preschool Period” which was announced to be supported by TUBITAK 2209-
A- University Students Research Projects Support Program with the call number 1919B012305750 numbered 2023-1. The
aim of this study is to help and guide preschool children in career counseling with creative drama in choosing a profession
and career planning. In this study, a one-group weak experimental design from quantitative research methods was used.
Descriptive content analysis and percentage and frequency analysis were used to analyze the data. Two researchers analyzed
the data simultaneously but independently of each other. At the end of the study, it can be stated that preschool children's
interest in career choice and career planning increased and they gained detailed information about different occupational
groups. At the same time, it is thought that at the end of the study carried out within the scope of TUBITAK 2209 project, a
profession introduction booklet was created and a contribution was made to the society.

Keywords: Pre-school education, Career counseling, Career choice, Creative drama.

Okul Oncesi Déonemde Yaratici Drama ile Kariyer Damismanhg Egitimi
Programinin Gelistirilmesi ve Degerlendirilmesi

Seyda Aktas* (O, Belgin Bal Incebacak ?

! Ondokuz Mayrs Qniversitesi, Samsun, Tiirkiye, 123seydaktas@gmail.com
2 Ondokuz Mayrs Universitesi, Samsun, Tiirkive, belgin.bal@omu.edu.tr

OZET

Bu c¢ahyma TUBITAK 2209-A- Universite Ogrencileri Arastirma Projeleri Destekleme Programi tarafindan
1919B012305750 numarali 2023-1 ¢agrisi ile desteklendigi agiklanan “Okul Oncesi Dénemde Yaratict Drama ile Kariyer
Danigmanhigr Egitimi Programinin Gelistirilmesi ve Degerlendirilmesi” baglikli arastirma projesinin tanitimini konu
almaktadir. Bu galismanin amaci; yaratici drama ile kariyer danismanligi konusunda okul 6ncesi donem gocuklarinin meslek
seciminde ve kariyer planlamasinda yardimci olmak ve yol gostermektir. Bu arastirmada nicel arastirma yontemlerinden tek
gruplu zayif deneysel desen kullanilmistir. Verilerin analiz edilmesinde de betimsel igerik analizi ile % ve frekans analizi
kullamilnustir. iki aragtirmaci tarafindan es zamanli fakat birbirinden bagimsiz sekilde analizler yapilmistir. Calisma sonunda
okul 6ncesi gocuklarinin meslek se¢imi ve kariyer planlamasina dair ilgilerinin artt1g1 farkli meslek gruplar1 hakkinda detayl1
bilgiler edindikleri ifade edilebilir. Ayni zamanda TUBITAK 2209 projesi kapsaminda yiiriitiilen ¢alisma sonunda bir meslek
tanitim kitapgig1 olusturulup topluma katki saglandigr diisiiniilmektedir.

Anahtar Kelimeler: Okul 6ncesi egitim, Kariyer danismanligi, Meslek se¢imi, Yaratic1 drama.
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Examining the Effective Science Teaching Levels of Science Teachers

Senem Erdogan Yilmaz YO, Harun Celik 2
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ABSTRACT

The aim of the research is to examine the effective science teaching levels of science teachers. In the study, descriptive
research method, one of the quantitative research approaches, was used. The sample consists of 94 science teachers
working in secondary schools in Kirikkale province in the 2023-2024 academic year. The "Effective Science Teaching
Scale" developed by Hudson, Skamp and Brooks (2005) and adapted to Turkish by Yavuz (2020) was used as a data
collection tool. Descriptive statistics, Unrelated Group t-Test, ANOVA and LSD test were applied to analyze the
collected data. As a result of the study, it was determined that science teachers' levels of effective science teaching were
high. While teachers' effective science teaching levels did not show a significant difference in terms of the educational
background variable, a significant difference was observed between gender and professional seniority variables. The
scores of female teachers from the first subdimension of the scale were found to be significantly higher than the scores
of male teachers. It was concluded that the scores of teachers with over 21 years of seniority and teachers with 11-15
years of seniority were significantly higher than the scores of teachers with 16-20 years of seniority.

Keywords: Science teacher, Effective science teaching, Descriptive research

Fen Bilgisi Ogretmenlerinin Etkili Fen Ogretimi Diizeylerinin incelenmesi

Senem Erdogan Yilmaz WP Harun Celik 2
! Kirtkkale Universitesi, Fen Bilimleri Enstitiisii, senemerdoganyilmaz@gmail.com

2 Kirtkkale Universitesi, Egitim Fakiiltesi, haruncelik@Kkku.edu.tr

OZET

Arastirmanin amaci, fen bilgisi 6gretmenlerinin etkili fen 6gretimi diizeylerinin incelenmesidir. Caligmada nicel
arastirma yaklasimlarindan betimsel arastirma yontemi kullanilmustir. Orneklemi Kirikkale ilinde 2023-2024 egitim-
Ogretim yilinda ortaokullarda gbrev yapan 94 fen bilgisi 6gretmeninden olusmaktadir. Veri toplama araci olarak
Hudson, Skamp ve Brooks (2005) tarafindan gelistirilen, Yavuz (2020) tarafindan Tiirk¢e’ ye uyarlanan “Etkili Fen
Ogretimi Olcegi” kullanilmistir. Toplanan verilerin analiz edilmesinde betimsel istatistikler, Iliskisiz Grup t-Testi,
ANOVA ve LSD testi uygulanmistir. Caligma sonucunda, fen bilgisi 6gretmenlerinin etkili fen 6gretimi diizeylerinin
yiiksek oldugu tespit edilmistir. Ogretmenlerin etkili fen 6gretimi diizeyleri 6grenim durumu degiskeni agisindan
anlaml bir farklilik gostermezken cinsiyet ve mesleki kidem degiskenleri arasinda anlaml bir farklilik goriilmiistiir.
Kadin 6gretmenlerin, dlgegin birinci alt boyutundan aldiklar1 puanlar erkek 6gretmenlerin puanlarina goére anlamli
diizeyde yiiksek bulunmustur. 21 yil iistii kidemi olan 6gretmenler ile 11-15 yillik kideme sahip olan 6gretmenlerin, 16-
20 y1illik kideme sahip 6gretmenlerin puanlarindan anlamli diizeyde yiiksek oldugu sonucuna ulastlmistir.

Anahtar Kelimeler: Fen bilgisi 6gretmeni, Etkili fen 6gretimi, Betimsel aragtirma
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Perceptions of Classroom Teachers Regarding Enrichment Practices for Gifted
Students
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! Ministry of National Education, Class Teacher, Samsun, Tiirkiye; serpilkucuk.5705@gmail.com
2 Ministry of National Education, Class Teacher, Diyarbakir, Tiirkiye; blgrsinl@gmail.com
3Amasya University, Faculty of Education, Department of Primary Education, Amasya, Tiirkiye;
nese.kutlu@amasya.edu.tr

ABSTRACT

This study aimed to reveal the perceptions of classroom teachers regarding enrichment practices used in the education of
gifted students. Phenomenology, one of the qualitative research designs, was used in the study. The study group consisted
of ten classroom teachers working in two different districts in the southwest of Samsun in the 2024-2025 academic year.
Data were collected through face-to-face interviews and semi-structured forms. The data obtained from the interviews were
analyzed through content analysis. In the study, they stated that they had enrichment activities such as story writing,
experimenting, resfebe, field trips, use of web2 tools, drama and intelligence games in the education of gifted students. They
need information about differentiation strategies for gifted students. In the study, it was stated that they made limited efforts
to enrich the education of gifted children. Teacher training that includes methods and techniques for gifted students is
recommended.

