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CONGRESS PROGRAM

PARTICIiPANT COUNTRIES

Algeria/Azerbaijan/Bangladesh/Ethiopia/India/Indonesia/Italy/Iran/KKTC/
Macedonia/Morocco/Nigeria /Romania/Saudi Arabia/Serbia/Pakistan

IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID or
Personal Link Name” and solidify the session. The presentation will have 15 minutes (including questions
and answers). The Zoom application is free and no need to create an account. The Zoom application can be
used without registration. The application works on tablets, phones and PCs. Speakers must be connected to
the session 10 minutes before the presentation time. All congress participants can connect live and listen to
all sessions. During the session, your camera should be turned on at least %70 of session period. Moderator
is responsible for the presentation and scientific discussion (question-answer) section of the session.

TECHNICAL INFORMATION
Make sure your computer has a microphone and is working. You should be able to use screen sharing feature
in Zoom. Attendance certificates will be sent to you as pdf at the end of the congress. Moderator is responsible
for the presentation and scientific discussion (question-answer) section of the session. Before you login to
Zoom please indicate your name surname and hall number, exp. Hall-1, Fatih KARIPOGLU

ONEMLI, DIKKATLE OKUYUNUZ LUTFEN

Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gecen bildiriler i¢in online (video
konferans sistemi iizerinden) sunum imkani saglanmigtir. Sunumlar i¢in 15 dakika (soru ve cevaplar dahil)
stire ayrilmistir. Online sunum yapabilmek i¢in https://zoom.us/join sitesi lizerinden giris yaparak “Meeting
ID or Personal Link Name” yerine ID numarasint girerek oturuma katilabilirsiniz. Zoom uygulamasi
iicretsizdir ve hesap olusturmaya gerek yoktur. Zoom uygulamasi kaydolmadan kullanilabilir. Uygulama
tablet, telefon ve PC’lerde ¢alisiyor. Her oturumdaki sunucular, sunum saatinden 10 dk éncesinde oturuma
baglanmig olmalar1 gerekmektedir. Tiim kongre katilimcilart canli baglanarak tiim oturumlar1 dinleyebilir.
Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

TEKNIK BILGILER
Bilgisayarinizda mikrofon olduguna ve calistiina emin olun. Zoom'da ekran paylasma o6zelligine
kullanabilmelisiniz. Katillm belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir. Kongre
programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir. Zoom'a giris yaparken 6nce liitfen
adiniz1, soyadinizt ve SALON numaranizi yazmniz, Ornek: Hall-1, Fatih KARIPOGLU

MEETING ID: 857 5622 0189

PASSCODE: 765354
https://us02web.zoom.us/j/85756220189?pwd=LJIqrqXcPOpUldbVaqgspVCHosbg49c.1

Vi
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08.11.2025 / Hall-1, Session-1

(@) | ANKARA LOCAL TIME

=

MEETING ID: 857 5622 0189

@) (10122

k3 | PASSCODE: 765354

HEAD OF SESSION: Assist. Prof. Dr. Mehtap USTA

TOPIC TITLE

Docking-Based Screening of Inhibitors for Serratia
marcescens Biofilm Proteins

| AUTHORS

Assist. Prof. Dr. Mehtap USTA

AFFILIATION

Trabzon University

The Relationship Between Sleep And Nutrition: Effects On
Metabolism, Health And Performance And Innovative
Intervention Strategies

Resc. Assist. Dr. Zehrg. Nur QESLER
Prof. Dr. Yahya OZDOGAN

Ankara Yildirnm Beyazit University

Sustainable Nutrition Models: A Current Review On
Ecological Footprint, Food Waste And Public Health
Impacts

Prof. Dr. Yahya OZDOGAN
Resc. Assist. Dr. Zehra Nur BESLER

Ankara Yildirim Beyazit University

The Impact Of Probiotics, Prebiotics, And Postbiotics On
Antibiotic Resistance: A Bibliometric Analysis (2000-2025

Resc. Assist. Sena Nur BASARAN

Agr1 ibrahim Cecen University

Global Research Trends On Candida Auris: A
Bibliometriic Analysis Covering The Period 2009-2025

Resc. Assist. Sena Nur BASARAN

Agr1 ibrahim Cecen University

Genetic Susceptibility Beyond HLA: Non-HLA Genes in
Celiac Disease

Dr. Saloni SHARMA
MSec. Clinical Research Student, Suhani
SHARMA

Manav Rachna International Institute
of Research Studies, (Deemed to be
University), Faridabad, India Jamia
Hamdard University

Vii
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08.11.2025 / Hall-2, Session-1

(@) | ANKARA LOCAL TIME

Q

MEETING ID: 857 5622 0189

@) |10%12%

g | PASSCODE: 765354

HEAD OF SESSION: Assoc. Prof. Dr. Emine KAPANCIK ULKER

TOPIC TITLE

Machine Learning-Based Prediction Of Clinical Pregnancy
Outcomes In Intrauterine Insemination (IUI) Using Data From
Turkey

AUTHORS

Prof. Dr. Omer KARAL
Baris Taha ULUDAG
Prof. Dr. Abdullah KARAER

Prof. Dr. Gorkem TUNCAY

AFFILIATION

Ankara Yildirnm Beyazit
University, Inonii University

Potential Interaction Between Degenerative Processes Of The
Temporomandibular Joint And Systemic Comorbidities

Resc. Assist. Sezen ilayda ILKUL
Prof. Dr. Saadettin KAYIPMAZ

Karadeniz Technical University

A Review Study On Intolerance To Uncertainty Among
University Students During The Covid-19 Pandemic

MSc, Gokce BAYRAM

Kibris Saghk Ve Toplum Bilimleri
University KKTC

Metal Borates As Oxygen Evolution Catalysts

Assoc. Prof. Df‘ Emine KAPANCIK
ULKER

Recep Tayyip Erdogan University

Recurrent Ameloblastoma in the Mandibular Corpus: A Case
Report

Resc. Assist. Sevde EFE
Assist. Prof. Dr. Aysenur BAKAL

Karadeniz Technical University

Antibiotic Resistance of Nonfermentative Gram-Negative
Bacteria Isolated From Blood Cultures

Assist. Prof. Dr. Miige KARAKAYALI
Simge INAL

Democracy University

viii




CEANT
) «:

\Y

& >
?
€S =
2 °
> &
LN
08.11.2025 / Hall-3, Session-2
(@ | ANKARA LOCAL TIME Q | MEETING ID: 857 5622 0189
o=y
€Y |11%°:12% k3 | PASSCODE: 765354
HEAD OF SESSION: Assoc. Prof. Dr. Fatih TOPALOGLU
TOPIC TITLE ‘ AUTHORS AFFILIATION ‘
Temporal Analysis Of Lake Aksehir Surface Water Seda Nur Gamze HAMAL Mersin University, Aksaray University
Changes Based On NDWI And MNDWI Indices Using Osman ORHAN
Landsat Satellite Images Halil ibrahim GUNDUZ
Magnetic Filtration For Fine Particles Removal For Prof. Dr. Arift MAMMADOV Inonu University, National Academy of
Aviation Technical Fluids Resc. Assist. Nisanur YILDIRAN Aviation of Azerbaijan
Aydan MAMMADOVA
Hybrid Sensor Integration And Data Acquisition In An Assist. Prof. Dr. Alper YILMAZ Bursa Technical University, Beycelik
Industrial Gas Metal ARC Welding (GMAW) Cell For Assoc. Prof. Dr. Gikay BAYRAK Gestamp Industry Inc. Niliifer OSB
Sustainable Manufacturing Semih ORTAERI
Abdullah Yasin BILICI
Comparative Analysis Of Meteorological Variables Assoc. Prof. Dr. Fatih TOPALOGLU Malatya Turgut Ozal University
Using Ridge, Lasso, And Elastic Net Regression
Estimators
Predicting Customer Purchase Intent Using Machine Negar AFSHARTOUS Eastern Mediterranean
Learning Models University, KKTC
Hybrid Vision Transformer and Machine Learning Canan KOC . Firat University
Framework for Fundus Image-Based Retinal Disease Esra YUZGEC OZDEMIR
Classification Fatih OZYURT
Colon Cancer Classification from Abdominal CT Canan KOC . Firat University
Images Using Feature Extraction Based on Vision Esra YUZGEC OZDEMIR
Transformer Fatih OZYURT
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08.11.2025 / Hall-4, Session-2

ANKARA LOCAL TIME

Q

MEETING ID: 857 5622 0189

119:123

PASSCODE: 765354

a

HEAD OF SESSION: Assoc. Prof. Dr. Filiz RANDA-ZELYUT

TOPIC TITLE

Population Dynamics of ‘Candidatus Phytoplasma solani’
Isolates from Tiirkiye and Globally Based on Stamp and Vimpl
Gene Regions

AUTHORS

Assoc. Prof. Dr. Filiz RANDA-ZELYUT
Assoc. Prof. Dr. Ali KARANFIL

AFFILIATION

Bilecik Seyh Edebali University,
Canakkale Onsekiz Mart
University

Effects Of Postpartum Mineral Levels On Bacterial Clearance
And Fertility Parameters In Dairy Cows

Resc. Assist. Dr. Vefa TOHUMCU
Prof. Dr. Mehmet CENGIZ

Ataturk University, Mugla Sitki
Kocman University

Risks Of Performing Ovariohysterectomy During The Estrus
Phase In Female Dogs

Assist. Prof. Dr. Damla Tug¢ce OKUR

Atatiirk University

The Importance Of Breeding Perennial Grass Species On

Academician Prof. Dr. Ivan PAVLOVIC
Prof. Dr. Vesna KARAPETKOVSKA-

Scientific Institute of Veterinary
Medicine of Serbia, University

. . . . HRISTOVA “St. Kliment Ohridski”

Pastures For The Purpose Of Producing High-Quality Animal MSec Ivanka HADZIC Bitola, North MACEDONIA,
Feed N .

Association of Trimmers, Care

and Therapy of Cattle Foot of

SERBIA
Light-Attracted Nocturnal Moths and Their Ecological Role in Md Jubayer AHMED Jahangirnagar University, Savar,
the Sundarbans Mangrove Ecosystem, Bangladesh Israt Rahman JUI BANGLADESH
Abir Ahmed HIMEL, Abdur Rohim
ICHHA

The Role of Physics in Land Reclamation

Assoc. Prof. Rana ZAKIYEVA
Researcher Aliyeva Mahire GULALI

Department,Water and
Melioration
Scientific Research Institute,
Public Legal Entity,Baku,
Azerbaijan

Population Dynamics of ‘Candidatus Phytoplasma solani’
Isolates from Tiirkiye and Globally Based on Stamp and Vimpl
Gene Regions

Assoc. Prof. Dr. Filiz RANDA-ZELYUT
Assoc. Prof. Dr. Ali KARANFIL

Bilecik Seyh Edebali University,
Canakkale Onsekiz Mart
University
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08.11.2025 / Hall-5, Session-2
@ | ANKARA LOCAL TIME Q MEETING ID: 857 5622 0189
B |[11%:12% k3 | PASSCODE: 765354

HEAD OF SESSION: Prof. Dr. Ahmet GUZEL

TOPIC TITLE | AUTHORS | AFFILIATION |
Aesthetics Of Struggle And Hope: Visual Rhetoric In Political Assist. Prof. Dr. Yasin AVCI Bandirma Onyedi Eylul
Posters University
Autonomy And Modernist Transformations In Art In The 18th And Assoc. Prof. Dr. Ebru Gamze Istanbul Medipol Universi
19th Centuries ISIKSACAN ul Medip ty

An Analysis Of The Principles Observed By The Prophet .
Muhammad In Appointing Commanders And The Command Of Prof. Dr. Ahmet GUZEL Necmettin Erbakan University
‘Amr B. Al-‘as In The Context Of The Expedition Of Dhat Al-Salasil

The Concept of “Zindiq” in the History of Islamic Thought: An Prof. Dr. Ahmet GUZEL Necmettin Erbakan University
Etymological and Historical Analysis

The Evolution of Mugham Over the Centuries: Cultural Significance Laman RUSTAMLI Azarbaycan Milli Elmlor
and Philosophical Perspectives Akademiyasi, AZORBAYCAN
The Role of Digitalization in the Development of Logistics Laman RUSTAMLI Azarbaycan Milli Elmlor
Management Methods in Azerbaijan Akademiyasi, AZORBAYCAN
The Phenomenology Of The Sacred In Therion’s Musical Art: Assoc. Prof. Dr. Halit Ahmet CIFTCI Siileyman Demirel University

Religious, Mythological, And Occult Imaginaries

Ugursuz Ailonin Yeniyetmays Monfi Tasiri Deviant Davramisinin Dos. Siruys Azadosliyeva Mohommadali Azarbaycan Dovlat Pedaqoji
Meydanagalma Sabobi Kimi qiz1 Univeristeti

xi
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08.11.2025 / Hall-6, Session-2

(@) | ANKARA LOCAL TIME

Q MEETING ID: 857 5622 0189

@) [11%:12%

k3 | PASSCODE: 765354

HEAD OF SESSION: Docent.Senior researcher,Verdiyeva Gunay V.

TOPIC TITLE

Examination Of Classroom Climate Perceived By
Teachers: Scale Study

AUTHORS

Beyza Nur BAHADIR CETINKAYA

Assoc. Prof. Dr. Yasemin

AFFILTIATION

Istanbul University-Cerrahpasa

DERINGOL

The Contribution Of Digital Technologies To Rabia YAVUZ

Mathematics Learning: A Scale Study On 4th Grade Assoc. Prof. Dr. Yasemin Istanbul University-Cerrahpasa

Students DERINGOL

- - - - PRI -

St‘ory Based Family Be‘havmural‘Educatlon Series Demet OZTEPE

Children’s Books Examined Within The Values - i . .

Framework Of The Tymm Life Skills Teaching Assoc. Prof. Dr. Nur UTKUR Istanbul University-Cerrahpasa
GULLUHAN

Programme

An Analysis Of Children’s Books Titled Mutlulugu Demet (")ZTEP!E . Istanbul University-Cerrahpasa

Arayan Kuakka In The Context Of Values In The Assoc. Prof. Dr. Nur UTKUR

TYMM Life Skills Teaching Programme And Bir GULLUHAN

Ornitorenk Masal

A Comparative Analysis Of Medical Terminology In
Azerbaijani, English, And Persian Languages

Docent.Senior researcher,
Verdiyeva Gunay V.
Academician Ziya BUNYADOV

Institute of Oriental Studies named after,
Azerbaijan National Academy of Sciences

Strategies For Developing Individualized Education
Programs For Inclusive Students

Asya BASKURT

Milli Egitim Bakanh@, Egitim Bilimleri,
KKTC

xii
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08.11.2025 / Hall-7, Session-2

MEETING ID: 857 5622 0189

(@) | ANKARA LOCAL TIME Q

€Y |13%:18%

k3 | PASSCODE: 765354

HEAD OF SESSION: Prof. Dr. Murat AKTAS

TOPIC TITLE

An Examination Of Non-Performing Loan Volatility In
State-Owned Deposit Banks

AUTHORS

Resc. Assist. Muhammet KOTAN

AFFILIATION

Afyon Kocatepe University

The Rise Of Islamophobia In The United Kingdom And The
Role Of The Far Right

Prof. Dr. Murat AKTAS

Mus Alparslan University

Brexit, The Far Right And A Government Crisis In The
United Kingdom

Prof. Dr. Murat AKTAS

Mus Alparslan University

Work Stress Experienced By Accounting Professionals And

Aysan GONUC

Suggested Solutions Assoc. Prof. Dr. Yunus YILMAZ Dicle University
The Effects Of Central Bank Interest Rate Decisions On The iskender CAGLAYAN Dicle University

Bist 100 Index: The Case Of The CBRT And The Fed

Assoc. Prof. Dr. Yunus YILMAZ

Priority Directions In International Relations Of Digital
Marketing

Ph.D. Albina HASHIMOVA
Leyla ALIYEVA

Baku Engineering University,
Azerbaijan University of Architecture
and Construction Baku

Current Status And Priority Directions Of Reforms In The
Social Sphere In Azerbaijan

Ph.D. Albina HASHIMOVA
Mehpara SABIRZADE
Tahnagul GURBANOVA

Baku Engineering University,
Azerbaijan Sport Academy Baku,
Azerbaijan

Xiii
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(@) | ANKARA LOCAL TIME

Q MEETING ID: 857 5622 0189

€Y |13%:18%

k3 | PASSCODE: 765354

HEAD OF SESSION: Dr. Chukwuemeka G. EME

TOPIC TITLE

Applications Of Artificial Intelligence In The 21 St Century
Manufacturing Industry In Nigeria: Insight From Selected
Manufacturing Companies In Abia State, Nigeria

AUTHORS

Dr. Chukwuemeka G. EME

AFFILIATION |

National Open University of NIGERIA

Knowledge Management And Its Importance In Nigeria’s
Public And Private Business Enterprises

Dr. Chukwuemeka G. EME

National Open University of NIGERIA

The Role Of Human Capital Development In The Nigerian
Public And Private Sectors: Insight From Selected
Manufacturing Firms

Dr. Chukwuemeka G. EME

National Open University of NIGERIA

The Competitiveness Of Algerian Dates In Global Markets

Adjlane SABAH

Scientific and Technical Research Center

Khiari REGUIA on Arid Regions CRSTRA, ALGERIA
Mokhnane TAREK
La relazione tra pedagogia e politica: ’educazione come Giulia PERFETTO Universita degli Studi di Salerno,ITALY
strumento di trasformazione sociale
Cyber Inequity And The Global Cyber Skills Gap: An KOSINI Iye Mosheshe Nasarawa State University, Keffi (NSUK),
Urgent Challenge For The Digital Era Yusuf Musa MADUGU NIGERIA
Protocol For Stimulation Of Bone Mass And Bone Healing Elizabeta Popova RAMOVA MIT University Skopje, RN MACEDONIA
In Dentistry Mirjana POPOVSKA
Emilija RAMBABOVA

Evaluation Of Serum Zinc And Copper Levels In Children
Suffering From Acute Diarrhea

Dr. Bela INAYAT, Dr. Ayesha
JAMEEL, Dr. Gulnaz BEGUM,
Dr. Kalsoom TARIQ

Khyber Girls Medical College Peshawar,
KPK, PAKISTAN

Xiv
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08.11.2025 / Hall-9, Session-3
(@ | ANKARA LOCAL TIME Q | MEETING ID: 857 5622 0189
XY
€Y |13°:14% k3 | PASSCODE: 765354
HEAD OF SESSION: Prof. BOUDHAR Abdesslam
TOPIC TITLE AUTHORS AFFILIATION ‘
Impacts of Climate Change on Agriculture in the Middle RAZZOUKI Aziz, PhD Sultan Moulay Slimane University,
East and North Africa: A Literature Review Prof. BOUDHAR Abdesslam MOROCCO
Digital Technology Adoption in Moroccan SMEs: Fatine BENKIRANE Sidi Mohamed Ben Abdellah University,
Opportunities and Resistance to Change Mohamed AIT OUDRA MOROCCO
Samir ERRABIH
From Traditional Governance to Smart Governance: The Fatine BENKIRANE Sidi Mohamed Ben Abdellah University,
Role of Data and Artificial Intelligence Mohamed AIT OUDRA MOROCCO
Samir ERRABIH
Industrial Ecological Transition and Economic Sovereignty BOUHMIDE Maryame Sidi Mohamed Ben Abdellah University,
in Morocco: Towards a Resilient and Technologically BENELHAJ Fouad MOROCCO
Independent Industrial Model ELHIRI Abderrazak
Water Security, Agricultural Resilience, and Economic BOUHMIDE Maryame Sidi Mohamed Ben Abdellah University,
Sovereignty in Morocco: Climate Challenges and BENELHAJ Fouad MOROCCO
Adaptation Strategies ELHIRI Abderrazak
The Impact Of Content Auth.enticity And Thought Prof. Dr. Amel GRAA Dillali Liabes University, ALGERIA
Leadership On Engagement In A Post-Algorithmic World Dr. Samira FRIOUI
Design and Synthesis of an AIEE active Thermoresponsive Dr. Subhadip ROY Polymer Research Centre and Centre for
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OZET

Serratia marcescens, dzellikle yogun bakim ve kateter iligkili enfeksiyonlarda yiiksek mortalite
oranlartyla dikkat c¢eken, firsat¢1 bir Gram-negatif bakteridir. Antimikrobiyal direng
mekanizmalariin yani sira giiclii biyofilm olusturma yetenegi, tedavi basarisini olumsuz yonde
etkilemektedir. Bu c¢alismada, S. marcescens biyofilm olusumunda gorevli bazi kritik
proteinlerin potansiyel inhibitorlerle etkilesimlerinin in silico yontemlerle degerlendirilmesi
amaclanmigtir. Caligma kapsaminda biyofilm gelisimiyle iliskili LuxS, BsmA, FIhD ve FliC
proteinleri Protein Data Bank (PDB) ve UniProt veritabanlarindan elde edilmis; ii¢ boyutlu
yapist bulunmayan proteinler i¢cin AlphaFold modelleri kullanilmistir. Docking analizleri
AutoDock Vina yazilimi ile yiiriitiilmiis, ligand kiitiiphanesi olarak dogal bilesikler ve FDA
onayli ilaglar1 iceren ZINC15 ve DrugBank veri tabanlari tercih edilmistir. Elde edilen sonuglar
baglanma enerjileri, hidrojen baglar1 ve aktif bolge etkilesimleri agisindan analiz edilmistir.
Bulgular, 6zellikle LuxS ve BsmA proteinlerinin quercetin, catechin ve rutin gibi dogal
bilesiklerle yiiksek baglanma afinitesi gosterdigini ortaya koymustur (AG: —8.5 ila —9.3
kcal/mol). Bu bilesiklerin biyofilm sentezinde goérevli kritik amino asit kalintilartyla giiglii
etkilesimler kurdugu belirlenmistir. Sonug¢ olarak, dogal kokenli bilesiklerin S. marcescens
biyofilm olusumunu baskilayabilecek potansiyel inhibitér adaylari oldugu diistiniilmektedir.
Calisma, biyofilm iligkili enfeksiyonlarin kontroliinde yeni farmakolojik yaklagimlarin
gelistirilmesine katki saglayabilir.

Anahtar kelimeler: Serratia marcescens, biyofilm, molekiiler docking, inhibitor taramasi,
antimikrobiyal direng, dogal bilesikler

DOCKING-BASED SCREENING of INHIBITORS for Serratia marcescens BIOFILM
PROTEINS
ABSTRACT

Serratia marcescens is an opportunistic Gram-negative bacterium that is notable for its high
mortality rates, particularly in intensive care and catheter-associated infections. In addition to
antimicrobial resistance mechanisms, its strong biofilm formation ability negatively affects
treatment success. This study aimed to evaluate the interactions of some critical proteins

involved in . marcescens biofilm formation with potential inhibitors using in silico methods.
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LuxS, BsmA, FIhD, and FIiC proteins associated with biofilm development were obtained from
the Protein Data Bank (PDB) and UniProt databases; AlphaFold models were used for proteins
without a three-dimensional structure. Docking analyses were performed using AutoDock Vina
software, and the ZINC15 and DrugBank databases, containing natural compounds and FDA-
approved drugs, were preferred as the ligand library. The results obtained were analyzed in
terms of binding energies, hydrogen bonds, and active site interactions. The findings revealed
that LuxS and BsmA proteins, in particular, showed high binding affinity with natural
compounds such as quercetin, catechin, and rutin (AG: —8.5 to —9.3 kcal/mol). These
compounds were found to interact strongly with critical amino acid residues involved in biofilm
synthesis. Consequently, naturally derived compounds are considered potential inhibitor
candidates that could suppress S. marcescens biofilm formation. This study may contribute to
the development of new pharmacological approaches for controlling biofilm-associated
infections.

Keywords: Serratia marcescens, biofilm, molecular docking, inhibitor screening,
antimicrobial resistance, natural compounds

1. INTRODUCTION

Serratia marcescens, a Gram-negative opportunistic pathogen, is notable for its high mortality
rates in catheter- and ventilator-associated infections, particularly in intensive care units
(Kalivoda et al., 2010). One of the most important characteristics that enhances the
pathogenicity of the bacterium is its ability to form biofilms (Mah & O’Toole, 2001). One of
the most important factors that increases the pathogenicity of bacteria is their ability to form
biofilms. Biofilms are complex structures composed of extracellular polymeric substances
(EPS) in which bacteria attach to each other and surfaces to form three-dimensional colonies
(Mah & O’Toole, 2001).

Biofilm development occurs in four main stages:

Initial surface adhesion

Microcolony formation

Mature biofilm architecture

Dispersion

Quorum sensing (QS) mechanisms are crucial in coordinating cellular behaviors. In S.
marcescens, Al-2-based LuxS signaling directly affects biofilm stability through motility
proteins (FIhD), flagellin structure (FliC), and biofilm architecture regulator (BsmA)
(Coulthurst et al., 2006; Givskov & Tolker-Nielsen, 2006).
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Therefore, identifying molecular inhibitors of the behavioral and structural targets of biofilm
comes to the fore as an alternative treatment approach to antibiotics.

Biofilm structure is a complex matrix structure that protects microorganisms against
antimicrobial agents and host immune defenses (Wu et al., 2015). Biofilm development
involves the stages of surface attachment, microcolony formation, maturation, and dispersion.
These processes are regulated by intercellular communication mechanisms called quorum
sensing (QS) (Coulthurst et al., 2006). In S. marcescens, AHL-dependent signaling pathways,
particularly mediated by proteins such as LuxS and BsmA, influence biofilm architecture
(Givskov & Tolker-Nielsen, 2006). The inadequacy of antibiotic treatments in biofilm
environments necessitates the identification of new target proteins and the screening of
inhibitors. Recent studies indicate that natural compounds (e.g., flavonoids and alkaloids) can
inhibit bacterial biofilm formation (Anyan et al., 2021). Therefore, our study aimed to identify
potential inhibitors against S. marcescens biofilm proteins using in silico docking analysis.

2. MATERIAL AND METHODS

In this study, the biofilm formation-associated proteins LuxS, BsmA, FIhD, and FliC were
selected as targets. Proteins with known three-dimensional structures were obtained from the
Protein Data Bank (PDB) and UniProt databases; proteins with unknown structures were
predicted using AlphaFold models. The ligand library was composed of natural compounds and
FDA-approved drugs selected from the ZINC15 and DrugBank databases. Molecular docking
analyses were performed using AutoDock Vina software, which evaluated binding energies
(AG), active site interactions, and hydrogen bond counts. PyMOL and Discovery Studio were
used for visualization and analysis. The results were ranked according to binding energy, and
the highest-affinity compounds were identified.

3. RESULTS AND DISCUSSION

Docking results revealed that LuxS and BsmA proteins, in particular, exhibited strong
interactions with flavonoid-like compounds. Quercetin, catechin, and rutin were identified as
the compounds with the highest binding energies (8.5 to —9.3 kcal/mol). These compounds
were found to form hydrogen bonds and m—n interactions with critical amino acid residues
involved in biofilm matrix synthesis (e.g., His134, Asp179, Tyr212). Docking results revealed
that flavonoid compounds exhibited high binding affinity with biofilm proteins (Table 1). These
results are consistent with recent studies reporting that flavonoids have significant potential in
suppressing bacterial virulence and biofilm formation (Shanks et al., 2013; Anyan et al., 2021).

Quercetin localization to the LuxS binding pocket offers the potential to break the quorum
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sensing loop by suppressing Al-2 signaling. Furthermore, the analyzed natural compounds are

predicted to reduce biofilm cell surface adhesion and decrease S. marcescens biofilm density.

Table 1: Ligand—protein binding energies and interaction motifs obtained from docking analysis.
Flavonoid compounds showed high specificity of interaction with S. marcescens Db11 biofilm proteins.

Target Binding Energy (AG, Predicted Interaction

Ligand Major Interaction Types

Protein kcal/mol) Residues
. _ His134, Asp179, Hydrogen bonds; n—n
Quercetin LuxS 93 Tyr212 aromatic interactions
Rutin  BsmA 9.0 Ser87, Lys104, Gln139 1ydrogen bonds; Van der

Waals interactions

Hydrogen bonds;

Catechin FIhD /FliC —-8.5 hydrophobic contacts

Pro71, Asn96, Leul33
The docking analyses reveal that naturally occurring flavonoids have a strong potential to
interact with key proteins involved in Serratia marcescens Db11 biofilm development. Among
the investigated compounds, Quercetin, Rutin, and Catechin exhibited the most favorable
binding energies (—8.5 to —9.3 kcal/mol), suggesting a stable ligand—protein complex formation.
Importantly, Quercetin demonstrated the highest affinity towards the quorum sensing enzyme
LuxS, forming hydrogen bonds with catalytic residues His134 and Asp179 and establishing
aromatic m—r interactions with Tyr212. This interaction profile indicates that Quercetin may
inhibit AI-2 biosynthesis, thereby disrupting quorum-sensing—regulated biofilm formation
pathways. Previous studies have shown that inhibiting LuxS activity can significantly alter
bacterial social coordination, surface adhesion, and community maturation (Givskov & Tolker-
Nielsen, 2006), supporting our findings.

The binding of Rutin to BsmA, a protein associated with biofilm architectural stabilization,
provides a second anti-biofilm mechanism independent of quorum sensing. BsmA is thought to
influence extracellular matrix organization and cell—cell cohesion within mature biofilms. The
interaction of Rutin with residues such as Ser87, Lys104, and GIn139 suggests that this ligand
may interfere with structural protein interfaces that contribute to matrix cohesion. Such
interference could weaken biofilm integrity and facilitate biofilm dispersal or increased
susceptibility to conventional antimicrobials. Similar observations have been made in studies
where natural compounds inhibited protein—protein interactions within the extracellular matrix,
ultimately reducing biofilm biomass (Mah & O’Toole, 2001).

Catechin interactions with FIhD and FliC further support a multi-target inhibition strategy based

on biofilm initiation and motility. FIhD acts as a master transcriptional regulator of flagellar
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genes, while FliC constitutes the structural subunit of the flagellum. By targeting residues
associated with motility functions (Pro71, Asn96, Leul33), Catechin may reduce early
adhesion and surface colonization. Inhibition of flagellar function is known to impair the
transition from planktonic to sessile growth, limiting the formation of the first biofilm layer
(Anyan et al., 2021). Thus, Catechin may act at a stage preceding quorum signaling and matrix
maturation, providing a complementary inhibitory mechanism to LuxS-directed ligands.

The combination of these observations highlights the advantage of a multi-target anti-virulence
strategy rather than exclusively relying on bactericidal approaches. Targeting virulence
mechanisms such as quorum sensing, matrix stability, and motility may decrease selective
pressure on bacteria and therefore reduce the likelihood of resistance development. In contrast
to antibiotics that kill cells or inhibit core metabolic pathways, anti-virulence agents interfere
with behaviors linked to pathogenicity without eliminating the bacteria outright, potentially
preserving ecological balance and limiting horizontal gene transfer.

Despite these promising results, it should be emphasized that docking analysis provides a static
representation of ligand—protein binding and cannot fully capture dynamic interactions, solvent
effects, or entropic contributions. Moreover, the binding free energies produced by docking
algorithms represent relative affinity rather than experimentally validated inhibition. Therefore,
the observed interactions should be corroborated through molecular dynamics simulations and
in vitro assays, including AI-2 quantification, biofilm inhibition assays, and motility
evaluations. Additionally, the biological relevance of these interactions may vary by strain,
growth phase, and environmental conditions such as nutrient availability or stress exposure.

In summary, the findings suggest that Quercetin, Rutin, and Catechin possess the capacity to
interfere with biofilm-related functions at different stages: quorum-sensing regulation (LuxS),
extracellular matrix stability (BsmA), and motility initiation (FIhD/FliC). This multi-axis
inhibition profile positions flavonoid compounds as promising candidates for future anti-
biofilm therapeutic strategies. Integration of such agents with conventional antibiotics, catheter
coatings, or surface-active biomaterials may enhance clinical outcomes in infections caused by
Serratia marcescens and other opportunistic bacteria.

4. Conclusions

Catechin, possess strong inhibitory potential against biofilm-associated mechanisms in Serratia
marcescens Dbl1. Quercetin showed the most favorable interaction profile, forming stable
hydrogen bonds with the catalytic residues of the LuxS active site (His134 and Asp179) and
engaging in aromatic stacking with Tyr212, suggesting a capacity to interfere with AI-2—

mediated quorum sensing. Rutin demonstrated high affinity toward BsmA, a protein associated
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with biofilm structural stability, while Catechin interacted with residues linked to motility and
early adhesion (FIhD/FliC), indicating a complementary inhibitory effect at earlier stages of
colonization.

Collectively, these multi-target interactions suggest that flavonoid compounds may disrupt
distinct regulatory layers of biofilm development, including communication, matrix integrity,
and motility. Such anti-virulence strategies may offer advantages over conventional bactericidal
therapies by reducing selective pressure and potentially limiting the emergence of antimicrobial
resistance. However, docking data provide only a structural prediction, and experimental
validation remains essential. Future studies should include molecular dynamics simulations, in
vitro biofilm inhibition assays, AI-2 quantification, and phenotypic analyses of motility and
adhesion.

In conclusion, the findings support the view that flavonoid-based inhibitors represent promising
candidates for integrative anti-biofilm approaches. Their incorporation into combination
therapies, medical device coatings, or preventive formulations could contribute to improved
management of S. marcescens—associated infections, provided that their efficacy, stability, and
safety are confirmed through further experimental and clinical investigations.
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ABSTRACT

Sleep and nutrition are essential basic needs for human survival. Sleep is a reversible,
temporary, partial, and periodic state of rest influenced by environmental stimuli (such as sound
and light). Nutrition refers to the intake of essential nutrients required to maintain health,
support growth, and sustain productive living. This study aims to examine the relationship
between sleep and nutrition, assess the effects of sleep patterns on metabolism, health, and
performance, and discuss innovative intervention strategies to optimize these effects. A
comprehensive literature review was conducted to explore the link between sleep and nutrition.
The results indicate that insufficient sleep disrupts the balance between leptin and ghrelin,
increasing appetite and raising the risk of obesity. Altered sleep habits were found to
significantly impair glucose metabolism. On the other hand, adequate sleep strengthens the
immune system, reduces the risk of cardiovascular diseases, and has positive effects on mental
health. Additionally, quality sleep enhances cognitive performance, memory, focus, and
physical endurance, supporting overall functionality. This study highlights the profound impact
of sleep and nutrition on metabolism, health, and performance. Optimizing sleep patterns and
nutritional habits can significantly improve metabolism, immune function, cardiovascular
health, and cognitive abilities. Innovative interventions, such as sleep-tracking devices, chrono
nutrition (timed nutrition based on biological rhythms), and promoting sleep-enhancing
nutrients, can improve the balance between sleep and nutrition. Furthermore, personalized
programs based on genetic and biological factors, along with education on sleep hygiene and
stress management, play a crucial role in enhancing health and performance. These strategies
help mitigate the adverse effects of sleep disorders and poor nutrition, leading to positive
outcomes for health and performance.

Keywords: Sleep, Nutrition, Physiological Functions, Innovative Interventions
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1. INTRODUCTION

Sleep and nutrition are fundamental physiological requirements for maintaining a healthy life,
and although they are independent processes, they interact closely through shared
neuroendocrine mechanisms. Nutrition refers to the intake of adequate amounts of energy and
nutrients necessary for growth, development, and the maintenance of metabolic functions.
Scientific evidence has shown that insufficient or imbalanced intake of these nutrients leads to
growth and developmental delays as well as various health problems (Baysal, 2008). Proteins,
fats, carbohydrates, vitamins, minerals, and water constitute the main nutrient groups, each
playing a unique role in bodily functions (Baysal, 2008; Kutluay, 2003).