Keywords: Gifted student, Classroom teacher, Enrichment practices
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Ustiin Yetenekli Ogrencilerin Egitiminde Zenginlestirme Uygulamalarina
Yonelik Sinif Ogretmenlerinin Algilar:
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OZET

Bu arastirmada iistiin yetenekli Ogrencilerin egitiminde kullanilan zenginlestirme uygulamalarina yonelik sif
Ogretmenlerinin algilarini ortaya koymak amaclanmistir. Yapilan calismada nitel aragtirma desenlerinden fenomenoloji
kullamilmustir. Arastirmanin ¢alisma grubunu 2024-2025 Egitim-Ogretim yilinda Samsun’un giineybatisindaki iki farkli
ilcede gorev yapmakta olan on simif 6gretmeni olusturmustur. Veriler yiiz yiize goriismeler, yar1 yapilandirilmis formlar
yoluyla toplanmistir. Gorlismelerden elde edilen veriler igerik analizi yoluyla ¢dziimlenmistir. Arastirmada {istiin
yeteneklilerin egitiminde hikdye yazma, deney yapma, resfebe, saha gezileri, web2 araglari kullanimi, drama ve zeka
oyunlar1 gibi zenginlestirme etkinlikleri yaptirdiklarini ifade etmislerdir. Sinif 6gretmenleri iistiin yetenekli 6grencilerde
zenginlestirme uygulamalarina yonelik derslerinde veya ders dist faaliyetlerle yer verdigi ancak miifredat yogunlugu
sebebiyle bu uygulamalar1 aza indirgediklerini belirtilmislerdir. Ustiin yeteneklilerin egitiminde farklilagtirma stratejileri
hakkinda bilgiye ihtiya¢ duymaktadirlar. Arastirmada iistiin yetenekli gocuklarin egitimlerinin zenginlestirilmesine yonelik
siirli gabalariin oldugu ifade edilmistir. ileride normal siniflarda ve farkli derslerde iistiin yetenekli cocuklarmn
egitimlerinin zenginlestirilmesinde yontem ve teknikleri iceren ve dzyeterliligi gelistiren uygulamali egitimlerin verilmesi
yararli olacaktir.

Anahtar Kelimeler: Ustiin yetenekliler, Sinif 6gretmeni, Zenginlestirme uzgulamalarl
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An Alternative Activity Model for Inquiry-Based Science Education in Early
Childhood: The Outdoor Guided Inquiry Model”
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=This study is based on a part of the doctoral dissertation prepared by the first author under the supervision of the second author.

ABSTRACT

This study introduces the "Outdoor Guided Inquiry Model," developed to enhance science education in early childhood. The
model is adapted from the eight-phase guided inquiry cycle proposed by Kuhltahu, Mantioes, and Caspari (2012) and
restructured into a six-phase cycle to suit the needs of early childhood education. The study also outlines the development
process of activity plans and provides an example activity plan. The model incorporates activities involving observation,
data collection, analysis, and conclusion drawing under guidance. This research examines the model's impact on fostering
curiosity about science and supporting cognitive abilities. Findings reveal that the model effectively increases children’s
curiosity toward science and enhances their cognitive skills. In conclusion, the Outdoor Guided Inquiry Model offers an
innovative and adaptable approach to early childhood science education, providing practical guidance for application in
various learning environments.

Keywords: Early Childhood, Inquiry-Based Learning, Outdoor Education, Guided Inquiry Cycle, Activity Plan

Erken Cocukluk Doneminde Sorgulama Temelli Fen Egitimine Yonelik
Alternatif Bir Etkinlik Modeli: Okul Dis1 Rehberli Sorgulama Modeli”

Ash Sarisan Tungag * 0, Siileyman Yaman ?
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* Bu ¢aligma, birinci yazarin ikinci yazar danigsmanliginda gergeklestirdigi doktora tezinin bir béliimiinden tiretilmistir.

OZET

Bu ¢alismada, erken ¢ocukluk déneminde fen egitimini desteklemek amaciyla gelistirilen "Okul Dis1 Rehberli Sorgulama
Modeli" tanitilmaktadir. Model, Kuhltahu, Mantioes ve Caspari (2012) tarafindan 6nerilen 8 asamali rehberli sorgulama
dongiisiiniin, erken gocukluk dénemi ihtiyaglarina uygun olarak yeniden diizenlenmesiyle olusturulmustur. Bu baglamda,
model 6 asamali bir sorgulama dongiisii olarak uyarlanmistir. Arastirma kapsaminda, etkinlik planlarinin gelistirilme siireci
detaylandirilarak ornek bir etkinlik plani paylasilacaktir. Model, rehberlik esliginde gergeklestirilen gozlem yapma, veri
toplama, analiz etme ve sonug¢ ¢ikarma gibi siiregleri iceren etkinliklerden olugmaktadir. Calismada, bu modelin fen
bilimlerine yonelik merak ve biligsel beceriler iizerindeki etkileri incelenmistir. Elde edilen bulgular, modelin ¢ocuklarin fen
bilimlerine olan meraklarini artirdig1 ve biligsel gelisimlerini destekledigini gdstermektedir. Sonug olarak, bu model, erken
cocukluk doneminde fen egitimi icin yenilik¢i ve uyarlanabilir bir yaklagim sunmakta, farkli 6grenme ortamlarina
uygulanabilir bir rehberlik saglamaktadir.

Anahtar Kelimeler: Erken Cocukluk, Sorgulama Temelli Ogrenme, Okul Disi Egitim, Rehberli Sorgulama Dongiisii,
Etkinlik Plan1
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Significant Mistakes Made By Entrepreneurs Conducting R&D Activities In
Tiirkiye During Establishing Firms

Ibrahim Emre Karaa

! Manisa Celal Bayar University, Tiirkiye, emre.karaa@chu.edu.tr

ABSTRACT

Type your In many projects, the issue of whether R&D activities will have a commercial output is being evaluated.
Individuals conducting R&D activities may prefer to commercialize the techniques, methods or products they develop by
carrying out their own initiatives. Many R&D entrepreneurs are generally well-versed in basic sciences or technical fields,
but their lack of basic business expertise leads to errors in decisions right from the starting point, which makes it difficult,
sometimes impossible and sometimes inefficient and unprofitable to implement very successful and valuable projects. There
are many different incentives provided by the state through various institutions to support R&D activities. The first step in
benefiting from these incentives correctly and optimally is to establish the right type of institution in the right legal structure
according to needs and future plans. This study will focus on the correct use of the opportunities and incentives provided by
the state according to future projections, which will support the R&D entrepreneur's decision to commercialize his project
before the first establishment is realized, prevent possible errors and provide future projections.