Studies have demonstrated that sleep duration and quality are in a bidirectional relationship
with nutritional status. Individuals with short sleep duration tend to consume more fat and
refined carbohydrates, have lower vegetable intake, and exhibit more irregular eating patterns
(Peuhkuri et al., 2012; Kohsaka et al., 2007). Inadequate sleep reduces morning hunger,
increasing the tendency to skip breakfast and consume more snacks throughout the day
(Peuhkuri et al., 2012). Irregular eating and sleep habits negatively affect physical and mental
well-being, and insomnia has been reported to be associated with certain eating behavior
disorders (Allison et al., 2016). It has also been shown that individuals with poor sleep quality
consume fewer fruits, dairy products, and traditional beverages (Lotfi et al., 2015).
Disruptions in sleep patterns affect dietary preferences, metabolic control, and energy
homeostasis, and may lead to alterations in glucose and fat metabolism (Crispim et al., 2007).
The mechanisms through which nutrition influences sleep physiology are explained by the
effects of macro- and micronutrients on the nervous system, hormonal responses, and biological
rhythms (Gezmen Karadag & Aksoy, 2009).

In this context, current literature demonstrates that the relationship between sleep and nutrition
is a multidimensional interaction that influences not only energy balance but also overall health
and performance. This review aims to examine the metabolic, physiological, and behavioral
aspects of this relationship based on current evidence and provide a scientific foundation for
innovative intervention strategies developed in this field.

2. MATERIAL AND METHODS

This review was prepared to evaluate current scientific evidence examining the relationship
between sleep and nutrition. The literature search was conducted using the PubMed, Scopus,

29 <6

Web of Science, and Google Scholar databases, employing the keywords “sleep,” “nutrition,”

29 ¢ 2% <6 29 ¢

“diet,” “sleep quality,” “macronutrients,” “micronutrients,” ‘“circadian rhythm,” “ghrelin,”

29 ¢

“leptin,” “obesity,” and “eating behavior.” Studies evaluating sleep physiology, the effects of
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nutrients on sleep, dietary patterns, metabolic outcomes, hormonal mechanisms, and
epidemiological findings related to the sleep—nutrition relationship were included in this
review.

3. RESULTS AND DISCUSSION

3.1. Definition and Physiology of Sleep

Sleep can be defined as a state in which the organism temporarily, partially, and periodically
fails to respond to environmental stimuli. Additionally, sleep is considered a distinct state of
consciousness in terms of awareness (Sahin et al., 2013).

The circadian rhythm is the primary determinant of the sleep—wake cycle and is regulated
through biological rhythms that repeat in approximately 24-hour cycles. This rhythm is
controlled by the suprachiasmatic nucleus (SCN) located in the anterior hypothalamus. Sunlight
is the strongest cue for the circadian rhythm; light information is transmitted to the SCN via
retinal photoreceptors and regulates melatonin production. Melatonin reaches its maximum
level in darkness and contributes to the initiation of sleep by modulating SCN activity through
a feedback mechanism. In the absence of light, neuroendocrine mechanisms in the
hypothalamus shift; the secretion or suppression of certain hormones, particularly melatonin,
plays a role in sleep initiation (Chaudhary & Blanchard, 2002).

Sleep is the result of synchronized physiological processes emerging from interactions among
various cortical and subcortical brain regions. The anterior hypothalamus and ventrolateral
preoptic nucleus (VLPO) initiate sleep through periodic inputs and endogenous chemical
signals. The lateral hypothalamus provides orexinergic stimulation; the brainstem provides
cholinergic, noradrenergic, and serotonergic activation, and the posterior hypothalamus
provides histaminergic stimulation. During rapid eye movement (REM) sleep, serotonin and
norepinephrine release is minimal, with acetylcholine being dominant; other neuromodulators
are released in small amounts during non-REM (NREM) sleep (McComrick, 1992).

Sleep consists of REM and non-REM (NREM) stages. NREM sleep is divided into four
substages (N1, N2, N3, N4). In adults, REM and NREM cycles last approximately 90—100
minutes (19). Sleep usually begins with NREM; NREM stages 1 and 2 are referred to as light
sleep, while stages 3 and 4 are deep sleep. NREM 1 accounts for 2—-5% of nighttime sleep,
NREM 2 for about 45%, and NREM 3 and 4 for 20-25% (Sahin et al., 2013).

During REM sleep, atonia is observed in skeletal muscles except for the diaphragm. REM and
NREM cycles alternate in approximately 60-minute periods in infants and 90-minute periods

in adults. In REM sleep, eye movements accelerate, muscle tone decreases, and heart rate,
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respiration, and blood pressure increase; dreams occur during this stage. This stage is
particularly important for cognitive and psychological restoration (Kayaba et al., 2017).

3.2. Effects of Ghrelin and Leptin on Sleep

Sleep restriction has been shown to increase the levels of ghrelin, known as the “hunger
hormone,” and decrease the levels of leptin, the “satiety hormone,” thereby increasing appetite,
hunger, and the risk of obesity (Spiegel et al., 2004).

Ghrelin has been identified as an important hormone that promotes the sleep process in humans.
It plays a particularly supportive role in the formation of slow-wave sleep. In addition, ghrelin
has been determined as the endogenous ligand of receptors that stimulate growth hormone
secretion, highlighting the biological basis of the relationship between food intake and sleep
(Weikel et al., 2003). During prolonged fasting, ghrelin activates the gastrointestinal system by
generating signals in the hypothalamic nucleus and increases fat storage. Endogenous ghrelin
functions as a hormone that enhances the sensation of hunger and promotes food intake (Wynne
et al., 2005).

It has been demonstrated that ghrelin increases sleep duration and quality by stimulating slow-
wave sleep and nocturnal growth hormone secretion. Ghrelin levels are high during sleep and
naturally decline in the morning. Irregular ghrelin secretion can lead to increased feelings of
hunger during sleep (Schussler et al., 2006).

Leptin is a 167-amino-acid protein produced in adipose tissue and plays a critical role in
regulating energy balance centers in the brain. Leptin secretion is generally associated with
increased feelings of satiety. Moreover, elevated leptin levels can exert inhibitory effects on the
thyroid, growth hormone, gonadal axes, and hypothalamic-pituitary-adrenal axis. Acting also
on peripheral tissues, leptin reduces intracellular lipid levels, inhibits triglyceride synthesis, and
enhances lipid oxidation (Elefteriou et al., 2005).

3.3. Macronutrients and Sleep

3.3.1. Carbohydrates and Sleep

Foods with high carbohydrate content have been shown to facilitate sleep onset more effectively
compared to protein-rich foods. In addition, individuals with short sleep duration may
experience impaired carbohydrate metabolism; despite higher energy intake compared to well-
rested individuals, endocrine functions may be disrupted. This suggests that difficulty falling
asleep and insufficient sleep may trigger body weight gain (Wells et al., 1997).

Consuming high-energy foods late in the day increases digestive system activity, making sleep
onset more difficult (St-Onge et al., 2016). However, after consuming meals high in energy and

carbohydrates, sleep duration has been reported to increase compared to other times. High-
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carbohydrate and low-fat meals increase slow-wave sleep while shortening REM sleep
(Lindseth & Murray, 2016). Carbohydrate intake enhances serotonin metabolism, creating a
calming and relaxing effect in individuals (Wurtman & Wurtman, 2018).

Sleep deprivation negatively affects insulin sensitivity, insulin resistance, and glucose
tolerance. Individuals with altered sleep patterns show significant impairments in glucose
metabolism (Buxton et al., 2010). For example, individuals who sleep less than 6.5 hours per
night show similar responses to intravenous glucose as those sleeping 7.5 hours or more, but
insulin secretion is significantly higher (Van Cauter & Knutson, 2008). This suggests that
chronic sleep deprivation may trigger metabolic adaptation mechanisms. Additionally,
moderately elevated cortisol levels during sleep deprivation play a significant role in glucose
metabolism (Leproult & Van Cauter, 2010). A study examining the effect of glycemic index
and meal timing on sleep onset found that individuals consuming high-glycemic-index foods
fell asleep more quickly (Afaghi et al., 2007).

3.3.2. Protein and Sleep

Proteins are important macronutrients that influence sleep. Neutral amino acids (LNAA) such
as phenylalanine, leucine, isoleucine, valine, and tyrosine are transported to the central nervous
system and participate in neurotransmitter synthesis. L-tryptophan is an essential amino acid
and a precursor for both serotonin and melatonin synthesis, promoting sleep propensity. Since
tryptophan cannot be synthesized in the body, it must be obtained from the diet; melatonin
secretion in the pineal gland supports the continuation of nocturnal sleep (Kurtulmus & Tas,
2015).

Proteins rich in tryptophan increase brain serotonin concentrations; however, if the diet contains
high levels of other LNAAs, tryptophan transport across the blood—brain barrier may be
reduced. Therefore, simply adding tryptophan-containing protein sources to the diet may not
always be sufficient (Wurtman et al., 2003). Differences in daily protein intake can affect sleep
quality. Since protein-rich foods facilitate sleep onset, individuals experiencing insomnia may
benefit from consuming small portions of protein before bedtime (Lindseth & Murray, 2016).
A study investigating the effects of energy-restricted and high-protein healthy diets on sleep
quality found no change in the time taken to fall asleep; however, sleep efficiency was improved
(de Sousa et al., 2025).

3.3.3. Fats and Sleep

As the roles of fatty acid metabolism in the central nervous system and various tissues become
better understood, the biological effects of fatty acids on the sleep—wake cycle have been

increasingly studied. Lipolysis and lipogenesis occurring in human adipocytes result in changes
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in triglyceride levels. During sleep, lipolysis is stimulated, and circulating free fatty acid
(NEFA) release increases; during wakefulness, lipolysis decreases, and lipogenesis becomes
dominant. Active fat metabolism during the night supports fat oxidation (Nedeltcheva et al.,
2010). Adrenaline, noradrenaline, and insulin are hormones that promote lipolysis, while
growth hormone also regulates fat metabolism (Lafontan & Langin, 2009).

Gastric emptying, triglyceride hydrolysis in the intestines, and triglyceride movement in
circulation are closely related to insulin resistance and postprandial triglyceride levels. Reduced
nocturnal lipoprotein lipase (LPL) activity increases triglyceride levels after night-time meals
(Mason et al., 2013). Circadian rhythm and meal timing play critical roles in regulating
cholesterol synthesis; eating at night has been reported to increase the LDL:HDL ratio (Morris
et al., 2013). Sleep deprivation may affect TSH metabolism, doubling cholesterol synthesis
(Leproult & Van Cauter, 2010). Lipid metabolism disorders are more common in shift workers
who sleep less than five hours (Antunes et al., 2010).

Prostaglandins derived from arachidonic acid, PGD: and PGE-:, play important roles in sleep
regulation. PGE: exerts a strong arousing effect by suppressing serotonin release, whereas
PGD: promotes sleepiness (Urade & Hayaishi, 2011). High-fat meals at breakfast make daytime
sleep onset more difficult, while high-fat intake in the evening shortens nocturnal sleep
(Lindseth & Murray, 2016).

Essential fatty acids (W-3: EPA, DHA) are critical for nervous system development and
function. In infants, EPA deficiency has been associated with irregular sleep—wake cycles;
higher maternal plasma DHA levels reduce the frequency of nighttime awakenings in infants
(Innis, 2007). The amount and ratio of W-3 and W-6 fatty acids in the brain have a critical
impact on sleep initiation and maintenance (Conklin et al., 2010). Deficiency in essential fatty
acids is associated with reductions in slow-wave sleep (Montgomery et al., 2014).
Additionally, immune system components such as interleukin-1 (IL-1) and interleukin-2 (IL-2)
affect sleep regulation; IL-1 promotes sleep, whereas IL-2 supports arousal. W-3 fatty acids
inhibit IL-1 activity while increasing IL-2 secretion (Calder, 2006). Essential fatty acids are
also involved in regulating blood—brain barrier function, and individuals with sleep
disturbances have been observed to have insufficient levels of these fatty acids in the brain
(Gomez-Pinilla, 2008).

3.4. Micronutrients and Sleep

Micronutrients and antioxidants play an important role in regulating sleep quality and the sleep—

wake rhythm.
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Vitamin B1 (Thiamine): Thiamine deficiency can cause serious damage, particularly to the
nervous system, and is associated with mental confusion, stress, depression, and insomnia.
Thiamine participates in GABA production and affects sleep; supplementation in healthy
individuals with B1 deficiency has been shown to improve sleep quality (Tao et al., 2025).
Vitamin B3 (Niacin): Vitamin B3, in the form of nicotinamide or nicotinic acid, may increase
REM sleep. Nicotinic acid facilitates the conversion of dietary tryptophan into nicotinamide via
biosynthesis, thereby directing tryptophan towards serotonin and melatonin synthesis (Richard
et al., 2009).

Vitamin B6 (Pyridoxine) and B9 (Folate): These vitamins act as cofactors for
neurotransmitters such as serotonin and dopamine, which are involved in sleep regulation.
Studies on dietary pyridoxine have not shown significant effects on sleep duration or melatonin
secretion but have demonstrated increased cortical activation and dream vividness during REM
sleep (Adventure-Heart et al., 2018).

Vitamin B12 (Cobalamin): B12 supports melatonin secretion and helps regulate the sleep—
wake cycle. Both oral and intravenous B12 supplementation may normalize circadian rhythms
and provide therapeutic benefits (Herxheimer & Petrie, 2002).

Magnesium: Magnesium is associated with sleep quality and total sleep time. Oral magnesium
supplementation in individuals with deficiency increases melatonin secretion and improves
sleep quality. Magnesium, which mimics melatonin activity, may alleviate insomnia
(Rondanelli et al., 2011).

Vitamin A: Reported to improve sleep quality by altering brain waves during non-REM sleep
(Maret et al., 2005).

Vitamin D: Deficiency in fat-soluble vitamin D negatively affects sleep duration, health, and
quality. Intake with magnesium, particularly in women, may reduce daytime sleepiness
(Abboud, 2022).

Vitamin C: Found in citrus fruits and vegetables, vitamin C has protective effects against
memory loss associated with sleep deprivation. Individuals with short sleep duration tend to
have lower dietary vitamin C intake, whereas long sleepers exhibit higher plasma vitamin C
levels (Mhaidat et al., 2015).

3.5. Relationship Between Obesity and Sleep

The increase in obesity prevalence, including childhood obesity, has been observed in parallel
with reductions in sleep duration. Epidemiological studies demonstrate a strong association
between short or irregular sleep and obesity, raising increasing discussion about the role of

sleep quality and duration in obesity development (Fatima et al., 2015).
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Shortened sleep duration can disrupt energy balance regulated by the endocrine system, leading
to increased energy intake. While the mechanisms are not fully elucidated, three main pathways
have been proposed in the literature:

e Increased food consumption and sedentary lifestyle: Reduced sleep duration
increases the time available for food intake and promotes a more sedentary lifestyle
(Penev et al., 2012). Insufficient sleep can also lead to mood changes and trigger non-
homeostatic eating behaviors. A positive correlation has been observed between
psychological stress, daytime sleepiness, and a tendency for sugar consumption
(Broussard et al., 2016). In one study, individuals subjected to one night of sleep
restriction showed a 22% increase in food intake and stronger pre-meal hunger

sensations (Brondel et al., 2010).

e Increased appetite and hormonal changes: Reduced sleep duration leads to increased
appetite. Short-term sleep restriction results in significant increases in food
consumption. Clinical studies have shown rapid changes in energy metabolism after
partial sleep deprivation, including decreased leptin and increased ghrelin levels, which
elevate hunger, appetite, and obesity risk (Broussard et al., 2016; Bosy-Westphal et al.,
2008).

e Decreased physical activity: Following sleep restriction, fatigue, reduced energy
expenditure, and impaired thermoregulation lead to decreased physical activity. Both
the duration and intensity of activities requiring high physical exertion are reduced

(Benedict et al., 2011; Penev et al., 2012).

3.6. Innovative Intervention Strategies in Sleep and Nutrition

Currently, evidence is increasing that the interaction between sleep and nutrition is shaped not
only by “what we eat / how much we eat” but also by “when we eat.” In this context, Chrono
Nutrition — the intake of meals in alignment with the body’s circadian clock — emerges as an
innovative strategy with the potential to improve metabolic health, enhance sleep quality, and
reduce the risk of chronic diseases. Advocates of chrono nutrition particularly recommend
approaches such as shifting caloric intake to earlier in the day, having early evening meals, and
avoiding heavy foods late at night. By aligning peripheral metabolic clocks with the central
circadian clock, hormone secretion (e.g., insulin, cortisol, melatonin), metabolic hormone
responses, and the sleep—wake cycle can be optimized (Franzago et al., 2023; Orkun Erkilig et

al., 2025).
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In parallel, wearable technology and sleep/activity/nutrition tracking devices allow continuous
data collection in home settings, enabling individuals to monitor their sleep—nutrition—activity
patterns and implement timely interventions. For instance, monitoring parameters such as heart
rate, body temperature, activity, and, in some devices, meal timing, can help detect circadian
rhythm disturbances and facilitate resynchronization. Such device applications may play a
protective role in metabolic and sleep health, particularly for shift workers at risk of circadian
disruption or individuals with irregular lifestyles (Wu et al., 2024).

Moreover, these biological data can be integrated with individual characteristics such as genetic
predisposition, chronotype (morning/evening preference), metabolic profile, and lifestyle to
develop personalized sleep—nutrition programs. The literature emphasizes that the triad of
nutrition, circadian rhythm, and metabolism involves complex interactions at genetic,
epigenetic, and microbiota levels, making a one-size-fits-all approach insufficient (Saidi et al.,
2024; Franzago et al., 2023).

In this regard, holistic lifestyle interventions — including sleep hygiene education,
chronobiology knowledge, meal timing (chrono nutrition), stress management, and physical
activity recommendations — may be effective in both preventing and managing metabolic
diseases as well as improving sleep quality. Indeed, such integrated strategies aim to reduce
sleep disorders and nutrition-related metabolic risks (Ravi et al., 2025).

4. Conclusions

The current literature demonstrates that sleep and nutrition have a multidimensional, reciprocal
relationship. Sleep duration, quality, and dietary patterns play a decisive role in hormonal
balance, energy metabolism, and behavioral choices. In addition to macro- and micronutrients,
meal timing (chrono nutrition) and individual biological factors are critical in regulating the
sleep—wake cycle. Integrated lifestyle interventions — including sleep hygiene, meal timing,
physical activity, and stress management — provide an effective strategy to enhance metabolic
health and sleep quality. In this context, multidisciplinary approaches that consider the sleep—
nutrition relationship hold significant potential for reducing metabolic risks both at the
individual and population levels.
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ABSTRACT

The global population is projected to exceed nine billion by 2050. This growth, combined with
climate change and other environmental concerns, places increasing pressure on the planet's
limited natural resources. Adjusting individuals’ food choices emerges as a significant solution
to mitigate this pressure. Sustainable nutrition is a concept that stands out with its environmental
and societal benefits. Sustainable diets not only have low environmental impacts but also
contribute to food and nutritional security, promoting a healthy lifestyle for present and future
generations. This study aims to evaluate the environmental and societal benefits of sustainable
nutrition models by examining their effects on ecological footprints, food waste, and public
health. This research systematically reviews recent scientific studies on sustainable nutrition
models. It explores prominent dietary patterns in the literature, such as the Mediterranean diet,
double pyramid model, vegetarian and vegan diets, DASH diet, new Nordic diet, and clean
Baltic diet. The study investigates the environmental impacts of these diets, including their
potential to reduce greenhouse gas emissions, water footprints, and food waste. Additionally,
epidemiological data were analyzed to evaluate the effects of these models on public health.
The findings reveal that plant-based dietary patterns offer significant benefits for environmental
sustainability. Approaches like the Mediterranean diet and double pyramid model are notable
for their low greenhouse gas emissions and water consumption while effectively reducing food
waste. Vegetarian and vegan diets were found to have lower ecological footprints and mitigate
adverse environmental effects compared to Western dietary patterns. From a public health
perspective, these diets positively impact cardiovascular diseases, diabetes, and obesity
prevention. Sustainable nutrition models provide effective solutions for reducing ecological
footprints, preventing food waste, and improving public health. These findings suggest that

promoting sustainable dietary strategies can offer both environmental and societal benefits.
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Therefore, policies and awareness campaigns to encourage these dietary models are of critical
importance.

Keywords: Sustainable nutrition, Ecological footprint, Food waste, Public health, Plant-based
nutrition

1. INTRODUCTION

The growing global population, combined with climate change, poses a serious threat to limited
energy and natural resources. One of the ways to mitigate this threat is to reorganize individuals’
food choices. In this context, the concept of sustainable nutrition, which aims to both reduce
environmental impacts and promote healthy eating, has come to the forefront in recent years
(Pieniak et al., 2016; Hoek et al., 2017). Sustainable nutrition is a multidimensional approach
that includes reducing overconsumption, adopting nutritionally adequate diets with lower
environmental impacts, and minimizing food loss and waste within food systems (Alsaffar et
al., 2016).

The current global food system not only fails to adequately and equitably nourish the world’s
growing population but also increases susceptibility to nutrition-related chronic diseases and
places a significant burden on natural resources. It is known that major environmental issues
such as climate change, soil degradation, water scarcity, biodiversity loss, and pollution largely
stem from current food production and consumption practices. This situation encourages
countries to develop sustainable nutritional systems that use fewer resources, generate lower
carbon footprints, and support healthier societies (Alsaffar et al., 2016).

The primary goal of transitioning to sustainable nutrition is to promote dietary patterns that
support the health of both humans and ecosystems. Increasing the consumption of plant-based
foods, reducing animal product intake, choosing local and seasonal foods, minimizing food
waste, and adopting environmentally responsible production models constitute the fundamental
components of this approach. However, although the importance of sustainability continues to
grow worldwide, awareness on this topic in Tiirkiye remains below the desired level (Ministry
of Agriculture and Forestry, 2021; Kenger et al., 2025).

In this context, evaluating the environmental and public health impacts of sustainable nutrition
models is highly important. In line with current literature, this study aims to examine sustainable
nutrition models in terms of ecological footprint, food waste, and public health effects, and to
present the environmental and societal benefits of these models from a holistic perspective.

2. MATERIAL AND METHODS

This study is a review that examines the effects of sustainable nutrition models on ecological

footprint, food waste, and public health. A literature search was conducted in PubMed, Scopus,
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Web of Science, and Google Scholar databases using keywords such as “sustainable diet,”
“ecological footprint,” “food waste,” “Mediterranean diet,” and “plant-based diet.” The studies
were evaluated in terms of greenhouse gas emissions, carbon footprint, water footprint, life
cycle analysis (LCA), food waste rates, and health outcomes. In addition, prominent
sustainability models such as the Mediterranean Diet, the Double Pyramid Model, vegetarian
and vegan diets, the New Nordic Diet, and the Clean Baltic Diet were examined.

3. RESULTS AND DISCUSSION

By 2050, the global population is expected to exceed nine billion, and climate change together
with limited natural resources is creating substantial pressure on food security and
sustainability. Future food systems must not only meet nutritional requirements but also ensure
economic, social, and environmental sustainability. In this context, providing nutrient-rich and
adequate diets is critical both for supporting normal growth and development and for reducing
the risk of infectious and chronic diseases (Arrieta & Aguiar, 2023; Frona et al., 2019).

3.1. Sustainable Nutrition

The concepts of sustainability and sustainable development were defined in the late 1980s as
the use of resources in a way that meets the needs of current generations without compromising
the ability of future generations to meet their own needs. The concept of sustainable nutrition
was first introduced by Gussow and Clancy, encompassing not only individuals’ health needs
but also the sustainability of agricultural systems (Gussow & Clancy, 1986).

Sustainable food systems aim to provide adequate and nutritious food while reducing
environmental impacts, based on the understanding that all food-related activities from
production to consumption are interconnected. These systems are critical to achieving healthy
and sustainable diets and emphasize the environmentally, economically, socially, and culturally
sustainable use of natural resources (Burlingame & Dernini, 2011). In 2010, FAO defined
sustainable diets as diets that support health, have low environmental impact, respect
biodiversity, are culturally acceptable, economically accessible, and nutritionally safe. This
approach highlights the interdependence between human health and ecosystems and
underscores its importance for planetary continuity (FAO & Bioversity International, 2012).
3.2. Climate Change, Food Systems, and Environmental Impacts

Climate change is associated with global warming resulting from increased atmospheric
greenhouse gases (e.g., CO2, CHa4, N20), which enhance the heat-retention capacity of the
atmosphere. These emissions, driven by human activities, arise not only from fossil fuel

consumption but also from agriculture, land use, and food systems (Macdiarmid, 2013).
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Food systems account for approximately 21-37% of global anthropogenic greenhouse gas
(GHG) emissions; agriculture, land-use changes, livestock production, and other supply chain
stages are major contributors. Animal-based food production, in particular, represents more
than 50-60% of total food-related emissions, whereas plant-based foods carry a substantially
lower GHG burden (Xu et al., 2021).

Environmental impacts are assessed using Life Cycle Analysis (LCA), which evaluates the
environmental load of a product by considering all stages from “cradle to grave”—including
agriculture, processing, transport, packaging, consumption, and waste—using indicators such
as carbon footprint, water footprint, and ecological footprint (Mesquita & Carvalho, 2024).
Various LCA and meta-analysis studies have demonstrated that red meat (beef), lamb, and
similar products have much higher greenhouse gas emissions per kilogram compared with
plant-based foods and even other animal-based foods (e.g., poultry, dairy). This difference is
mainly due to resource-intensive stages such as animal feed production, enteric fermentation,
manure management, land use, and feed crop cultivation (Geibel et al., 2021).

One important strategy for reducing the environmental burden of food systems is modifying
dietary choices and limiting animal-based food consumption. For example, recent LCAs show
that plant-based meat alternatives have 70-90% lower greenhouse gas emissions and water and
land use compared with conventional meat products (EarthShift Global & The Good Food
Institute, 2024).

In conclusion, a healthy diet is not necessarily an environmentally sustainable diet. While
healthy eating aims for nutrient adequacy, environmental sustainability requires a broader
perspective that considers all stages from food production to waste management. In this regard,
LCA-supported plant-based or reduced-animal-product dietary patterns emerge as the most
suitable options for both human and planetary health (Arrieta & Aguiar, 2023).

3.3. Sustainable Dietary Models

3.3.1. Mediterranean Diet

The Mediterranean diet is characterized by high consumption of vegetables, fruits, legumes,
whole grains, and nuts; moderate intake of fish and dairy products; and low intake of red and
processed meats, with olive oil as the primary fat source (Bach-Faig et al., 2011). Initially
investigated in the 1960s for its protective effects on morbidity and mortality, it began to be
recognized as a sustainable diet model in the 1990s due to its plant-centered structure (Dernini
& Berry, 2015). The revised 2009-2010 Mediterranean Diet Pyramid integrates nutrition,
environmentally friendly production, biodiversity, local foods, and cultural sustainability

(Bach-Faig et al., 2011). A systematic review of 35 recent studies found that the Mediterranean
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diet has lower environmental impact—particularly regarding greenhouse gas emissions and
water footprint—than the Western diet due to its high proportion of plant-based foods and
limited animal-based products (Lorca-Camara et al., 2024). In the 2009 Parma Conference, this
model was recognized internationally as a “sustainable dietary model” encompassing
environmental, economic, sociocultural, and nutritional dimensions (Dernini & Berry, 2015).
3.3.2. Double Pyramid Model

The Double Pyramid Model, developed by the Barilla Center for Food & Nutrition (BCFN),
presents both the nutritional value and environmental impact of foods (Barilla Center for Food
& Nutrition, 2014). The Food Pyramid—based on the Mediterranean diet—emphasizes plant-
based foods, while the Environmental Pyramid highlights that foods with the highest
environmental impact (especially red meat) appear at the top. Comparing the two pyramids
shows that the foods most recommended nutritionally (vegetables, fruits, whole grains,
legumes) are also those with the lowest environmental burden, whereas foods that should be
limited (animal-based products) have the highest environmental impact (Ruini et al., 2015).
3.3.3. Vegetarian and Vegan Diets

When appropriately planned, vegetarian diets can be nutritionally adequate and offer various
health benefits. They are also associated with lower environmental impact and reduced
greenhouse gas emissions compared with omnivorous diets (Vieux et al., 2013). Studies in
multiple countries indicate that vegan, vegetarian, and semi-vegetarian diets, along with the
Mediterranean diet, are among the most sustainable dietary patterns, with vegan diets showing
the lowest GHG emissions. Ecological and carbon footprint assessments have shown up to 40%
lower environmental impact for vegetarian diets compared with omnivorous diets (Carey et al.,
2023; Mandour et al., 2025).

3.3.4. DASH Diet

The DASH diet emphasizes fruits, vegetables, whole grains, low-fat dairy products, fish,
poultry, and nuts, while limiting saturated fat, red meat, and sugar-sweetened beverages (Moore
et al., 2011). Due to its plant-rich content, the DASH diet can help reduce diet-related
greenhouse gas emissions (Frank et al., 2024). However, in some countries, DASH-compatible
diets are associated with higher costs, which poses a barrier to widespread adoption
(Monsivaism et al., 2013).

3.3.5. New Nordic Diet

Developed in 2003, the New Nordic Diet is based on local, seasonal, organic, and biodiversity-
rich Scandinavian foods. Although similar to the Mediterranean diet, it relies more on region-

specific foods (wild berries, root vegetables, cabbages, whole grains, fish). It is associated with

23



=

SCEANG
<¥ s

T

ESce e

ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

both favorable health outcomes and lower environmental impact (Biigel et al., 2016). An
optimization study in Norway showed that dietary models aligned with the 2023 Nordic
Nutrition Recommendations—by limiting red meat and increasing plant-based protein sources
such as legumes—could reduce diet-related GHG emissions by 30-40%. Reductions were
limited in high-meat scenarios but substantial in “sustainable diet” scenarios with markedly
reduced red meat and increased plant-based proteins (Lengle et al., 2025).

3.3.6. Clean Baltic Diet

Developed alongside the New Nordic Diet, the Clean Baltic Diet aims to reduce eutrophication
in the Baltic Sea and promotes regenerative agriculture. This model focuses on the relationship
between food consumption and farming practices and evaluates their impact on global warming
potential. It has demonstrated positive environmental outcomes in the countries where it has
been adopted, and its applicability has been tested in other geographical regions as well
(Harwatt et al., 2024).

3.4. Sustainable Nutrition Strategies

The core principle of sustainable nutrition is shifting from animal-based foods toward plant-
based foods. Animal products generate higher greenhouse gas emissions, whereas plant foods
have considerably lower emissions and virtual water use—for example, virtual water is 15,415
L/kg for beef, compared with 214 L/kg for tomatoes (Von Koerber et al., 2017). Organic
farming practices also provide sustainability benefits, offering approximately 25% lower GHG
emissions and 40% lower nitrous oxide emissions compared with conventional farming.
Preferring regional and seasonal products reduces energy use and emissions, particularly by
minimizing long-distance transportation and the use of heated greenhouses (Squalli &
Adamkiewicz, 2018).

Minimally processed foods require less energy, water, and packaging, thereby reducing
environmental impacts. Fair Trade practices strengthen sustainable agriculture in producing
countries and reduce ecological impacts, as many products meet organic standards (Von
Koerber et al., 2017).

Household-level sustainability measures include use of renewable energy, energy-efficient
appliances, environmentally friendly transportation, and prevention of food waste (Koerber &
Hohler, 2013). Globally, approximately one-third of food is wasted; structural and behavioral
interventions such as education, proper storage, planning, and improved labeling systems are
recommended to reduce waste (Krista et al., 2016).

Market-based tools such as carbon taxes and carbon labeling are increasingly considered in

sustainable nutrition policies. For instance, applying differentiated carbon taxes on meat
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products according to emission intensity (e.g., 16% for ruminant meat) can reduce emissions,
and a tax on meat and dairy products could cut total emissions by 12% in Sweden (Séll & Gren,
2015). Carbon labeling supports informed consumer decisions, and simple models such as a
traffic-light system have been suggested (Liu et al., 2016).

Integrating sustainability into dietary guidelines is becoming increasingly important. Countries
such as Brazil, Germany, Qatar, and Sweden have formally included climate considerations in
their national nutrition guidelines, recommending limiting red and processed meat and
emphasizing plant-based foods (FAO, 2016). However, since red meat is an essential source of
certain nutrients, complete elimination may pose nutritional challenges, highlighting the need
for holistic policy approaches (Hyland et al., 2017).

On the production side, increasing farm-level efficiency has significant potential for reducing
diet-related emissions. FAO estimates that adopting the production practices of low-emission
farms could reduce emissions from meat production by 30% (FAO, 2013). Additionally,
subsidies improving access to healthy foods are recommended; for example, a 20% increase in
fruit and vegetable subsidies could raise consumption by 10% (Recanat et al., 2019).

Overall, sustainable nutrition strategies require a multidimensional approach that integrates
promotion of plant-based diets, low-impact production methods, waste reduction, carbon-based
economic tools, sustainability-aligned nutrition policies, and improvements in production
efficiency.

3.5. Public Awareness of Sustainable Nutrition

There is still no global consensus on what healthy nutrition and sustainable food production
entail. Research shows that most consumers have limited knowledge of the true sustainability
characteristics of food products. Existing studies indicate that the concept of a sustainable diet
is often associated with “organic production and minimally processed plant foods,” while
greenhouse gas emissions, water and soil footprints, and sociocultural dimensions receive little
attention from consumers (Garcia-Gonzalez et al., 2020). More than half of the population
believes that meat and meat products contribute positively to sustainability, and nearly 70%
share the same view for dairy products (Ruini et al., 2015).

Because meat consumption carries cultural and symbolic meanings, recommendations to reduce
meat intake show the lowest acceptance among efforts to change dietary behavior (Panzone et
al., 2016). Transitioning to more sustainable eating habits therefore requires knowledge and
motivation. It is essential to make the planetary impacts of food consumption understandable
to the public and to support individuals in making informed food choices (Garcia-Gonzalez et

al., 2020).
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The limited public awareness of sustainable nutrition highlights the need to strengthen
dietitians’ knowledge, attitudes, and approaches in this area, and underscores the importance of
including sustainable nutrition more extensively in nutrition and dietetics education programs.
4. Conclusions

This review demonstrates that sustainable nutrition models hold critical importance for both
environmental and public health. The current global food system is insufficient in ensuring both
adequate—balanced nutrition and environmental sustainability due to the increasing population,
climate change, and pressure on natural resources. Therefore, a holistic transformation is
required—not only in individual choices but also in food production, consumer habits, food
waste, policy-making, and educational processes.

The findings indicate that plant-based diets, the use of seasonal and local foods, minimally
processed foods, reduced food waste, and environmentally friendly production methods
significantly decrease the ecological footprint. At the same time, these models support nutrient
adequacy, reduce the risk of chronic diseases, and have the potential to improve public health.
However, the widespread adoption of sustainable diets across society is possible not only
through individual awareness but also by restructuring education, public policies, and
production—distribution systems in line with sustainability principles. In this approach, the
concept of “sustainability” should not be limited to organic or plant-based products;
multidimensional criteria such as water and land use, greenhouse gas emissions, fair production,
and food waste should also be taken into consideration.