Keywords: Start-up, R&D Entrepreneur, Establishing R&D Firm

Tiirkiye’de Ar-Ge Faaliyeti Yiiriiten Girisimcilerin Firma Kurulusunda
Yaptiklar1 Onemli Hatalar

Ibrahim Emre Karaa

! Manisa Celal Bayar Universitesi, Manisa, Tiirkiye, emre.karaa@cbu.edu.tr

OZET

Bir¢ok projede Ar-ge faaliyetlerinin ticari bir ¢iktisi olup olamayacagi konusu degerlendirilmektedir. Ar-ge faaliyetini
yiiriiten kisiler kendi girigsimlerini gerceklestirerek gelistirdikleri teknik, yontem ya da iirlinlerin ticarilesmesi saglamay1
tercih edebilirler. Birgok Ar-ge girisimcisi genellikle temel bilimler ya da teknik alanlarda konusuna hakimdir ancak temel
isletme uzmanliklart olmayisi daha kurulustan itibaren kararlarda hatalara yol agmakta, bu durum da ¢ok basarili ve degerli
projelerin hayata ge¢mesini zorlagtirmakta, bazen imkansizlagtirmakta bazen de verimsiz ve karsiz hale getirmektedir. Ar-
ge faaliyetlerini desteklemek igin devletin ¢esitli kurumlar1 aracilifiyla saglamis oldugu birgok farkli tesvik bulunaktadir.
Bu tesviklerden dogru ve optimum bir sekilde yararlanmanin ilk adimi dogru kurulusu, dogru hukuki yapida ihtiyag ve
gelecek planlarina gore kurmaktir. Bu ¢alismada, Ar-ge girisimcisinin projesini ticarilestirme kararmi ilk kurulus heniiz
gerceklesmeden destekleyecek, olast hatalar1 engelleyecek, gelecek projeksiyonlara gore devletin sagladigir imkéan ve
tesviklerin dogru kullanimi {izerinde durulacaktir.

Anahtar Kelimeler: Baslangi¢ Firmasi, Ar-Ge Girisimcisi, Ar-Ge Sirketi Kurulusu
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Bibliometric Analysis of Artificial Intelligence Articles Published in Science
Education

Ahmet Bolat *

LHitit University, Corum, Tiirkiye, ahmetbolat@hitit.edu.tr

ABSTRACT

This study aims at bibliometric analysis of articles on artificial intelligence in the field of science education. The study was
carried out by descriptive survey method with quantitative approach. In the Web of Science database, 320 articles published
in the field of science, physics, chemistry and biology education between 2010 and 2024 were analysed. In the keyword
analysis, the terms ‘science’, ‘education’, ‘artificial intelligence’ and ‘machine learning” were found to be prominent. There
has been a steady increase in the number of publications since 2015. The most cited article is the study published by Cooper
G. (2023) in which he analysed the use of ChatGPT in science education. While artificial intelligence and automated
assessment tools stand out as central themes, ‘culturally appropriate pedagogies’ and ‘early childhood education’ are arecas
of limited study. The USA, China and European countries are at the forefront of international cooperation. Michigan State
and Georgia Universities are leaders in this field. The research suggests that international collaborations and studies on
limited themes should be increased.

Keywords: Science Education, Artificial Intelligence, Machine Learning, Bibliometric Analysis

Fen Egitimi Alaninda Yayinlanan Yapay Zeka Konulu Makalelerin
Bibliyometrik Analizi

Ahmet Bolat !

LHitit University, Corum, Tiirkiye, ahmetbolat@hitit.edu.tr

OZET

Bu arastirma, fen egitimi alaninda yapay zeka konulu makalelerin bibliyometrik analizini amaglamaktadir. Calisma, nicel
yaklagimli betimsel tarama yontemiyle gergeklestirilmistir. Web of Science veritabaninda 2010-2024 yillar1 arasinda fen,
fizik, kimya ve biyoloji egitimi alaninda yayimlanan 320 makale incelenmistir. Anahtar kelime analizinde “science”,
“education”, “artificial intelligence” ve “machine learning” terimlerinin 6ne ¢iktig1 goriilmiistiir. 2015°ten itibaren yayin
sayisinda istikrarli bir artis kaydedilmistir. En ¢ok atif alan makale, Cooper G. (2023) tarafindan yayimlanan fen egitiminde
ChatGPT kullanimim inceledigi ¢alismasidir. Yapay zeka ve otomatik degerlendirme araglari, merkezi temalar olarak 6ne
cikarken, “kiiltiirel olarak uygun pedagojiler” ve “erken ¢ocukluk egitimi” sinirli calisilmis alanlardir. ABD, Cin ve Avrupa
iilkeleri uluslararasi is birliginde 6n plandadir. Michigan State ve Georgia Universiteleri bu alanda liderdir. Arastirma,
uluslararast is birliklerinin ve sinirli temalara yonelik ¢alismalarin artirilmasini 6nermektedir.

Anahtar Kelimeler: Fen Egitimi, Yapay Zeka, Makine Ogrenmesi, Bibliyometrik Analiz
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Views of Science Teachers and School Administrators on Computational
Thinking Skills
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2Kirikkale University, Kirikkale, Tiirkiye, talipkirindi@yahoo.com

ABSTRACT

This study was conducted to evaluate the contributions of computational thinking skills to science teaching. Within the scope
of the research, the opinions of science teachers and school administrations on the subject were examined using the relational
screening model, one of the quantitative research methods. The findings obtained from the analysis of computational thinking
self-efficacy and computational thinking scales conducted with teachers and school administrators were presented with
independent sample t-test, ANOVA and Pearson correlation analysis using the SPSS program. According to these findings;
it was determined that computational thinking self-efficacy levels were higher than computational thinking levels. Significant
relationships were determined between the Computational Thinking Self-Efficacy scale and its sub-dimensions and the
Computational Thinking scale and its sub-dimensions used in the study. In addition, it was determined that these skills
contributed to the effective use of technological tools in science teaching and made teaching processes more efficient. The
research results reveal that school administrators should support the inclusion of these skills in teacher education programs.

Keywords: KeyComputational Thinking, Science Education, Science Teachers

Fen Bilgisi Ogretmenlerinin Ve Okul Yoneticilerinin Bilgi islemsel
Diisiince Becerilerine iliskin Gériisleri

Yasin Sari* Talip Kirindi?