In conclusion, sustainable nutrition offers a powerful opportunity for both planetary health and
human health. Realizing this potential depends on restructuring dietetic education, public health
policies, and individual nutrition behaviors around the axis of sustainability. In this way, it will
be possible to create a healthier, fairer, and more environmentally compatible food system for
future generations.

REFERENCES

Alsaffar, A. A. (2016). Sustainable diets: The interaction between food industry, nutrition, health and
the environment. Food Science and Technology International, 22(2), 102—111.

Arrieta, E. M., & Aguiar, S. (2023). Healthy diets for sustainable food systems: A narrative review.
Environmental Science: Advances, 2(5), 684—694.

Bach-Faig, A., Berry, E. M., Lairon, D., Reguant, J., Trichopoulou, A., Dernini, S., et al. (2011).
Mediterranean diet pyramid today: Science and cultural updates. Public Health Nutrition, 14(12A),
2274-2284.

Barilla Center for Food & Nutrition. (2014). Double Pyramid 2014. Fifih Edition: Diet and
Environmental Impact. Parma: BCFN.

Burlingame, B., & Dernini, S. (2011). Sustainable diets: The Mediterranean diet as an example. Public
Health Nutrition, 14(12A), 2285-2287.

26




— ISARC
Sisare t INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Biigel, S., Hertwig, J., Kahl, J., Lairon, D., Paoletti, F., & Strassner, C. (2016). The new Nordic diet as
a prototype for regional sustainable diets. In Sustainable value chains for sustainable food systems
(pp- 109-123).

Carey, C. N., Paquette, M., Sahye-Pudaruth, S., Dadvar, A., Dinh, D., Khodabandehlou, K., ...
Jenkins, D. J. (2023). The environmental sustainability of plant-based dietary patterns: A scoping
review. The Journal of Nutrition, 153(3), 857-869.

Dernini, S., & Berry, M. E. (2015). Mediterranean diet: From a healthy diet to a sustainable dietary
pattern. Frontiers in Nutrition, 2, Article 15.

EarthShift Global & The Good Food Institute. (2024). Comparative life cycle assessment of plant- and
animal-based meats. https://gfi.org/wp-content/uploads/2024/11/Comparative-life-cycle-
assessment-of-plant-and-animal-based-meats_Key-findings.pdf

FAO & Bioversity International. (2012). Biodiversity and sustainable diets — United against hunger.
Proceedings of the International Scientific Symposium, Rome, 3—5 November 2010.

FAO. (2016). Plates, pyramids, planet: Developments in national healthy and sustainable dietary
guidelines. Food and Agriculture Organization of the United Nations.

Frank, S. M., Jaacks, L. M., Meyer, K., Rose, D., Adair, L. S., Avery, C. L., & Taillie, L. S. (2024).
Dietary quality and dietary greenhouse gas emissions in the USA: A comparison of the Planetary
Health Diet Index, Healthy Eating Index-2015, and DASH. International Journal of Behavioral
Nutrition and Physical Activity.

Frona, D., Szenderak, J., & Harangi-Rakos, M. (2019). The challenge of feeding the world.
Sustainability, 11(20), 5816.

Geibel, ., Freund, F., & Banse, M. (2021). The impact of dietary changes on agriculture, trade,
environment and health: A literature review. German Journal of Agricultural Economics, 70(3),
139-164.

Gerber, P. J., Steinfeld, H., Henderson, B., Mottet, A., Opio, C., Dijkman, J., & Tempio, G. (2013).
Tackling climate change through livestock: A global assessment of emissions and mitigation
opportunities. FAQ.

Gussow, J. D., & Clancy, K. L. (1986). Dietary guidelines for sustainability. Journal of Nutrition
Education, 18(1), 1-5.

Harwatt, H., Benton, T. G., Bengtsson, J., Birgisdottir, B. E., Brown, K. A., Van Dooren, C., ...
Blomhoff, R. (2024). Environmental sustainability of food production and consumption in the
Nordic and Baltic region: A scoping review for Nordic Nutrition Recommendations 2023. Food &
Nutrition Research, 68, 10-29219.

Hoek, A., Pearson, D., James, S., Lawrence, M., & Friel, S. (2017). Shrinking the food-print: A
qualitative study into consumer perceptions, experiences and attitudes towards healthy and
environmentally friendly food behaviours. Appetite, 108, 117-125.

Hyland, J. J., Henchion, M., McCarthy, M., & McCarthy, S. N. (2017). The role of meat in strategies
to achieve a sustainable diet lower in greenhouse gas emissions: A review. Meat Science.

Kenger, E. B., Ozlii Karahan, T., & Meral Kog, B. (2025). Planet-friendly plates: The effect of a plant-
based diet on sustainable eating behavior in a sample of Turkish adults. Journal of the Science of
Food and Agriculture, 105(6), 3416-3422.

Koerber, K. V., & Hohler, H. (2013). The joy of sustainable eating. Stuttgart, New York: Thieme.

Krista, L., Thyberg, D. J., & Tonjes, D. (2016). Drivers of food waste and their implications for
sustainable policy development. Resources, Conservation & Recycling, 106, 110-123.

Lengle, J., Zhang, C., Frigessi, A., & Andersen, L. F. (2025). Nutritionally adequate, healthy, and
climate-friendly diets following the Nordic Nutrition Recommendations 2023: An optimization
study for Norway. Frontiers in Nutrition, 12, 1485287.

Liu, T., Wang, Q., & Su, B. (2016). A review of carbon labeling: Standards, implementation, and
impact. Renewable and Sustainable Energy Reviews, 53, 68—79.

Lorca-Camara, V., Bosque-Prous, M., Bes-Rastrollo, M., O'Callaghan-Gordo, C., & Bach-Faig, A.
(2024). Environmental and health sustainability of the Mediterranean diet: A systematic review.
Advances in Nutrition, 15(12), 100322.

Macdiarmid, J. I. (2013). Is a healthy diet an environmentally sustainable diet? Proceedings of the
Nutrition Society, 72, 13-20.

27


https://gfi.org/wp-content/uploads/2024/11/Comparative-life-cycle-assessment-of-plant-and-animal-based-meats_Key-findings.pdf
https://gfi.org/wp-content/uploads/2024/11/Comparative-life-cycle-assessment-of-plant-and-animal-based-meats_Key-findings.pdf

— ISARC

=

lisarel INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Mandouri, J., Onat, N. C., Kucukvar, M., Jabbar, R., Al-Quradaghi, S., Al-Thani, S., & Kazangoglu,
Y. (2025). Carbon footprint of food production: a systematic review and meta-analysis. Scientific
Reports, 15(1), 35630.

Mesquita, C., & Carvalho, M. (2024). The carbon footprint of common vegetarian and non-vegetarian
meals in Portugal: An estimate, comparison, and analysis. International Journal of Life Cycle
Assessment, 29(12), 2169-2183.

Monsivais, P., Rehm, C. D., & Drewnowski, A. (2013). The DASH diet and diet costs among ethnic
and racial groups in the United States. JAMA Internal Medicine, 173, 1922—-1924.

Moore, T. J., Svetkey, L. P., Lin, P.-H., & Karanja, N. (2001). The DASH diet for hypertension. Simon
& Schuster.

Pieniak, Z., Zakowska-Biemans, S., Kostyra, E., & Raats, M. (2016). Sustainable healthy eating
behaviour of young adults: Towards a novel methodological approach. BMC Public Health, 16,
577.

Recanati, F., Maughan, C., Pedrotti, M., Dembska, K., & Antonelli, M. (2019). Assessing the role of
CAP for more sustainable and healthier food systems in Europe: A literature review. Science of the
Total Environment, 653, 908-919.

Ruini, L. F., Ciati, R., Pratesi, C. A., Marino, M., Principato, L., & Vannuzzi, E. (2015). Working
toward healthy and sustainable diets: The “Double Pyramid Model”. Frontiers in Nutrition, 2, 9.

Sall, S., & Gren, [.-M. (2015). Effects of an environmental tax on meat and dairy consumption in
Sweden. Food Policy, 55, 41-53.

Squalli, J., & Adamkiewicz, G. (2018). Organic farming and greenhouse gas emissions: Longitudinal
US state-level study. Journal of Cleaner Production, 192, 30-42.

T.C. Tarim ve Orman Bakanligi. (2021). Siirdiiriilebilir gida sistemleri iilke raporu — Tiirkiye 2021.
https://www.tarimorman.gov.tr/ ABDGM/Belgeler/Uluslararas%C4%B1%20Kurulu%C5%9Flar/Su
%CC%88rdu%CC%88ru%CC%88l1ebilir%20G%C4%B1da%20Sistemleri%20U%CC%881ke%20
Raporu%20-%20T%C3%BCrkiye%202021.pdf

Vieux, F., Soler, L. G., Touazi, D., & Darmon, N. (2013). High nutritional quality is not associated
with low greenhouse gas emissions in self-selected diets of French adults. American Journal of
Clinical Nutrition, 97(3), 569—583.

Von Koerber, K., Bader, N., & Leitzmann, C. (2017). Wholesome nutrition: An example for a
sustainable diet. Proceedings of the Nutrition Society, 76(1), 34—41.

Xu, X., Sharma, P., Shu, S., Lin, T. S., Ciais, P., Tubiello, F. N., Smith, P., Campbell, N., & Jain, A.
K. (2021). Global greenhouse gas emissions from animal-based foods are twice those of plant-
based foods. Nature Food, 2(9), 724-732.

28


https://www.tarimorman.gov.tr/ABDGM/Belgeler/Uluslararas%C4%B1%20Kurulu%C5%9Flar/Su%CC%88rdu%CC%88ru%CC%88lebilir%20G%C4%B1da%20Sistemleri%20U%CC%88lke%20Raporu%20-%20T%C3%BCrkiye%202021.pdf
https://www.tarimorman.gov.tr/ABDGM/Belgeler/Uluslararas%C4%B1%20Kurulu%C5%9Flar/Su%CC%88rdu%CC%88ru%CC%88lebilir%20G%C4%B1da%20Sistemleri%20U%CC%88lke%20Raporu%20-%20T%C3%BCrkiye%202021.pdf
https://www.tarimorman.gov.tr/ABDGM/Belgeler/Uluslararas%C4%B1%20Kurulu%C5%9Flar/Su%CC%88rdu%CC%88ru%CC%88lebilir%20G%C4%B1da%20Sistemleri%20U%CC%88lke%20Raporu%20-%20T%C3%BCrkiye%202021.pdf

~ ISARC

Cisare ! INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

2
N S
LN AN

e
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OZET
Antibiyotik direncinin kiiresel 6lgekte artis gdstermesi, alternatif ve tamamlayici biyoterapdtik
stratejilerin arastirilmasini zorunlu hale getirmistir. Bu baglamda probiyotik, prebiyotik ve
postbiyotiklerin diren¢ mekanizmalarinin modiilasyonundaki potansiyel rolleri giderek daha
fazla ilgi odag1 olmaktadir. Bu ¢alisma, 2000—2025 yillart arasinda probiyotik, prebiyotik ve
postbiyotiklerin antibiyotik direnci ile iliskisini ele alan bilimsel yayinlari bibliyometrik
yontemlerle degerlendirmeyi amaglamaktadir. Veriler, 24 Ekim 2025 tarihinde Web of Science
veri tabanindan elde edilmis olup yalmzca Ingilizce dilinde yayimlanmis 6zgiin arastirma
makaleleri analize dahil edilmistir. Toplam 1720 makale degerlendirilmistir. Yazar, kurum ve
iilke iiretkenligi ile anahtar kelime es-olusum aglart VOSviewer 1.6.20 yazilimi kullanilarak
analiz edilmistir.
Bulgular, 6zellikle 2016 yilindan itibaren yayin sayilarinin belirgin sekilde arttigini ve en
yiiksek yayin sayisinin 2024 yilinda %13,4 (n=231) ile gerceklestigini ortaya koymustur. Ulke
diizeyinde en fazla yayinin 364 makale ile Cin tarafindan gergeklestirildigi, bunu ABD (n=182),
Hindistan (n=158) ve Giiney Kore’nin (n=139) takip ettigi belirlenmistir. Yazar bazli tiretkenlik
acisindan ise Yang Jungwoo, 16 makale (%0,93) ile ilk sirada yer almaktadir. Anahtar kelime
es-olusum analizinde “probiotics”, “antibiotic resistance”, “lactic acid bacteria”, “strains” ve
“Lactobacillus” kavramlarmin arastirma alaninin temel odak noktalar1 oldugu saptanmustir.
Yayinlarin %39,47’sinin (n=679) “Microbiology” kategorisinde yer aldig1 goriilmiistiir.
Sonu¢ olarak, probiyotik, prebiyotik ve postbiyotiklerin ¢ogul ila¢ direngli bakterilerle
miicadelede umut vadeden biyoterapotik segcenekler olarak degerlendirildigi anlagilmaktadir.
Bu calisma, alandaki mevcut bilgi birikimini ve gelisen arastirma egilimlerini ortaya koyarak
gelecekte yiiriitiilecek caligmalara yon gosterecek bilimsel bir ¢cergeve sunmaktadir.
Anahtar Kelimeler: Probiyotik, Prebiyotik, Postbiyotik, Antibiyotik Direnci, Bibliyometrik

Analiz
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THE IMPACT OF PROBIOTICS, PREBIOTICS, AND POSTBIOTICS ON
ANTIBIOTIC RESISTANCE: A BIBLIOMETRIC ANALYSIS (2000-2025)

ABSTRACT

The global rise in antibiotic resistance has necessitated the exploration of alternative and
complementary biotherapeutic strategies. In this context, the potential roles of probiotics,
prebiotics, and postbiotics in modulating resistance mechanisms have attracted increasing
scientific attention. This study aims to bibliometrically analyze scientific publications
addressing the relationship between these biotic agents and antibiotic resistance between 2000
and 2025. Data were obtained from the Web of Science database on October 24, 2025, and only
original research articles published in English were included. A total of 1,720 articles were
evaluated. Author, institution, and country productivity, as well as keyword co-occurrence
networks, were analyzed using VOSviewer 1.6.20 software.

The findings indicate a marked increase in publication activity particularly after 2016, with the
highest number of publications observed in 2024, accounting for 13.4% (n = 231) of the total.
China ranked first with 364 publications, followed by the United States (n = 182), India (n =
158), and South Korea (n = 139). In terms of author productivity, Yang Jungwoo was identified
as the most prolific researcher with 16 publications (0.93%). Keyword co-occurrence analysis
revealed “probiotics,” ‘“‘antibiotic resistance,” “lactic acid bacteria,” ‘strains,” and
“Lactobacillus” as the core conceptual terms shaping the research field. Additionally, 39.47%
(n = 679) of the publications were categorized under “Microbiology.”

In conclusion, probiotics, prebiotics, and postbiotics are increasingly recognized as promising
biotherapeutic options in combating multidrug-resistant bacteria. By mapping the current
research landscape and emerging trends, this study provides a comprehensive framework to
guide future investigations in this rapidly evolving field.

Keywords: Probiotic, Prebiotic, Postbiotic, Antibiotic Resistance, Bibliometric Analysis

1. INTRODUCTION

Antimicrobial resistance (AMR) has emerged as a critical public health issue, associated with
approximately 5 million deaths annually worldwide and projected to claim up to 10 million
lives by 2050 (Yoshiaki Gu 2020). According to World Health Organization reports covering
2020-2022, the prevalence of third-generation cephalosporin-resistant E. coli exceeded 42%,
while methicillin-resistant S. aureus surpassed 35% (Murray et al. 2022). Misuse of antibiotics
has accelerated the development of resistance in both humans and animals, thereby facilitating

the spread of multidrug-resistant (MDR) pathogens (Tang et al. 2023).
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This situation underscores the need for developing novel and complementary strategies (Garau
and Bassetti 2018). In recent years, the use of probiotics, prebiotics, and postbiotics has gained
particular prominence (Pattapulavar et al. 2025). Probiotics are live microorganisms that confer
health benefits to the host when administered in adequate amounts. Prebiotics are indigestible
compounds that promote the growth of beneficial gut bacteria. Finally, postbiotics consist of
inactivated probiotic cells or their metabolites, notable for their immunomodulatory and
antimicrobial activities (Ji et al. 2023; Ikram et al. 2024) .

Studies investigating the effects of these biotic classes on inhibiting pathogen colonization,
modulating the gut microbiota, and particularly influencing the resistome (the pool of resistance
genes) have been increasingly reported (Ji et al. 2023). However, some meta-analyses indicate
that the use of probiotics does not always yield beneficial outcomes. For instance, one clinical
study highlighted that probiotic supplementation could lead to an expansion of the resistome in
certain individuals (Zhang et al. 2022).

In this context, a systematic bibliometric analysis of the effects of probiotics, prebiotics, and
postbiotics on antibiotic resistance is of great importance, as it can reveal current research
trends, leading authors and countries, collaboration networks, and potential knowledge gaps.
2. MATERIAL AND METHODS

In our study, the Web of Science Core Collection (WoSCC) database was selected due to its
broader coverage and greater advantages compared to other databases. Scientific publications
investigating the effects of probiotics, prebiotics, and postbiotics on antibiotic resistance
between 2000 and 2025 were examined. The search was conducted on October 24, 2025, and
only original research articles published in English were included in the analysis. A total of
1,720 articles were incorporated into the study. The search query used was as follows: TS =
(("Probiotics" OR "Prebiotics" OR "Postbiotics") AND ("Antibiotic Resistance" OR "Drug
Resistance" OR "Resistance Genes" OR "Resistome" OR "MDR bacteria" OR "Multidrug
Resistant"))AND PY = (2000-2025).

The selected publications were exported from WoSCC in .txt format with full records and cited
references. The dataset was cleaned to ensure consistency in author names, institutional
affiliations, and keywords, and duplicate records were removed. VOSviewer version 1.6.20 was
used for data analysis (Ju et al. 2025).