L Kirikkale lZniversitesi, Fen Bilimleri Enstitiisii, Kirikkale, Tiirkiye, yasinsari.1806@gmail.com
2 Kirikkale Universitesi, Kirikkale, Tiirkiye, talipkirindi@yahoo.com

OZET

Bu ¢aligma, bilgi islemsel diisiince becerilerinin fen 6gretimine olan katkilarini degerlendirmek amaciyla gergeklestirilmistir.
Arastirma kapsaminda fen bilgisi 0gretmenlerinin ve okul yonetimlerinin konuya iliskin goriisleri, nicel arastirma
yontemlerinden iliskisel tarama modeli kullanilarak incelenmistir. Ogretmenlerle ve okul yéneticileriyle yapilan bilgi
islemsel diisiinme 6zyeterlik ve bilgisayarca diistinme 6l¢ekleri analizinden elde edilen bulgular, SPSS programi kullanilarak
bagimsiz 6rneklem t testi, ANOVA ve Pearson korelasyon analizi ile ortaya konulmustur. Bu bulgulara gore; bilgi islemsel
diisiinme 6z-yeterlik diizeylerinin bilgisayarca diisinme diizeylerinden daha yiiksek oldugu tespit edilmistir. Calismada
kullanilan Bilgi Islemsel Diisiinme Oz-Yeterlik dlgegi ve alt boyutlan ile Bilgisayarca Diisiinme dlgegi ve alt boyutlar:
arasinda anlaml iliskiler saptanmistir. Ayrica, bu becerilerin fen 6gretiminde teknolojik araglarin etkin kullanimina katki
sagladig1 ve Ggretim siireclerini daha verimli hale getirdigi tespit edilmistir. Arastirma sonuglari, okul ydnetimlerinin bu
becerilerin 6gretmen egitim programlarina dahil edilmesinde destek vermesi gerektigini ortaya koymaktadir.

Anahtar Kelimeler: Bilgi islemsel Diisiince, Fen Ogretimi, Fen Bilgisi Ogretmenleri
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Preschool Teachers’ Views on STEM Education and Implementation
Experiences
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ABSTRACT

The aim of this study is to examine the experiences and opinions of preschool teachers about STEM education and practices.
In accordance with the purpose of the study, a case study was determined as the method. The study group of research consists
of 20 preschool teachers working in the Mediterranean Region. The data was collected through an interview form and
analyzed by a content analysis method. According to the results of the study, it was determined that preschool teachers
defined STEM and found it important, but they had insufficient knowledge about STEM and lacked experience in its
implementation. It was determined that teachers had difficulties in the planning and implementation stages; reasons such as
children's timid behavior, abstract concepts, technological inadequacy and lack of materials affected this process. However,
teachers stated that STEM activities helped them gain creativity, cooperation and problem solving skills and contributed to
their professional development and motivation. In addition, it was concluded that STEM education programs should be
disseminated and supported with applied methods. It was also emphasized that these programs should be delivered by
qualified educators and made more accessible.

Keywords: STEM, Preschool, Teacher Opinions

Okul Oncesi Ogretmenlerinin STEM Egitimi Hakkindaki Gériisleri ve
Uygulama Deneyimleri
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sekerrfatih@gmail.com
2 Milli Egitim Bakanhigi, Antalya, Tiirkiye, busraaril903@gmail.com

OZET

Bu calismanin amaci, okul dncesi dgretmenlerinin STEM egitimi ve uygulamalarina yonelik deneyim ve goriislerini
incelemektir. Aragtirmanin amacina uygun olarak, yontem olarak durum g¢aligmasi belirlenmistir. Arastirmanin ¢alisma
grubu, Akdeniz Bolgesi'nde gorev yapan 20 okul 6ncesi 6gretmeninden olusmaktadir. Veriler, goriisme formu araciligiyla
toplanmis ve icerik analizi yontemiyle ¢oziimlenmistir. Arastirma sonuglarina gore, okul oncesi 6gretmenlerinin STEM’i
tanimladiklar1 ve onemli bulduklari, ancak STEM konusunda yetersiz bilgiye sahip olduklari ve uygulamada deneyim
eksikligi yasadiklari belirlenmistir. Ogretmenlerin planlama ve uygulama asamalarinda zorlandiklari; gocuklarin gekingen
davranmasi, kavramlarin soyut olmasi, teknolojik yetersizlik ve materyal eksikligi gibi nedenlerin bu siireci etkiledigi tespit
edilmigstir. Bununla birlikte, 6gretmenler STEM etkinliklerinin yaraticilik, is birligi ve problem ¢dzme becerilerini
kazandirdigini; mesleki gelisimlerine ve motivasyonlarina katkida bulundugunu ifade etmislerdir. Ayrica, STEM egitim
programlarinin yayginlastirilmasi ve uygulamali yontemlerle desteklenmesi gerektigi sonucuna ulagilmistir. Bu programlarin
nitelikli egitimciler tarafindan verilmesi ve daha erisilebilir hale getirilmesi gerektigi de vurgulanmistir.

Anahtar Kelimeler: STEM, Okul Oncesi, Ogretmen Goriisleri
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Benefits of using physics principles in the kitchen environment
Yakup Hilmi Kogyigit

! Bakirkéy BILSEM, Istanbul, Tiirkiye, yhk038@hotmail.com

ABSTRACT

Physics is the branch of science that explains the events in nature. Many processes applied in the kitchen, which is an
important part of our daily lives, as in disciplines such as music, art, geography, and sports, are based on physics principles,
consciously or unconsciously. Using physics principles not only makes applications in these areas more understandable and
applicable, but also contributes to their development. What does a chef's knowledge of physics add to the chef and the
product? Does it save energy and time? Does it contribute to preventing obesity? Does a physics teacher's use of the kitchen
as a laboratory contribute to accessibility of materials, ease of application, and economy? Does seeing examples from daily
life encourage people to understand and apply information? Does it contribute to energy saving and sustainable energy
awareness in people? Doesn't it contribute to social harmony through family activities? We cannot establish physics
laboratories in all schools, but wouldn't having a kitchen in every home help the country's economy and access to
information? Individuals equipped with physics knowledge act more effectively and consciously in the kitchen. The research
will be classified and written and visual materials will be prepared in the light of the data obtained.

Keywords: Kitchen, cooking, energy saving, easy access, physics

Mutfak ortaminda fizik prensiplerinin kullanilmasinin faydalar
Yakup Hilmi KOCYIGIT*
'Bakirkdy BILSEM, Istanbul, Tiirkiye, yhk038@hotmail.com

OZET

Fizik, dogadaki olaylar1 agiklayan bilim dalidir. Miizik, sanat, cografya, spor gibi disiplinlerde oldugu gibi giinliik
yasamimizin onemli bir pargasi olan mutfakta uygulanan birgok islem, bilingli ya da bilingsiz olarak fizik prensiplerine
dayanmaktadir. Fizik prensiplerinin kullanilmasi, bu alanlardaki uygulamalarin daha anlasilir ve uygulanabilir olmasini
sagladig1 gibi gelistirlmesine de katki saglar. As¢inin fizik bilmesi, as¢iya ve iiriine ne katar? Enerji ve zaman tasarrufu saglar
mi1?Obeziteyi engellemeye katkist olur mu? Fizik 6gretmenin mutfagi laboratuvar gibi kullanmasi, malzemelere ulasabilirlik,
uygulamasi kolay ve ekonomik olmasi agisindan katki saglar mi? Giinliik hayattan 6rnekleri gérmek kisileri bilgiyi anlama
ve uygulama konusunda cesaretlendirir mi?Kisilerde enerji tasarrufu ve siirdiiriilebilir enerji bilicinine katki saglar mi?Aile
ici aktiviteler yoluyla sosyal uyuma katkist olmaz m1?Tiim okullara fizik laboratuvar: kuramayiz ama her evde bir mutfak
olmasi, iilke ekonomisine ve bilgiye ulagabilmeye yardimci olmaz m1? Fizik bilgisiyle donatilmis bireyler, mutfakta daha
etkili ve bilingli hareket ederler. Yapilan arastirmalar siniflandirilacak ve elde edilen veriler 1s1ginda yazili ve gorsel
materyaller hazirlanacaktir.