This bibliometric analysis software enables the creation and visualization of network maps,
facilitating the identification of relevant research areas more effectively (van Eck and Waltman

2010).
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3. RESULTS AND DISCUSSION

The analysis identified a total of 1,720 research articles published between 2000 and 2025

,w,){

investigating the effects of probiotics, prebiotics, and postbiotics on antibiotic resistance. The
year with the highest number of publications was 2024, accounting for 13.43% of the total with
231 articles.

Examining the annual publication distribution over the last five years, 164 articles (9.5%) were
published in 2021, 172 articles (10%) in 2022, 205 articles (12%) in 2023, and 231 articles
(13.4%) in 2024 (Figure 1). The number of publications recorded for 2025 was 204 (11.8%);
this apparent decrease does not reflect a true declining trend, as the year is not yet complete and

the data were retrieved from the WoSCC database on October 24, 2025.
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Fig 1. Distribution of Publications by Year.
It was determined that 39.47% of the publications (n=679) were in the field of Microbiology,

followed by Applied Microbiology and Biotechnology at 17% (n=294) and Food Science and
Technology at 16% (n=277) (Figure 2).
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Fig 2. Publications by Subject Area.
The author with the highest number of research articles was Yang Jungwoo, with 16
publications (0.93%). This was followed by Liu Y with 15 articles (0.872%), Chen W with 13
articles (0.756%), Kim Y with 12 articles (0.698%), and Zhang Y with 12 articles (0.698%). A
detailed distribution of the top 25 most productive researchers is presented in Figure 3. Among

the most cited authors, Yang Jungwoo ranked first with 157 citations.
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Fig 3. Top 25 Most Productive Researchers.
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At the country level, China contributed the highest number of publications with 364 articles,
followed by the USA (n=182), India (n=158), and South Korea (n=139) (Figure 4).
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Fig 4. Distribution of Publications by Country.

Co-occurrence analysis of keywords revealed that the most frequently encountered concepts in

the literature were “probiotic (n=885)”, “antibiotic resistance (n=403)”, “lactic acid bacteria

(n=338)”, “strains (n=246)”, and “Lactobacillus (n=235)” (Figure 5).
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CONCLUSIONS

This bibliometric analysis systematically highlights the developments in the literature regarding
the role of probiotics, prebiotics, and postbiotics in modulating antibiotic resistance between
2000 and 2025. A total of 1,720 original articles were analyzed, revealing a marked increase in
publications, particularly after 2016, reflecting the growing scientific interest in these
biotherapeutic strategies. The year 2024 recorded the highest number of publications (231
articles), indicating an increasing recognition of the potential of these interventions against
multidrug-resistant pathogens.

At the country level, China emerged as the most productive nation with 364 publications,
followed by the United States, India, and South Korea. This finding underscores the leading
role of Asian countries in probiotic and prebiotic research. At the author level, Yang Jungwoo
was identified as the most prolific researcher with 16 publications and also ranked among the
most highly cited authors, highlighting the critical contribution of individual researchers and
academic groups to the development of the field.

Keyword co-occurrence analysis revealed that the most frequently occurring terms were

29 ¢¢ 29 ¢¢

“probiotics,” “antibiotic resistance,” “lactic acid bacteria,” “strains,” and “Lactobacillus,”
indicating the primary focus areas of current investigations. Additionally, the distribution of
publications across disciplines—39.47% in Microbiology, 17% in Biotechnology and Applied
Microbiology, and 16% in Food Science and Technology—suggests the increasingly
multidisciplinary nature of research in this area.

The findings indicate that probiotics, prebiotics, and postbiotics represent promising
complementary biotherapeutic options against multidrug-resistant bacteria. Their potential to
prevent pathogen colonization, balance gut microbiota, and modulate the resistome and
resistance mechanisms is increasingly supported by the literature. However, some meta-
analyses and clinical studies suggest that probiotic interventions may not always yield positive
outcomes and, in certain cases, could expand the resistome, emphasizing the need for careful
risk-benefit evaluation in future studies.

In conclusion, this study provides a comprehensive overview of the existing knowledge on the
relationship between probiotics, prebiotics, postbiotics, and antibiotic resistance. It identifies
leading countries, prominent researchers, and collaboration networks while highlighting
knowledge gaps in the field. The results offer a valuable scientific framework to guide future

basic, applied, and clinical research and to better understand the potential of biotherapeutic

strategies in managing multidrug-resistant infections.
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OZET

Candida auris, yiiksek antifungal direng oranlari, hizli yayilim potansiyeli ve saglik hizmeti
iliskili salginlarla bagdasmasi nedeniyle kiiresel 6l¢cekte onemli bir halk sagligi tehdidi haline
gelmistir. Bu ¢alisma, 2009-2025 déneminde C. auris iizerine yiiriitiilen bilimsel arastirmalarin
genel egilimlerini ortaya koymak amaciyla bibliyometrik bir analiz gerceklestirmektedir.
Veriler, 23 Ekim 2025 tarihinde Web of Science veri tabanindan elde edilmis olup yalnizca
Ingilizce dilinde yayimlanmis 6zgiin arastirma makaleleri calismaya dahil edilmistir. Toplam
1738 yayin arasindan 1283 arastirma makalesi analize tabi tutulmustur. Anahtar kelime es-
olusumu, yazar, kurum ve iilke iiretkenligi gibi standart bibliyometrik gdstergeler VOSviewer
1.6.20 yazilimi kullanilarak degerlendirilmis ve anahtar kelime ag yapilar1 gorsellestirilmistir.

Bulgular, 6zellikle 2017 yilindan itibaren yayin faaliyetlerinde belirgin bir artis oldugunu ve en
yliksek yayin sayisinin 2024 yilinda %16,9 (n=217) oraniyla gerceklestigini gostermektedir. En
fazla yayina sahip iilkenin 464 dokiiman ile Amerika Birlesik Devletleri oldugu, bunu Hindistan
(n=155), Cin (n=109) ve Brezilya’'nin (n=96) izledigi belirlenmistir. Shawn R. Lockhart
tarafindan 2017 yilinda yayimlanan ¢alisma, 1171 atif ile en ¢ok atif alan makale olarak 6ne
cikmistir. Yazar iiretkenligi agisindan Meis Jacques F. toplam 62 dokiiman ile alanda en fazla
katki saglayan arastirmaci olarak tespit edilmistir. Anahtar kelime analizinde “Candida auris”,
“albicans”, “resistance” ve “epidemiology” terimlerinin arastirma alaninin temel kavramlarini
olusturdugu goriilmiistiir. Yaymlarin biiyiik ¢ogunlugu Mikrobiyoloji, Enfeksiyon Hastaliklar
ve Mikoloji disiplinlerinde yogunlasmaktadir.

Bu bibliyometrik ¢alisma, C. auris ile ilgili arastirma dinamiklerini, bilimsel igbirligi aglarini
ve tematik odaklar1 kapsamli bi¢imde ortaya koyarak, gelecekteki klinik ve deneysel ¢calismalar
icin stratejik yonlendirmeler saglamaktadir.

Anahtar kelimeler: Candida auris, Antifungal direng, Bibliyometrik analiz, Epidemiyoloji
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GLOBAL RESEARCH TRENDS ON CANDIDA AURIS: A BIBLIOMETRIC
ANALYSIS COVERING THE PERIOD 2009-2025

ABSTRACT

Candida auris has emerged as a significant global public health threat due to its high antifungal
resistance rates, rapid transmission potential, and association with healthcare-related outbreaks.
This study conducts a bibliometric analysis to elucidate the overall research trends on C. auris
between 2009 and 2025. Data were retrieved from the Web of Science database on October 23,
2025, and only original research articles published in English were included. Among a total of
1,738 publications, 1,283 research articles were subjected to analysis. Standard bibliometric
indicators, including keyword co-occurrence and author, institution, and country productivity,
were evaluated using VOSviewer 1.6.20, and keyword network structures were visualized.
The findings indicate a marked increase in research output beginning in 2017, with the highest
number of publications recorded in 2024, accounting for 16.9% (n=217) of all included articles.
The United States was identified as the most productive country with 464 documents, followed
by India (n=155), China (n=109), and Brazil (n=96). The study published by Shawn R. Lockhart
in 2017 was determined to be the most highly cited article, with 1,171 citations. In terms of

author productivity, Meis Jacques F. was found to be the leading contributor to the field, with

99 ¢ 99 <6

a total of 56 documents. Keyword analysis revealed “Candida auris,” “albicans,” “resistance,”
and “epidemiology” as central thematic concepts. The majority of publications were
concentrated within the disciplines of Microbiology, Infectious Diseases, and Mycology.

This bibliometric study provides a comprehensive overview of research dynamics, scientific
collaboration networks, and thematic foci related to C. auris, offering strategic insights for
future clinical and experimental investigations.

Keywords: Candida auris, Antifungal resistance, Bibliometric analysis, Epidemiology

1. INTRODUCTION

Candida auris was first identified in 2009 and has since emerged as a globally disseminated
pathogen characterized by widespread multidrug resistance to antifungal agents (Kim et al.
2024; Mora-Montes et al. 2025). Classified by the World Health Organization in 2022 as a
fungal pathogen of critical priority, C. auris has been responsible for severe nosocomial
outbreaks, particularly within intensive care units and other healthcare settings (Chowdhary et
al. 2025). The rapid dissemination of this pathogen, coupled with the limited availability of

therapeutic options, has underscored the critical importance of infection-control measures and

antifungal resistance mitigation strategies (Du et al. 2025).
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In recent years, research on C. auris has expanded substantially, encompassing diverse areas
such as antifungal resistance mechanisms, biofilm formation, epidemiological distribution, and
advances in diagnostic and identification methodologies (Du et al. 2020). However, the
literature lacks a systematic bibliometric analysis addressing global research trends on C. auris,
patterns of international collaboration, temporal evolution of research themes, and citation
dynamics. Existing studies predominantly focus on clinical cases, outbreak management, or
antifungal resistance profiles, and therefore fail to provide a comprehensive depiction of the
overall structure and development of this research field (Cortegiani et al. 2018; Ahmad and
Alfouzan 2021).

In this context, conducting a bibliometric assessment of the C. auris literature will fill a
significant gap by elucidating trends in research productivity, leading countries and institutions,
key thematic areas, and patterns of scientific collaboration. Bibliometric analysis not only
captures publication volume but also provides insight into the thematic structure of the field,
conceptual focal points, and emerging research priorities.

The primary aim of the present study is to analyze C. auris research published between 2009
and 2025 through the Web of Science Core Collection using bibliometric methods, to visualize
research trends, and to establish an evidence base for future scientific directions. In doing so,
the scope, focal themes, and collaborative structures of global scientific output on C. auris can
be objectively evaluated.

2. MATERIAL AND METHODS

This study included published articles that provide sufficient data for statistical and
visualization-based bibliometric analyses. Descriptive analyses and bibliometric mapping
techniques were employed to present the bibliometric indicators, and variables such as
institution, country, author, publication year, title, abstract, and keywords were systematically
evaluated (Nufiez et al. 2019).

For this bibliometric study, data were obtained from the Web of Science Core Collection
(WoSCC) database, which offers broader publication coverage and greater advantages
compared to other databases (Ninkov et al. 2022). The search was conducted on October 23,
2025, and a total of 1,238 English-language articles published between 2009 and 2025 were
included in the study; 2009 represents the year when C. auris was first described. The search
query used was as follows: TS=("Candida auris" AND ("infection*" OR "outbreak*" OR
"antifungal resistance" OR "biofilm" OR "epidemiology" OR "diagnosis" OR "identification"))
AND PY=(2009-2025).
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The selected publications were exported from WoSCC in .txt format with full records and cited
references. The dataset was cleaned to ensure consistency in author names, institution names,
and keywords, and duplicate records were removed. VOSviewer version 1.6.20 was used for
data analysis (Ju et al. 2025).

Collaboration networks were identified through co-authorship analyses at the author,
institution, and country levels. Keyword co-occurrence analysis was performed to determine
thematic clusters and current research topics within the field. Citation and co-citation analyses
were conducted to identify the most influential publications and reveal the intellectual structures
in the domain (Huang et al. 2024).

3. RESULTS AND DISCUSSION

The analysis identified 1,238 research articles published between 2009 and 2025. Although C.
auris was first described in 2009, the earliest publication appeared in 2011. In the initial years,
only a limited number of studies were available; however, a notable increase was observed from
2017 onward, with a rapid rise in publications particularly between 2018 and 2025. The highest
number of publications was recorded in 2024, accounting for 16.9% (n = 217) of the total.
Examining the annual publication distribution over the last five years, 173 articles (13.4%) were
published in 2021, 155 articles (12.1%) in 2022, 182 articles (14.1%) in 2023, and 217 articles
(16.9%) in 2024 (Figure 1). The number of publications recorded for 2025 was 195 (5.6%); this
lower figure does not indicate a true decline, as the year is not yet complete and the data were

retrieved from the WoSCC on October 23, 2025.
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Fig 1. Distribution of publications by year.

Analysis of the country-wise distribution of publications revealed that the United States
contributed the highest number of publications with 464 documents, followed by India (n =

155), China (n = 109), and Brazil (n = 96) (Figure 2).
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Fig 2. Country-wise distribution of publications.

Based on productivity analysis according to publication count, the most prolific researchers in
the field of C. auris were identified. A detailed distribution of the top 25 most productive
authors is presented in Figure 3. In this context, Meis Jacques F. leads the list with a total of 62
research articles. Additionally, in the list of most cited authors, Meis Jacques F. ranks first with

5,292 citations, followed by Chowdhary A. with 4,926 citations (Figure 4)

22 19 17 18
Pemén J Chakrabarti A Hagen F Nett JE

15 14
Seleem MN De Groot T
17
47 Ahmad A
Chowdhary A

17
Berkow EL

2 18 15
Borman AM
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Fig 3. Top 25 most productive researchers.
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Fig 4. Network analysis of the most cited authors.

When examining citation counts across all C. auris publications, the study by Lockhart et al.
(2017) published in 2017 received the highest number of citations with 1,171. This was

followed by Pappas (2018) with 1,136 citations, Perlin (2017) with 760 citations, and Pfaller
(2019) with 582 citations (Figure 5).
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Fig 5. Network analysis of the most cited publications.
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The majority of publications are concentrated in the disciplines of Microbiology (n = 588),

Infectious Diseases (n = 367), and Mycology (n = 230) (Figure 6).

588
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98 54
Public Environmental Biochemistry Molecular
Biology
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Fig 6. Publications by subject area.

Keyword co-occurrence analysis revealed that the most frequently occurring terms in the
literature were “C. auris” (n = 670), “albicans” (n = 174), “resistance” (n = 148),

“epidemiology” (n = 134), and “identification” (n = 130) (Figure 7).
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Fig 7. Network analysis of keywords.

4. CONCLUSIONS

This bibliometric analysis provides insights into the scope, thematic concentrations, and global

collaboration networks of scientific research on C. auris conducted between 2009 and 2025.
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The results indicate a marked increase in publications, particularly after 2017, with the highest
annual output observed in 2024. Research outputs were predominantly concentrated in the
United States, followed by India, China, and Brazil, highlighting the high level of research
activity in these countries.

Citation analyses demonstrate that the study by Lockhart et al. (2017) has substantially shaped
the scientific framework of the field, while Meis Jacques F. emerges as a leading researcher in
terms of both productivity and citation impact. Keyword co-occurrence networks reveal that
the literature is primarily focused on critical themes such as antifungal resistance,
epidemiology, identification methods, and the relationship of C. auris with other Candida
species. This thematic structure appears to have diversified and expanded in parallel with the
increasing clinical significance of the pathogen.

By objectively delineating global trends in C. auris research, this study provides a roadmap for
future scientific directions. The findings underscore the need for elucidating antifungal
resistance mechanisms, improving rapid diagnostic methods, strengthening epidemiological
surveillance strategies, and enhancing international collaboration. In this regard, the study holds
potential to inform both clinical practice and advanced experimental research.

REFERENCES

Ahmad S, Alfouzan W (2021) microorganisms Antifungal Susceptibility, and Infection Control
Measures to Combat the Spread of Infections in Healthcare Facilities.
https://doi.org/10.3390/microorganisms

Chowdhary A, Jain K, Chauhan N (2025) Annual Review of Microbiology Candida auris Genetics and
Emergence. Annu Rev Microbiol 2023 77:583—602. https://doi.org/10.1146/annurev-micro-032521

Cortegiani A, Misseri G, Fasciana T, et al (2018) Epidemiology, clinical characteristics, resistance,
and treatment of infections by Candida auris. J Intensive Care 6

Du H, Bing J, Hu T, et al (2020) Candida auris: Epidemiology, biology, antifungal resistance, and
virulence. PLoS Pathog 16:. https://doi.org/10.1371/journal.ppat.1008921

Du W, Wang Q, Zhao M (2025) Innovative antifungal strategies to combat drug-resistant Candida
auris: recent advances and clinical implications. Front Cell Infect Microbiol 15

Huang CL, Fu XY, Feng Y, et al (2024) Relationship between the microenvironment and survival in
kidney transplantation: a bibliometric analysis from 2013 to 2023. Front Immunol 15

JuC, Yang L, Wang X, et al (2025) Minimal hepatic encephalopathy: a bibliometric analysis (1999—
2023). Current Psychology 44:5054-5067. https://doi.org/10.1007/s12144-025-07495-7

Kim JS, Cha H, Bahn Y'S (2024) Comprehensive Overview of Candida auris: An Emerging
Multidrug-Resistant Fungal Pathogen. J Microbiol Biotechnol 34:1365-1375

Mora-Montes M, Valdez C:, Bohner AF;, et al (2025) Academic Editor: Héctor Candida auris
Antifungal Resistance, Virulence and Susceptibility to a Novel Nitric Oxide-Releasing
Microparticle and Its Correlations to Clade Identification. https://doi.org/10.3390/microbiolres

Ninkov A, Frank JR, Maggio LA (2022) Bibliometrics: Methods for studying academic publishing.
Perspect Med Educ 11:173—176. https://doi.org/10.1007/s40037-021-00695-4

Nuiiez R, Allen M, Gao R, et al (2019) What happened to cognitive science? Nat Hum Behav 3:782—
791

44



=

SCEAN/,
55 .

T

ESce e

ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

GENETIC SUSCEPTIBILITY BEYOND HLA: NON-HLA GENES IN CELIAC
DISEASE

Dr. Saloni SHARMA

PhD holder, Dept. of Nutrition and Dietetics, Manav Rachna International Institute

of Research Studies, (Deemed to be University), Faridabad, India

Suhani SHARMA

MSc. Clinical Research Student, Jamia Hamdard University (Deemed to be University),
New Delhi, India

ABSTRACT

Celiac disease (CD) is a multifactorial autoimmune disorder triggered by gluten ingestion in
genetically predisposed individuals. While the HLA-DQ2 and HLA-DQS8 haplotypes account
for nearly 40% of the genetic risk, emerging evidence suggests that non-HLA genes play a
substantial role in disease susceptibility and pathogenesis. Genome-wide association studies
(GWAS) have identified over 40 non-HLA loci associated with celiac disease, many of which
are involved in immune regulation, intestinal barrier integrity, and inflammatory signaling. Key
genes suchas IL2, IL21,SH2B3, CTLA4, MYO9B, and TNFAIP3 contribute to the dysregulation
of T-cell activation, cytokine response, and epithelial homeostasis. These genetic variations
collectively influence how the immune system responds to gluten peptides and determines the
severity and clinical presentation of the disease. Understanding non-HLA genetic factors not
only enhances insight into the complex genetic architecture of celiac disease but also holds
promise for the development of personalized diagnostic tools, risk prediction models, and
targeted immunotherapies. Future research focusing on gene—gene and gene—environment
interactions may further clarify the molecular mechanisms underlying disease onset and
progression, thereby improving preventive and therapeutic strategies for genetically at-risk
populations.

Keywords: Celiac disease, Non-HLA genes, Genetic susceptibility, GWAS, Autoimmunity,
Personalized medicine

1. Introduction

Celiac disease (CD) is a chronic, immune-mediated enteropathy triggered by the ingestion of
gluten-containing cereals—wheat, barley, and rye—in genetically susceptible individuals. It is
characterized by villous atrophy, crypt hyperplasia, and intraepithelial lymphocytosis, leading
to diverse gastrointestinal and extraintestinal manifestations. Traditionally considered a rare
childhood malabsorptive disorder, CD is now recognized as a common, systemic autoimmune
condition affecting approximately 1% of the global population, with many cases remaining

undiagnosed due to subclinical or atypical presentations.

45




~ ISARC

Cisare ! INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

2
N S
LN AN

A strong genetic component underlies CD susceptibility. The most well-established genetic
factors are the HLA-DQ2 and HLA-DQS8 haplotypes, which are essential for the disease
because they encode molecules that present deamidated gluten peptides to CD4* T cells in the
small intestine. Approximately 90-95% of patients express HLA-DQ2.5 (DQA105:01,
DQB102:01), while most of the remaining carry HLA-DQ8 (DQA103:01, DQB103:02).
However, these alleles alone do not determine disease onset. Around 30—40% of the general
population carries HLA-DQ2 or DQ8, yet only about 1% develops CD. This stark difference
demonstrates that HLA genes confer necessary but not sufficient risk, pointing toward the
involvement of additional genetic, immunological, and environmental factors.

The limited predictive value of HLA markers prompted the search for other genetic
contributors. The advent of genome-wide association studies (GWAS), high-throughput
sequencing, and fine-mapping techniques revolutionized our understanding of CD genetics.
These advanced tools have identified over 40 non-HLA susceptibility loci that account for a
significant proportion of the remaining heritability. Many of these loci overlap with those
implicated in other autoimmune diseases such as type 1 diabetes, autoimmune thyroiditis,
rheumatoid arthritis, and Crohn’s disease, highlighting a shared immunogenetic network
driving autoimmunity.

Non-HLA genes influence several biological pathways essential to the development and

progression of CD:

e Immune regulation: Genes involved in T-cell activation, differentiation, and
peripheral tolerance (e.g., IL2, IL21, SH2B3, CTLA4).

o Intestinal barrier function: Genes regulating tight junctions, epithelial integrity, and
mucosal defense (e.g., MYO9B, PTPN2).

o Inflammatory signaling pathways: Genes that modulate NF-xB signaling, cytokine
production, apoptosis, and stress response (e.g., TNFAIP3, REL).

o Interaction with the gut microbiome and environmental triggers: Variants affecting
immune—microbiota balance, childhood infections, timing of gluten introduction, and

early-life exposures.

Collectively, these genetic factors explain the heterogeneity in clinical presentation, which
ranges from classical malabsorption to silent or non-classical disease with anemia, infertility,

osteoporosis, liver dysfunction, or neurological symptoms.
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Understanding non-HLA genetics has expanded the conceptualization of CD from a disorder
caused predominantly by gluten exposure in HLA-positive individuals to a multifactorial
autoimmune condition shaped by a complex interplay of genes, immunity, environment, and
intestinal ecosystem. These insights not only deepen our knowledge of disease mechanisms but
also have practical implications for developing polygenic risk scores, early diagnostic tools,
personalized therapeutic strategies, and non-dietary interventions.

2. Limitations of HLA-Based Genetic Risk

Despite being the strongest known genetic determinant of celiac disease (CD), HLA typing has
significant limitations when used for risk prediction, diagnosis, or understanding disease
heterogeneity. HLA-DQ2 and HLA-DQS are essential for gluten antigen presentation, but their
presence alone does not guarantee disease development. Several critical constraints highlight
why reliance solely on HLA typing is insufficient.

2.1 High Sensitivity but Poor Specificity

HLA-DQ?2 or DQS is present in:

e ~90-95% of CD patients, but

e ~30-40% of the general population who may never develop the disease.

This results in:

o High sensitivity — If HLA is absent, CD is extremely unlikely.
o Low specificity — A positive HLA result does not confirm CD or even indicate high

risk.

Thus, the majority of HLA-positive individuals remain completely healthy, making HLA
inadequate as a stand-alone predictive test.

2.2 HLA Presence Indicates Possibility, Not Probability

The presence of HLA-DQ2 or DQS8 merely suggests genetic permissiveness—the immune

system can recognize gluten peptides, but this does not indicate:

e When CD might develop,
e Whether it will develop at all, or

e The potential severity of the immune response.

In essence, HLA is a gateway, not a determinant.
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2.3 HLA Absence Nearly Excludes CD but Does Not Explain Disease Variability

While CD is extremely rare in individuals lacking HLA-DQ2/DQ8 (~0.04%), HLA typing

alone cannot;:

o Explain why the disease manifests in only a small subset of carriers.
o Identify which carriers are at highest risk.

e Provide any insight into environmental or immunological triggers.

2.4 Inability to Predict Clinical Phenotype

CD presents with a broad clinical spectrum:

o C(lassical gastrointestinal symptoms

o Silent or subclinical disease

e Atypical and extraintestinal manifestations (anemia, osteoporosis, infertility,
neuropathy)

e Refractory celiac disease

e Associated autoimmune conditions (e.g., type 1 diabetes, thyroiditis)

HLA typing cannot differentiate between these phenotypes. Two individuals with identical
HLA-DQ2 genotypes can exhibit completely different disease courses due to the influence of
non-HLA genes, environmental exposures, and epigenetic factors.

2.5 Failure to Predict Severity or Histological Damage

HLA typing does not correlate with:

o Degree of villous atrophy
o Extent of intraepithelial lymphocytosis
e Severity of mucosal inflammation

e Risk of complications (like lymphoma or refractory CD)

Many patients with mild symptoms possess the same HLA haplotypes as those with severe
enteropathy, indicating that non-HLA genetic pathways play significant roles in disease
progression and severity.

2.6 Cannot Predict Response to a Gluten-Free Diet (GFD)

While all CD patients require a GFD, the rate of mucosal healing, symptom resolution, and risk

of persistent inflammation vary widely. HLA typing provides no information about:
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e Speed of mucosal recovery
e Risk of non-responsive CD
o Likelihood of persistent seropositivity

o Long-term healing outcomes

These outcomes are strongly influenced by non-HLA immunoregulatory genes and
environmental factors.

2.7 Limited Utility for Screening and Public Health

Because nearly one-third of the general population is HLA-positive, using HLA typing for mass

screening would lead to:

e High rates of false positives,
e Unnecessary anxiety,
e Low predictive value, and

o Inefficient resource use.

Thus, HLA typing is best used only to exclude CD, not diagnose or predict it.
2.8 Necessity of Exploring Non-HLA Genetic Risk

Given these limitations, it is clear that HLA genes:

e Are necessary but not sufficient,
o Explain only 40% of genetic heritability, and

e Do not provide insights into immunopathogenesis beyond gluten presentation.
Understanding non-HLA genetic pathways is essential to:

e Improve risk prediction through polygenic risk scores,

o Identify early biomarkers of disease,

e Detect high-risk carriers among HLA-positive individuals,
e Understand disease variability, and

o Develop targeted therapies beyond dietary management.

Thus, non-HLA genetics fills critical gaps in our knowledge of celiac disease pathogenesis and

moves us closer to personalized medicine approaches.
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3. GWAS and the Discovery of Non-HLA Loci

The introduction of genome-wide association studies (GWAS) revolutionized our
understanding of celiac disease (CD) genetics by enabling the systematic analysis of hundreds
of thousands of single nucleotide polymorphisms (SNPs) across large populations. Prior to
GWAS, the MHC (HLA-DQ2/DQS8) region was the only well-established genetic contributor
to CD. GWAS uncovered a much broader and more complex genetic landscape, identifying
over 40 non-HLA susceptibility loci that collectively shape disease risk, phenotypic variability,
and immune dysregulation.

3.1 Shared Genetic Architecture with Other Autoimmune Diseases

One of the most significant discoveries from GWAS was that many non-HLA loci associated

with CD are also implicated in other autoimmune and inflammatory disorders, including:

e Type 1 diabetes (T1D)

o Rheumatoid arthritis (RA)

e Crohn’s disease (CD) and ulcerative colitis (UC)
e Autoimmune thyroiditis (AITD)

e Multiple sclerosis (MS)

e Psoriasis and vitiligo

The recurrence of specific genes and pathways across these diseases highlights a shared

autoimmune genetic network, characterized by:

e Dysregulated T-cell activation
e Impaired immune tolerance

e Chronic inflammation

e Altered antigen presentation

o Barrier dysfunction and epithelial stress

This overlap implies that autoimmune diseases may arise not from organ-specific genes, but
rather from common immunogenetic mechanisms modulated by environmental factors unique
to each organ system.

3.2 Contribution of Non-HLA Genes to Celiac Disease Heritability

Although HLA-DQ2/DQS8 accounts for approximately 40% of total genetic risk, non-HLA loci
contribute an additional 15-20%. While each individual SNP has a modest effect size,

collectively they explain significant inter-individual differences in:

50



— ISARC

sis=ra INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

o Susceptibility

e Age of onset

e Symptom profile (classical vs. non-classical)
o Extraintestinal manifestations

o Risk of coexisting autoimmune diseases

e Response to a gluten-free diet

This underscores the polygenic nature of CD and the need for comprehensive genetic profiling
beyond HLA typing.

3.3 Functional Classification of Non-HLA Loci

The non-HLA genes fall broadly into three interrelated functional categories, each representing
a crucial aspect of CD pathogenesis.

1. Immune Regulation Genes

These genes influence both innate and adaptive immune responses, particularly:

o T-cell activation and differentiation
e Regulatory T-cell (Treg) function
o Cytokine signaling

o Immune tolerance to dietary antigens

Key genes include:

o [IL2,IL21 — central to T-cell proliferation and Th1/Th17 polarization

e SH2B3 (LNK) — modulates lymphocyte activation

e CTLA4 —regulates T-cell inhibitory signaling

o ILI18RAP, IL12A, IL27 — mediate pro-inflammatory cytokine pathways

o TNFRSF14 — co-stimulatory receptor influencing T-cell costimulation

These variants contribute to heightened immune reactivity to gluten peptides and reduced
peripheral tolerance.

2. Genes Affecting Intestinal Barrier Integrity

Celiac disease pathogenesis involves not only immune dysregulation but also increased
intestinal permeability (“leaky gut”). Several GWAS-identified genes regulate epithelial barrier

structure and function:
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e MYO9B - controls tight junction assembly
e PTPN2 — maintains epithelial integrity and immune—epithelial crosstalk
e  MAGI2, LPP — scaffold proteins necessary for tight junction stability

e FUT?2 — influences mucin production and gut microbiome composition
Defects in these genes result in:

o Enhanced translocation of gluten peptides
e Greater exposure of the lamina propria to antigens

e Increased inflammatory signaling

This predisposes genetically susceptible individuals to aberrant immune activation.
3. Inflammatory Signaling and Stress Response Genes
These loci regulate intracellular inflammatory pathways and cellular stress responses,

particularly:

e NF-«B activation
e Apoptosis and autophagy
o Cytokine release

e Oxidative and endoplasmic reticulum (ER) stress

Key genes include:

o TNFAIP3 (A20) — negative regulator of NF-kB; loss leads to sustained inflammation
e REL — transcription factor involved in the NF-kB pathway
o UBE2L3 — immune activation and ubiquitination processes

e IER3, TAGAP — control of cellular stress and T-cell activation

These genes contribute to the chronic inflammatory environment characteristic of active CD.
3.4 Implications of GWAS Discoveries

The identification of non-HLA loci has transformed our understanding of CD by:

e Revealing a complex polygenic disease model
e Demonstrating shared autoimmunity pathways
o Highlighting barrier dysfunction as a central mechanism

o Identifying potential targets for non-dietary therapies such as:
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o cytokine modulators
o NF-kB inhibitors
o agents enhancing epithelial integrity

o immunomodulators targeting T-cell regulation

Moreover, GWAS data forms the foundation for polygenic risk scores (PRS), enabling more
accurate prediction of CD risk among HLA-positive individuals.

4. Key Non-HLA Genes Implicated in Celiac Disease

Genome-wide association studies have revealed that celiac disease (CD) is driven by a complex
interplay of genetic factors beyond the HLA region. These non-HLA genes influence distinct
yet interconnected biological processes—including immune regulation, intestinal barrier
integrity, and inflammatory signaling—that collectively determine disease susceptibility,
phenotype, and progression. Below is a comprehensive exploration of the most significant non-
HLA genes implicated in CD pathogenesis.

4.1 Immune Regulation Genes

Immune regulation genes play a pivotal role in controlling T-cell activation, cytokine signaling,
and the maintenance of oral tolerance to dietary antigens. Variants in these genes skew immune
responses toward pro-inflammatory pathways, amplifying reactivity to gluten peptides.

a. IL2 and IL21 (4q27 locus)

The IL2-IL21 gene cluster is one of the strongest non-HLA loci associated with CD.

Functions

o [IL-2: Regulates T-cell proliferation, survival, and regulatory T-cell (Treg) homeostasis.
o IL-21: Amplifies Thl and Th17 responses; enhances B-cell activation and antibody

production.

Role in Celiac Disease

e Overexpression leads to heightened pro-inflammatory T-cell activation in response to
gliadin peptides.
o Enhances activation of cytotoxic intraepithelial lymphocytes (IELs), contributing to
villous atrophy.
o Strongly associated with:
o Disease onset

o Histological severity
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o Persistence of inflammation in untreated CD
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Broader Implications

This locus is shared with multiple autoimmune disorders, indicating a common cytokine-
mediated genetic network.

b. SH2B3 (LNK)

SH2B3, also known as LNK, modulates multiple immune signaling cascades.

Functions

e Negative regulator of T-cell receptor (TCR) signaling.
o Suppresses JAK-STAT and growth factor signaling pathways.

Impact in CD

e Loss-of-function variants result in hyperresponsive T cells, enhancing pro-
inflammatory cytokine release.

e Promotes lymphocyte proliferation, increasing immune reactivity to gluten.
Shared Autoimmune Risk

e SH2B3 is a major shared locus with:
o Type 1 diabetes
o Autoimmune thyroiditis

o Rheumatoid arthritis

This helps explain why CD patients frequently develop coexisting autoimmune diseases,
especially type 1 diabetes.

c. CTLA4

CTLA4 (Cytotoxic T-Lymphocyte Antigen-4) is a key immune checkpoint molecule.

Functions

e Inhibits T-cell activation by competing with CD28 for binding to costimulatory
molecules.

e Maintains peripheral tolerance and prevents autoimmunity.

54



ﬁ ISARC

7

CEmre s INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

e &
ENT AN

Consequences of Polymorphisms

2

e Reduced CTLA4 function leads to:
o Excessive T-cell activation
o Reduced immune tolerance to gluten

o Enhanced self-reactive responses

Clinical Relevance

CTLA4 variants are linked with:

o Extraintestinal manifestations (dermatitis herpetiformis, thyroid dysfunction)
o Heightened risk of persistent inflammation

e Broader autoimmune susceptibility

4.2 Genes Affecting Intestinal Barrier Function

Dysfunction of the intestinal epithelium is a central event in CD pathogenesis. Several non-
HLA genes regulate epithelial structure, tight junction integrity, and the ability of the gut barrier
to prevent antigen translocation.

a. MYOYB

MYO9B encodes a myosin protein critical for epithelial cytoskeleton dynamics.