Anahtar Kelimeler: Mutfak,as¢ilik, enerji tasarrufu, kolay ulasabilirlik, fizik
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Bibliometric analysis of research on attitudes towards radiation

Arzu Oden Acart

'Bursa Uludag University, Bursa, Tiirkiye, arzuodenacar@uludag.edu.tr

ABSTRACT

The aim of this study is to conduct a bibliometric analysis of studies on attitudes towards radiation. A search was conducted
using the phrase “attitudes towards radiation” from the Web of Science Core Collection database, and 391 results were
obtained. When the article and proceeding papers filters were added as document types, the number of studies increased to
350. The studies were analyzed using the VOSviewer program. The most frequently used keywords in the studies were
attitude and knowledge. The countries with the most studies were Saudi Arabia and Australia, while the country with the
most citations was the Netherlands. The researchers who published the most on the subject were Hans Goran Grondahl,
Bjorn Soderfeldt, Bjorn Svenson, Pasa Yal¢in, and Sema Altun-Yal¢in. The most cited publication belongs to Femke Jansen
and her colleagues. This study has contributed to researchers planning to study attitudes towards radiation to gain a general
overview.

Keywords: Radiation, Attitude, Bibliometric analysis

Radyasyona Yénelik Tutumlarla ilgili Yapilan Arastirmalarin Bibliyometrik

Analizi
Arzu Oden Acart

‘Bursa Uludag Universitesi, Bursa, Tiirkiye, arzuodenacar@uludag.edu.tr

OZET

Bu ¢alismanin amaci radyasyona yonelik tutumlarla ilgili yapilan arastirmalarin bibliyometrik analizini yapmaktir. Web of
Science Core Collection veri tabanindan “attitudes towards radiation” ifadesi ile tarama yapilmis ve 391 adet sonuca
ulagilmigtir. Dokiiman tiirii olarak makale ve bildiri filtreleri eklendiginde c¢aligma sayist 350 olmustur. Calismalar
VOSviewer programi ile analiz edilmistir. Calismalarda en ¢ok kullanilan anahtar kelimeler tutum ve bilgidir. En ¢cok ¢alisma
yapilan iilkeler Suudi Arabistan ve Avustralya iken, en ¢ok atif alan iilke Hollanda’dir. Konu ile ilgili en ¢ok yayin yapan
kisiler Hans-Goran Grondahl, Bjorn Soderfeldt, Bjorn Svenson, Pasa Yal¢in ve Sema Altun Yal¢in’dir. En ¢ok atif alan
yayin Femke Jansen ve arkadaglarina aittir. Bu ¢alisma ile radyasyona yonelik tutumlar konusunda galigsmay1 planlayan
aragtirmacilarin genel bir bakig edinmesine katki sunulmustur.

Anahtar Kelimeler: Radyasyon, Tutum, Bibliyometrik analiz
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Understanding of Pre-Service Science Teachers on Theory and Law*
Abdiilkadir Genel * ', Hakan Isik ?

Y Mugla Sitke Kogman Universitesi, Egitim Bilimleri Enstitiisii, Fen Bilgisi Egitimi Abd, Mugla, Tiirkiye,
agenel@gmail.com

2 Mugla Sitki Kogman Universitesi, Egitim Fakiiltesi, Matematik ve Fen Bilimleri Egitimi Boliimii, Fen Bilgisi Egitimi
Abd, Mugla, Tiirkiye, hisik@mu.edu.tr

* This study is derived from the first author's ongoing doctoral dissertation.

ABSTRACT

This study aimed to examine the level of understanding of pre-service science teachers regarding the distinction between
two fundamental concepts of the nature of science: theory and law. The study was conducted with 32 pre-service science
teachers enrolled in the Astronomy course during the fall 2024-2025 academic year. Data were collected using the "Views
on the Nature of Science Questionnaire” (VNOS), consisting of 10 open-ended questions, and through semi-structured
interviews with the participants. The collected data were analyzed using the Phenomenological Analysis method, one of the
qualitative research approaches. The findings revealed that most participants did not possess the expected level of
understanding regarding the distinction between theory and law. The results showed that participants struggled to
comprehend the functions and applications of these two concepts accurately. These results underscore the necessity of more
effective teaching of the fundamental concepts of the nature of science, particularly the relationship between theory and law,
to pre-service science teachers. The study highlights an essential need to reassess educational approaches in this regard.

Keywords: Theory and Law Distinction, Nature of Science, Science Education

Fen Bilgisi Ogretmen Adaylarinin Teori ve Yasa Algisi*
Abdiilkadir Genel * ', Hakan Isik ?

L Mugla Sitki Ko¢gman Universitesi, Egitim Bilimleri Enstitiisti, Fen Bilgisi Egitimi ABD, Mugla, Tiirkiye,
agenel@gmail.com

2 Mugla Sitki Kogman Universitesi, Egitim Fakiiltesi, Matematik ve Fen Bilimleri Egitimi Boliimii, Fen Bilgisi Egitimi
ABD, Mugla, Tiirkiye, hisik@mu.edu.tr

* Bu ¢alisma ilk yazarin devam eden doktora tezinden tiiretilmigtir.

OZET

Bu ¢aligmanin amaci, fen bilgisi 6gretmen adaylarinin bilimin dogasi kavramlarindan biri olan teori ve yasa arasindaki farki
anlama diizeylerini incelemektir. Arastirmaya, 2024-2025 6gretim yili giiz doneminde Astronomi dersine kayitlt 32 fen
bilgisi 6gretmen aday1 katilmistir. Veriler, katilimcilara uygulanan 10 agik uglu sorudan olusan "Bilimin Dogas1 Hakkinda
Goriisler Anketi" (BDHGA) ve yar1 yapilandirilmis goriismeler yoluyla toplanmistir. Toplanan verilerin analizi, nitel
arastirma yontemlerinden Fenomenolojik Analiz ile gergeklestirilmistir. Bulgular, katilimcilarin biiyiik ¢ogunlugunun teori
ve yasa arasindaki farki anlama diizeylerinin beklenen seviyede olmadigini ve bu iki kavramin islevleri ve kullanim alanlar1
arasindaki ayrimi dogru sekilde kavrayamadiklarimi gostermektedir. Bu sonuglar, fen bilgisi 6gretmen adaylarina bilimin
dogasinin temel kavramlarinin, 6zellikle teori ve yasa arasindaki iliskinin, daha etkili bir sekilde 6gretilmesi gerektigini
ortaya koymaktadir. Calisma, bu konuda egitsel yaklasimlarin gézden gecirilmesi gerektigine dair 6nemli bir ihtiyag
oldugunu vurgulamaktadir.

Anahtar Kelimeler: Teori ve Yasa Farki, Bilimin Dogasi, Fen Egitimi
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Ensuring the Retention of Mathematics Teaching with Interactive Method in
Students Diagnosed with Dyscalculia

Ovgii Cosgun *

1 METU Development Foundation Schools, Ankara, Tiirkiye' ovgucosgun@gmail.com

ABSTRACT

Dyscalculia is a specific learning disability that individuals experience in learning and applying mathematical concepts. This
condition makes it difficult for students to acquire four operations skills, develop mathematical thinking skills and use
mathematics effectively in daily life. In recent years, it has been emphasized that interactive teaching methods are effective
in improving the mathematics skills of students diagnosed with dyscalculia. This study examines how interactive teaching
methods can improve retention in mathematics learning. Using a qualitative approach, this study analyzed teaching practices
with three students diagnosed with dyscalculia. In the study, the students' learning process with interactive methods was
observed and semi-structured interviews were conducted with the students and their teachers. The study reveals that
interactive teaching methods for students diagnosed with dyscalculia positively affect not only the learning process but also
the retention of knowledge. It is recommended to increase the use of interactive tools suitable for the individual needs of
students in the planning of educational programs.

Keywords: Dyscalculia, interactive methods, mathematics teaching, learning retention

Diskalkuli Tams1 Almis Ogrencilerde interaktif Yontemle Matematik
Ogretiminin Kalicthgim Saglama

Ovgii Cosgun *
L ODTU Gelistirme Vakfi Okullari, Ankara, Tiirkiye ovgucosgun@gmail.com

OZET

Diskalkuli, bireylerin matematiksel kavramlar1 6grenme ve uygulama siireclerinde yasadigi 6zgiil 6grenme gii¢liigiidiir. Bu
durum, 6grencilerin dort islem becerilerini kazanmasini, matematiksel diisiinme yeteneklerini gelistirmesini ve giinliik
hayatta matematigi etkili bir sekilde kullanmasini zorlagtirir. Son yillarda, interaktif 6gretim yontemlerinin diskalkuli tanisi
almig 0grencilerin matematik becerilerinin gelistirilmesinde etkili oldugu vurgulanmistir. Bu ¢alisma, interaktif 6gretim
yontemlerinin matematik 6grenimindeki kalicilig1 nasil artirabilecegini incelemektedir. Bu arastirma, nitel bir yaklagim
kullanarak diskalkuli tanis1 almus ii¢ 6grenciyle yapilan 6gretim uygulamalarim analiz etmistir. Arastirmada, dgrencilerin
interaktif yontemlerle 6grenme siiregleri gozlemlenmis, 6grenciler ve bu dgrencilerin dgretmenleriyle yari yapilandiriimis
goriismeler yapilmstir. Arastirma, diskalkuli tanis1 almis 6grenciler igin interaktif 6gretim yontemlerinin yalnizca 6grenme
stirecini degil, ayn1 zamanda bilginin kaliciligin1 da olumlu yonde etkiledigini ortaya koymaktadir. Egitim programlarinin
planlanmasinda, 6grencilerin bireysel ihtiyaglarina uygun interaktif araglarin kullaniminin artirilmasi énerilmektedir.

Anahtar Kelimeler: Diskalkuli, interaktif yontemler, matematik 6gretimi, 6grenme kaliciligi
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Astronomy Teaching and Technology: Perspectives of Pre-Service Science
Teachers

Ummii Giilsiim Durukan !

L Giresun University, Giresun, Tiirkiye, ummugulsum.durukan@giresun.edu.tr

ABSTRACT

The aim of this study is to determine the opinions of pre-service science teachers about the use of technology applications
during astronomy teaching and examples of technology applications that they can use. Eighteen pre-service science teachers
studying in the third year of the science teaching program participated in this case study. A form consisting of open-ended
questions was used as a data collection tool. The data obtained were analyzed by content analysis. The findings revealed that
pre-service teachers supported the use of technology in the astronomy teaching process in order to make the student process
interactive, to attract students' attention/interest, to concretize and visualize abstract concepts, and to evaluate. It was
determined that pre-service teachers frequently preferred applications such as Solar System Scope, Earthspacelab, Starwalk
to visualize and Learningapps, Genially, Kahoot to evaluate, they wanted to use these applications in the teaching of the
Solar System, planets, Sun, Earth and Moon, and they thought of using these applications in stages such as evaluation and
elaboration of the teaching process based on the 5E model. It was determined that pre-service teachers want to benefit from
technology applications in the process of teaching astronomy topics and concepts. At this point, it is recommended that
technology applications should be included in the teaching content of astronomy courses at undergraduate level.

Keywords: Pre-service science teacher, Astronomy teaching, Technology usage

Astronomi Ogretimi ve Teknoloji: Fen Bilgisi Ogretmen Adaylarimin Bakis
Acilari

Ummii Giilsiim Durukan !

! Giresun Universitesi, Giresun, Tiirkiye, ummugulsum.durukan@giresun.edu.tr

OZET

Bu ¢alismanin amaci, fen bilgisi 6gretmen adaylarinin astronomi &gretimi sirasinda teknoloji uygulamalarimin kullanimi
konusunda goriislerini ve kullanabilecekleri teknoloji uygulamlarina yonelik 6rnekleri belirlemektir. Durum galismasi
gercevesinde yliriitiilen bu ¢aligmaya fen bilgisi 6gretmenligi programinin ti¢lincii sinifinda 6grenim goren 18 6gretmen aday1
katilmistir. Veri toplama araci olarak, agik uglu sorulardan olusan bir form kullanilmustir. Elde edilen veriler, igerik analizi
ile ¢Ozlimlenmistir. Bulgular, O6gretmen adaylarimin 6grenci siirecini etkilesimli hale getirmek, 06grencilerinin
dikkatini/ilgisini ¢ekmek, soyut kavramlar1 somutlastirmak ve gorsellestirmek, degerlendirmek gibi amaclarla astronomi
ogretimi siirecinde teknoloji kullammini destekledikleri goriilmiistiir. Ogretmen adaylarmin Solar System Scope,
Earthspacelab, Starwalk gibi uygulamalar1 gorsellestirmek ve Learningapps, Genially, Kahoot gibi uygulamalarn
degerlendirmek amacryla siklikla tercih ettikleri, Giines Sistemi, gezegenler, Giines, Diinya ve Ay konularinin 6gretiminda
bu uygulamalar1 kullanmak istedikleri ve bu uygulamalar1 SE modeline dayali 6gretim siirecinin siklikla degerlendirme,
derinlestirme gibi asamalarinda kullanmayr diisiindiikleri belirlenmistir. Ogretmen adaylarinin astronomi konu ve
kavramlarinin 6gretimi siirecinde teknoloji uygulamalarindan faydalanmak istedikleri belirlenmistir. Bu noktada, lisans
diizeyindeki astronomi dersi 6gretim iceriklerinde teknoloji uygulamalarina yer verilmesi 6nerilmektedir.

Anahtar Kelimeler: Fen bilgisi 6gretmen aday1, Astronomi 6gretimi, Teknoloji kullanimi
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Evaluation of student perspectives on the use of digital games in the 7th grade
unit of cells and division

Emre Erden !

1Amasya Universitesi, Fen Bilimleri Enstitiisii, Fen Bilgisi Egitimi Anabilim Dali, emre_erden@outlook.com

ABSTRACT

It is not expected for an individual raised in the era of 21st-century technology and the digital world to remain isolated from
the characteristics of this era. For this reason, educational environments are increasingly influenced by digitalization. This
study examines the perspectives of teachers and students on the impact of digital games on learning in the "cells and
organelles, mitosis, and meiosis" topics within the 7th-grade unit of Cells and Division, using the educational digital game
platform Legends of Learning, which was established in the United States and opened its servers to other countries as of
April 2023. The study employs the phenomenology design, a qualitative research method. Semi-structured interviews were
conducted with 10 students who experienced the games during the learning process. The feedback collected from the students
was analyzed using the Nvivo software package. The findings revealed that while digital games alone are not sufficient for
learning the topic, they provide an enjoyable method for reviewing the material. It was also found that, despite the lack of
Turkish language support, the students could easily understand the games due to the concepts they had learned in class, and
they were willing to recommend the games to their peers. Based on these results, various recommendations were made for
researchers and teachers in the suggestions section.

Keywords: Digital Games, Web 2.0, 21st-Century Skills3

Dijital oyunlarin 7. simif hiicre ve boliinmeler iinitesinde kullanimina yonelik
ogrenci goriislerinin degerlendirilmesi

Emre Erden !

! Amasya University, Institute of Science, Department of Science Education, emre_erden@outlook.com

OZET

21.ytizy1l teknoloji ve dijital diinya caginda yetisen bireyin bu ¢agin 6zelliklerinden ayr1 kalmasi ve kendini soyutlamasi
beklenemez. Bu nedenle egitim ortamlar1 da dijitallesmeden giin gegtikge etkilenmektedir. Bu caligmada ABD'de kurulmus
olan ve Nisan 2023 yilindan itibaren sunucularim diger iilkelere de acan Legends of Learning adli egitsel dijital oyun
sitesinde 7. sinif hiicre ve boliinmeler iinitesinde yer alan "hiicre ve organeller, mitoz ve mayoz konular1 ile ilgili dijital
oyunlarn 6grenme katkisina etkisi konusunda belirtilen 6gretmen ve dgrenci goriisleri incelenmistir. Arastirmada nitel
arastirma yontemlerinden olan olgubilim deseninden yararlanilmistir. Bu dogrultuda O6grenme siirecinde oyunlari
deneyimleyen 10 &grenci ile yar1 yapilandirilmis gériisme gergeklestirilmistir. Ogrencilerden alinan goriisler Nvivo paket
program ile analiz edilmistir. Arastirma sonunda dijital oyunlarin konuyu dgrenmede tek basina yeterli olamayacag1 ancak
konularin tekrar edilmesinde eglenceli bir yontem oldugu, deneyimlenen oyunlarin Tiirk¢e dil destegi bulunmamasina
ragmen oOgrenciler tarafindan derslerde 6grendikleri kavramlar sayesinde kolaylikla anlasilabildigi bu nedenle diger
arkadaslarma da oyunu tavsiye edecekleri sonuglarina ulasilmugstir. Oneriler kisminda ise arastirma sonucuna bagl olarak
arastirmaci ve 6gretmenlere ¢esitli 6neriler sunulmustur.

Anahtar Kelimeler: Dijital Oyun, Web 2.0, 21. yiizyil Becerileri
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A Teaching Activity for Online Learning Environments: Domain and Range in
Function Graphs

Mehmet Thsan Yurtyapan*™ (&, Giil Kaleli Yilmaz ?

I Ministry of National Education, Kocaeli, Tiirkiye, asimptotl0@yandex.com
2 Bursa Uludag University, Education Faculty, Bursa, Tiirkiye, gulkaleli@uludag.edu.tr
*This study was obtained from some of the data in the first author's doctoral thesis.

ABSTRACT

Function graphs are important tools that provide a concrete understanding of abstract concepts in mathematics. It is also
known that students often struggle to understand fundamental concepts such as the domain and range of functions. Therefore,
the aim of this study is to introduce a teaching activity suitable for online learning environments developed using the
GeoGebra dynamic software. The activity aims to increase graphic literacy skills and ensure that students can grasp these
concepts correctly. This teaching activity, structured based on the POEE (Prediction, Observation, Explanation and
Evaluation) method, includes the processes of graphical analysis, interpretation and application of domain and range sets.
During the development phase of the activity, literature reviews were conducted, expert opinions were received and the
material was designed to be applicable in an online interactive environment. This activity provides an example of technology-
based teaching materials that can be used in various areas of mathematics.

Keywords: Domain set, Function graphs, Online learning, Range set, POEE

Cevrim i¢i Ogrenme Ortamlar I¢cin Bir Ogretim Etkinligi: Fonksiyon
Grafiklerinde Tanim ve Gériintii Kiimesi

Mehmet Thsan YURTYAPANY (O, Giil KALELI YILMAZ ?

' Milli Egitim Bakanhigi, Kocaeli, Tiirkiye, asimptot10@yandex.com
2 Bursa Uludag Universitesi, Egitim Fakiiltesi, Bursa, Tiirkiye, gulkaleli@uludag.edu.tr
*Bu ¢alisma ilk yazarin doktora tez ¢alismasindaki verilerin bir kismindan elde edilmistir.

OZET

Fonksiyon grafikleri, matematikte soyut kavramlarin somut bir bigimde anlagilmasini saglayan énemli araglardandir. Ayrica,
ogrencilerin fonksiyonlarda tanim ve goriintli kiimesi gibi temel kavramlar1 anlamakta siklikla zorluk yasadigi bilinmektedir.
Dolayistyla, bu ¢aligmanin amaci GeoGebra dinamik yazilimi kullanilarak gelistirilen ¢evrim i¢i 6grenme ortamlarina uygun
ogretim etkinliginin tanitilmasidir. Etkinlik, grafik okuryazarlig1 becerilerini artirmay1 ve dgrencilerin bu kavramlar1 dogru
bir sekilde kavrayabilmelerini saglamayr amaglamaktadir. TGAD (Tahmin, Gozlem, Agiklama ve Degerlendirme)
yontemine dayali olarak yapilandirilan bu 6gretim etkinligi, tanim ve goriintii kiimelerinin grafiksel analizi, yorumlanmasi
ve uygulanmasi siireclerini igermektedir. Etkinligin gelistirilme asamasinda literatiir taramalar1 yapilmig, uzman goriisleri
alimmis ve materyal, ¢evrim i¢i etkilesimli bir ortamda uygulanabilir sekilde tasarlanmistir. Bu etkinlik, matematigin farkli
konularinda kullanilabilecek teknoloji tabanli 6gretim materyalleri i¢in bir 6rnek sunmaktadir.

Anahtar Kelimeler: Tanim kiimesi, Fonksiyon grafikleri, Cevrimi¢i 6grenme, Goriintii kiimesi, TGAD
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Investigation of the Cognitive Structures of Biology Department and Biology
Teaching Students Regarding Some Biology Concepts

Beyza Nur Ozdemir * 0, Melike Nar 2 (', Gamze Yayla Eskici®

1Sivas Cumhuriyet University, Sivas, Tiirkiye, beyzanurozdemir38@gmail.com
2 Sivas Cumhuriyet University, Sivas, Tirkiye, melikenar58@gmail.com
3Sivas Cumhuriyet University, Sivas, Tiirkiye, gamze.yyl@gmail.com

OZET

This study aimed to examine the cognitive structures of biology department and biology teaching students about the human
digestive and excretory systems. The special case method was used in the study. The sample of the study consisted of 102
students, 54 of whom were studying in the biology department of the faculty of science and 48 of whom were studying in
the biology teaching department of the faculty of education. The writing-drawing technique was used to determine the
cognitive structure in the study. In this context, a concept test was prepared and applied to the participants regarding the
concepts of digestion and excretion. In the questions where drawings were requested regarding the relevant concepts, they
were asked to express their drawings freely and without any restrictions. Content analysis was used in the analysis of the
research data. In the analysis of the concept test and drawings, categories of understanding, partial understanding and non-
understanding were used. As a result of the study, it was seen that the categories differed according to the grade level in both
departments, but the biology department students provided answers at the level of understanding more. In this respect, it can
be said that the cognitive structures of biology teaching students are better for the concepts of digestion and excretion.

Keywords: Digestive system, Excretory system, Cognitive structure

Biyoloji Boliimii ve Biyoloji Ogretmenligi Ogrencilerinin Bazi1 Biyoloji
Kavramlarina Yonelik Bilissel Yapilarimin Incelenmesi

Beyza Nur Ozdemir (2, Melike Nar 2 (%', Gamze Yayla Eskici®

LSivas Cumhuriyet Universitesi, Sivas, Tiirkiye, beyzanurozdemir38@gmail.com
2 Sivas Cumhuriyet Universitesi, Sivas, Tiirkiye, melikenar58@gmail.com
SSivas Cumhuriyet Universitesi, Sivas, Tiirkive, gamze.yyl@gmail.com

ABSTRACT

Bu arastirmada biyoloji bolimii ve biyoloji 6gretmenligi 6grencilerinin insanda sindirim ve bosaltim sistemi hakkindaki
biligsel yapilarini incelemek amaclanmistir. Aragtirmada 6zel durum yontemi kulanilmigtir. Arastirmanin érneklemini fen
fakiiltesi biyoloji boliimiinde 6grenim goéren 54 6grenci ve egitim fakiiltesi bioyloji 6gretmenliginde 6grenim goren 48
o0grenci olmak lizere 102 6grenciden olusmaktadir. Aragtirmada bilissel yapinin belirlenmesi i¢in yazma-¢izme tekniginden
faydalanilmisgtir. Bu kapsamda katilimeilara sindirim ve bosaltim kavramlar ile ilgili kavram testi hazirlanarak
uygulannustir. [lgili kavramlara yonelik gizimlerin istendigi sorularda ise gizimlerini 6zgiirce ve sinirlamadan ifade etmeleri
istenmistir. Aragtirma verilerinin analizinde igerik analizi kullanilmistir. Kavram testi ve ¢izimlerin analizinde anlama, kismi
anlama ve anlamama kategorileri kullanilmistir. Arastirmanin sonucunda her iki bdliimde de kategorilerin sinif seviyesine
gore farklilastigi fakat biyoloji boliimii 6grencilerinin daha ¢ok anlama seviyesinde cevaplar sunduklart goriilmiistiir. Bu
bakimdan sindirim bosaltim kavramlar igin biyoloji 6gretmenligi &grencilerinin biligsel yapilarmin daha iyi oldugu
sOylenebilir.

Anahtar Kelimeler: Sindirim sistemi, Bosaltim sistemi, Bilissel yap1
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ABSTRACT

This study aims to examine the perspectives of science faculty students towards the teaching profession through metaphors.
The scanning method was used in the study. The sample of the study was selected by simple random sampling and consists
of 330 students studying at the faculty of science. The data of the study was collected through a semi-structured form written
in the form of “The teaching profession is like.... Because....” The students were asked to write the metaphor they have
towards the teaching profession with their justifications. The content analysis method was used in the analysis of the obtained
data. The metaphors were collected in categories and presented in the findings. Sample sentences for the relevant categories
were added to the data tables and supported. As a result of the study, 142 different metaphors and 6 categories for the teaching
profession were obtained as nature and environment, emotion and human, profession and field of expertise, family and social
ties, basic needs and vital elements, education and guidance.

Keywords: Teaching profession, Faculty of science, Metaphor

Fen Fakiiltesi Ogrencilerinin Ogretmenlik Meslegine Yonelik Algilarinin
Metaforlar Yoluyla incelenmesi
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OZET

Bu aragtirmada fen fakiiltesi Ogrencilerinin 6gretmenlik meslegine bakis acilarinin metaforlar yoluyla incelenmesi
amaglanmistir. Aragtirmada tarama yontemi kullanilmistir. Aragtirmanin 6rneklemi basit rastgele 6rnekleme ile se¢ilmis olup
fen fakiiltesinde ogrenim goren 330 ogrenciden olugmaktadir. Arastirmanin verileri “Ogretmenlik meslegi....gibidir.
Ciinkii....” Bigiminde yazili olan yar1 yapilandirilmis bir form araciligi ile toplanmistir. Ogrencilerin dgretmenlik meslegine
yonelik sahip olduklar1 metaforu gerekgeleri ile yazmalari istenmistir. Elde edilen verilerin analizinde igerik analizi yontemi
kullanilmustir. Maetaforlar kategorilerde toplanarak bulgularda sunulmustur. Tlgili kategorilere yonelik 6rnek ciimlelerde
veri tablolarina eklenerek desteklenmistir. Aragtirmanin sonucunda 142 farkli metafor ve doga ve c¢evre, duygu ve insan,
meslek ve uzmanlik alani, ail eve toplumsal baglar, temel ihhtiyaglar ve yasamsal Ogeler, egitim ve rehberlik olarak
ogretmenlik meslegine yonelik 6 kategori elde edilmistir.

Anahtar Kelimeler: Ogretmenlik meslegi, Fen fakiiltesi, Metafor
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