Functions

e Regulates tight junction organization

o Influences epithelial cell shape and permeability

Role in CD

Variants lead to:

o Increased intestinal permeability, often termed “leaky gut”
o Enhanced passage of immunogenic gluten peptides into the lamina propria

o Greater exposure of antigen-presenting cells to gliadin
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Clinical Associations

MYOO9B variants correlate with:

e Severe mucosal damage
e Higher incidence of refractory celiac disease (RCD)

o Impaired mucosal healing despite a gluten-free diet

This makes MYO9B a potential marker of disease severity and treatment resistance.

b. PTPN2

PTPN2 encodes a tyrosine phosphatase critical for epithelial homeostasis and immune
regulation.

Functions

e Regulates tight junction function
e Maintains epithelial cell survival

e Limits pro-inflammatory cytokine signaling (e.g., [FN-y, TNF-a)

Impact in CD

Variants cause:

o Enhanced epithelial apoptosis
o Barrier dysfunction and increased permeability

e Chronic mucosal inflammation

PTPN?2 is also associated with Crohn’s disease, underscoring its role in intestinal inflammation.
4.3 Inflammatory Signaling and Stress Response Genes

These genes regulate intracellular pathways governing inflammation, cell survival, and
response to stress—central mechanisms in the cyclic inflammation and tissue injury seen in
CD.

a. TNFAIP3 (A20)

TNFAIP3 encodes A20, a major negative regulator of the NF-kB pathway.

Functions

o Terminates NF-kB activation
e Prevents excessive inflammation

e Protects tissues from cytokine-induced damage
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Consequences of Mutations

Defective A20 leads to:

e Uncontrolled NF-kB activation
e Hyperproduction of inflammatory cytokines

e Severe mucosal injury and immune-mediated tissue destruction

Clinical Correlation

Variants are associated with:

e More aggressive disease
o Higher risk of refractory CD

e Increased susceptibility to multiple autoimmune conditions

b. REL, PRKCQ, TAGAP
These genes collectively influence:

Key Functions

e T-cell differentiation into Th1/Th17 lineages
e Cytokine production (IL-2, IFN-y, TNF-a)
o NF-«B signaling pathways

e T-cell activation and migration

Contribution to CD

e Sustain chronic inflammatory responses in the intestinal mucosa
e Promote IEL activation and epithelial apoptosis

o Contribute to the pro-inflammatory milieu that drives villous atrophy

Although each variant has modest effects individually, their cumulative impact strengthens
inflammatory pathways essential for CD pathogenesis.

5. Pathogenic Mechanisms Influenced by Non-HLA Genes

Non-HLA genetic variants shape multiple layers of celiac disease pathogenesis. While HLA-
DQ2/DQ8 are fundamentally required for antigen presentation, it is the non-HLA genes that

modulate how strongly, persistently, and in what pattern the immune system responds to gluten.
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These mechanisms explain why individuals with identical HLA types may present with
different disease severities, symptoms, and complications.

5.1 Immune Dysregulation

Non-HLA genes exert major influence over innate and adaptive immune responses:

* CD4" T-cell hyperactivation

Variants in IL2/IL21, REL, PRKCQ, and TAGAP heighten T-cell activation thresholds.
This leads to:

o Exaggerated Thl and Th17 responses
e Increased IFN-y and IL-21 production

e Enhanced amplification of gluten-specific immune cascades

Regulatory T-cell (Treg) impairment
Polymorphisms in CTLA4, IL2/IL21, and SH2B3 impair Treg suppressive function.

Reduced Treg activity means loss of:

e Peripheral tolerance to gluten

e Control over autoreactive T-cells and B-cells

This contributes to autoantibody formation and persistent mucosal inflammation.
* [L-15—driven innate immune activation

Variants influencing the IL-15 pathway enhance:

o NK-like cytotoxicity of intraepithelial lymphocytes (IELs)
e |EL survival and activation

o Epithelial cell apoptosis

This mechanism is particularly relevant in refractory celiac disease type II, where uncontrolled
IEL expansion occurs.

Dysregulated antibody production

Genes impacting B-cell signaling, including TNFAIP3, PTPN2, and SH2B3, foster:

e Production of anti-TG2 IgA
e Formation of immune complexes

o Amplification of mucosal tissue damage
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5.2 Altered Intestinal Permeability

2

Several non-HLA genes directly influence the structural and functional integrity of the intestinal
epithelium:

MYO9B

Plays a key role in:

o Tight junction regulation

e Actin cytoskeleton remodeling

Variants result in:

e Increased paracellular permeability
o Easier translocation of gliadin peptides into the lamina propria

o Enhanced antigen exposure to dendritic cells

PTPN2
Supports epithelial cell survival and barrier stability.

Risk variants promote:

e Impaired tight junction integrity
o Increased epithelial apoptosis

e Greater susceptibility to chronic inflammation

Collectively, barrier defects create a permissive environment for gluten antigens to access
immune cells, accelerating disease progression.

5.3 Defective Immune Tolerance

Impaired tolerance mechanisms increase the likelihood of autoimmunity and inflammation:
CTLA4 Variants

Reduce inhibitory signaling on activated T-cells, leading to:

e Lower threshold for autoreactivity
e Poor control of gluten-specific T-cells

e Higher risk of extraintestinal autoimmune disorders
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SH2B3 (LNK) Mutations

2

Enhance JAK-STAT signaling, resulting in:

o Exaggerated responses to cytokines
e Reduced control of lymphocyte proliferation

e Failure to maintain immune homeostasis

These defects underpin the strong association of CD with multiple autoimmune diseases.
5.4 Enhanced Inflammatory Signaling

Several non-HLA loci influence inflammation intensity and chronicity:

TNFAIP3 (A20)

A key inhibitor of the NF-kB pathway.

Loss-of-function variants cause:

o Persistent NF-kB activation
e Elevated TNF-a, IL-1B, and other pro-inflammatory cytokines

e Severe mucosal inflammation and epithelial destruction

REL, PRKCQ, TAGAP and others

These genes regulate:

o T-cell receptor downstream signaling
e Cytokine and chemokine transcription

e Th1/Th17 differentiation

Their cumulative effect is the creation of a self-sustaining inflammatory microenvironment that
drives chronic disease activity.
Overall Contribution of Non-HLA Genes

Non-HLA variants act synergistically to:

e Increase gluten sensitivity
e Promote persistent mucosal inflammation
o Amplify epithelial damage

o Enhance the risk of complications (refractory CD, lymphoma)
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6. Interplay Between Non-HL. A Genes and Environmental Factors

Celiac disease (CD) exemplifies a complex gene—environment interaction, where non-HLA
genetic susceptibility interacts with external and early-life exposures to determine disease onset,
progression, and phenotype. While non-HLA variants prime the immune system for heightened
responsiveness, environmental triggers act as catalysts that initiate or exacerbate pathogenic
processes. Among these, gluten load and timing of introduction are critical; early or excessive
gluten exposure in genetically susceptible infants can promote aberrant T-cell activation and
loss of oral tolerance. Early-life infections, including viral gastroenteritis, may disrupt intestinal
barrier integrity and trigger pro-inflammatory signaling, synergizing with barrier-dysfunction
genes such as MYO9B and PTPN2. The mode of delivery, particularly cesarean section,
influences the neonatal microbiome, potentially reducing beneficial microbial colonization that
supports immune education. Similarly, microbiome composition shapes immune responses to
dietary antigens, with dysbiosis favoring pro-inflammatory states and mucosal permeability.
Breastfeeding patterns and the timing of gluten introduction further modulate immune priming
and gut barrier maturation. Finally, psychological and physiological stressors, along with
intestinal infections, can amplify cytokine signaling and IEL-mediated epithelial damage.
Collectively, these gene—environment interactions explain the incomplete penetrance of CD,
highlighting why only a subset of individuals carrying HLA and non-HLA risk alleles
ultimately develop clinical disease. Understanding these interactions is critical for identifying
high-risk populations, developing preventive strategies, and tailoring early-life interventions to
mitigate disease onset.

7. Clinical Implications

The identification of non-HLA genetic variants has significant implications for clinical
management, risk stratification, and therapeutic innovation in celiac disease (CD). Beyond their
mechanistic role, these genes inform strategies for early detection, personalized interventions,
and targeted therapies, moving clinical practice toward precision medicine.

7.1 Improved Risk Prediction

While HLA-DQ2/DQ8 typing can exclude disease in most cases, it has limited specificity, as
many carriers never develop CD. Integrating non-HLA loci into polygenic risk scores (PRS)

substantially enhances predictive power:

o Early identification of high-risk infants: PRS can stratify children with HLA
susceptibility into low-, moderate-, and high-risk categories, enabling closer

monitoring, dietary counseling, and early intervention.
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o Enhanced predictive accuracy: Non-HLA variants account for an additional 15-20%
of genetic risk, improving risk modeling and enabling a more nuanced assessment of
disease likelihood compared with HLA typing alone.

e Guidance for screening programs: PRS can inform selective screening in populations
with a high prevalence of CD or other autoimmune conditions, optimizing resource

allocation and reducing unnecessary testing.

7.2 Toward Personalized Medicine

Non-HLA genetics can refine clinical decision-making and individualize patient management:

e Risk profiling: Specific non-HLA alleles, such as MYOY9B and PTPN2, identify
individuals prone to barrier dysfunction and more severe disease phenotypes.

o Predicting disease severity: Variants in genes regulating inflammatory pathways (e.g.,
TNFAIP3, REL, IL2/IL21) may indicate higher risk of villous atrophy, refractory CD,
or extraintestinal manifestations.

e Forecasting complications: Patients carrying multiple high-risk alleles may have
increased susceptibility to autoimmune comorbidities (type 1 diabetes, thyroiditis) or
lymphoproliferative disorders.

e Tailoring gluten-free diet (GFD) strategies: Genetic profiles could predict
responsiveness to dietary therapy, guiding follow-up intensity and adjunctive
interventions for patients likely to have persistent inflammation or delayed mucosal

healing.

By integrating non-HLA genetics with clinical, serological, and environmental data, healthcare
providers can develop personalized monitoring schedules and therapeutic approaches, reducing
the risk of complications and improving quality of life.

7.3 Biomarker and Therapeutic Development

Non-HLA genes highlight novel targets for biomarker development and drug discovery,

expanding treatment options beyond a gluten-free diet:

o Cytokine pathway inhibitors:
o [IL2/IL2] pathway modulators could dampen T-cell hyperactivation and

Th1/Th17 responses, reducing mucosal inflammation.
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o NF-kB signaling blockers:

o Targeting TNFAIP3 or REL pathways may prevent persistent inflammatory

activation and epithelial injury.
e Barrier-strengthening therapeutics:

o Agents that enhance tight junction integrity (MYO9B, PTPN2) or modulate
epithelial repair could reduce gluten peptide translocation and prevent immune
activation.

e Predictive biomarkers:
o Non-HLA variants can serve as molecular biomarkers to identify high-risk

patients early, predict disease progression, or monitor therapeutic response.

These developments have the potential to transform CD management, moving from a solely
dietary approach to mechanism-based, personalized interventions that address immune
dysregulation, epithelial dysfunction, and inflammation simultaneously.

8. Future Research Directions

Despite significant advances in understanding non-HLA contributions to celiac disease (CD),
several areas warrant further investigation to fully translate genetic insights into clinical
applications.

8.1 Gene—Gene Interactions (Epistasis)

While HLA-DQ2 and DQS8 are necessary for CD, disease expression is heavily modulated by

interactions between HLA and non-HLA genes. Epistatic effects may explain variability in:

e Age of onset
e Symptom severity
o Extraintestinal manifestations

¢ Risk of comorbid autoimmune diseases

Future studies employing large-scale cohort analyses and computational modeling could
delineate these complex genetic networks, improving polygenic risk prediction and refining our
understanding of disease heterogeneity.

8.2 Gene—Environment Interactions

Non-HLA variants confer susceptibility, but environmental factors ultimately trigger disease

onset. Critical exposures include:

e Timing and quantity of gluten introduction
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o Early-life infections

e Mode of birth delivery

e Microbiome composition and dysbiosis
o Breastfeeding patterns

o Physiological and psychological stressors

Large-scale longitudinal and birth cohort studies are needed to map these environmental factors
against genetic risk, elucidating why only a subset of genetically predisposed individuals
develop clinical CD. Such insights could guide preventive strategies, including dietary
counseling, microbiome modulation, and early-life interventions in high-risk infants.

8.3 Integrative Multi-Omics Approaches

Understanding the functional consequences of non-HLA variants requires integrative

approaches that extend beyond genomics:

e Transcriptomics: To identify gene expression changes in intestinal mucosa or immune
cells.

e Proteomics: To uncover altered protein networks, signaling cascades, and cytokine
profiles.

e Metabolomics: To explore microbial metabolites, nutrient absorption patterns, and
metabolic dysregulation.

o Epigenomics: To assess gene regulation influenced by environmental exposures.

Combining these multi-omics datasets will clarify how non-HLA variants affect immune
responses, barrier function, and inflammation, providing a systems-level understanding of CD
pathogenesis.

8.4 Precision Therapeutics

Non-HLA genetics highlight novel molecular targets for therapeutic development beyond a

gluten-free diet. Future research should focus on:

e Cytokine signaling modulation: Targeting the IL2-IL21 axis to attenuate T-cell
hyperactivation.

e NF-xB pathway inhibitors: Controlling chronic inflammatory signaling to reduce
mucosal damage.

o Barrier-strengthening interventions: Enhancing tight junction integrity (MYO9B,

PTPN2) to prevent gluten peptide translocation.
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e Immunomodulation strategies: Tailoring therapies based on individual genetic risk

profiles to minimize autoimmune complications.

Advances in these areas could pave the way for personalized, non-dietary treatment options,
transforming CD management and improving patient outcomes.

9. Conclusion

Non-HLA genetic factors play a pivotal role in the pathogenesis, heterogeneity, and clinical
outcomes of celiac disease (CD), complementing the well-established contribution of HLA-
DQ2 and DQS8. By modulating immune activation, T-cell regulation, cytokine signaling, and
epithelial barrier integrity, these genes provide a mechanistic basis for the variability in disease
onset, severity, extraintestinal manifestations, and responsiveness to a gluten-free diet observed
among patients. The cumulative effects of non-HLA loci help explain why a significant
proportion of HLA-positive individuals remain asymptomatic, while others develop severe or
refractory disease. Insights into these genetic contributors not only enhance risk stratification
and predictive accuracy but also enable the development of personalized management
strategies, including targeted immunotherapies, barrier-strengthening interventions, and non-
dietary treatment options. Furthermore, emerging research integrating multi-omics approaches
with longitudinal studies of gene—environment interactions promises to unravel the complex
molecular networks driving CD, providing opportunities for early detection, prevention, and
precision therapeutics. Ultimately, a comprehensive understanding of non-HLA genetics will
be essential to bridge the gap between genetic susceptibility and clinical intervention, advancing
the paradigm of precision medicine and improving outcomes for genetically at-risk populations.
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OZET

Infertilite sorunu yasayan ciftler i¢in ilk basamak yardimci iireme ydntemi olarak intrauterin
inseminasyon (IUI), ucuz, klinik olarak giivenilir ve minimal invazivdir. Bununla birlikte, hangi
ciftin bu tedaviden daha fazla fayda saglayacagini 6nceden tahmin etmek halen 6nemli bir
klinik sorundur.

Bu ¢aligmada, IUI tedavisi uygulanan hastalarda gebelik basarisizliginin 6nceden ngoriilmesi
amaciyla cesitli gézetimli makine 6grenmesi modelleri degerlendirilmistir. Calismada 253
hastadan olusan, 42 klinik ve laboratuvar 6zelligi igeren bir veri seti kullanilmistir. Hedef
degisken, gebelik olusmayan olgularin pozitif sinif olarak tanimlandig: iki siifli bir problem
olarak ele alinmistir. Modellerin performansi, bes kathi dis ve dort kath i¢ dongiilii capraz
dogrulama yapisiyla, veri sizintisin1 dnleyecek sekilde degerlendirilmistir. Esik degeri, yalnizca
egitim verisinde belirlenen FPR < 0.20 sinir1 altinda en yiiksek F1-skoru saglayacak bicimde
secilmistir. Bu yapi, klinik uygulamada yanlis alarm oranmini sinirlarken tutarli genelleme
performansi elde etmeyi amaglamaktadir.

Sonuglar, rasgele orman algoritmasit (RF) ve gradyan artirmali smiflandirict (GBC)
modellerinin en dengeli performans sergiledigini gostermistir. Temel bilesenler analizinin
(PCA) siniflandirma performansina katkisi da irdelenmistir. i¢ déngiilii capraz dogrulama

ortalamasina gore RF modeli F1—skoru i¢in %65.62, dengelenmis dogruluk i¢in %63.26, ROC
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egrisi altinda kalan alan (ROC-AUC) i¢in %71.66 ve kesinlik—duyarlilik egrisi altinda kalan

alan (PR-AUC) i¢in %90.57 degerleriyle en yiiksek kararlilig1 gostermistir. GBC modeli ise bu
sonuclara yakin degerler iiretmistirr GBC modeli degerleri ise Fl-skoru i¢in %65.32,
dengelenmis dogruluk i¢in %64.76, ROC egrisi altinda kalan alan (ROC-AUC) i¢in %70.74 ve
kesinlik—duyarlilik egrisi altinda kalan alan (PR-AUC) i¢in %90.14’dir.

Bu bulgular, gorece kiigiikk ve dengesiz IUI verilerinde agag-tabanli topluluk modellerinin
istikrarli ve klinik agidan anlamli performans sundugunu gostermektedir. Gelecekteki
caligmalarda, daha genis veri kiimeleri ve dis dogrulama setleriyle kalibrasyon ve karar egrisi
analizlerinin eklenmesi planlanmaktadir.

Anahtar kelimeler: intrauterin inseminasyon (IUI), makine Ogrenmesi, rasgele orman,

dongiilii capraz dogrulama

MACHINE LEARNING-BASED PREDICTION OF CLINICAL PREGNANCY
OUTCOMES IN INTRAUTERINE INSEMINATION (IUI) USING DATA FROM
TURKEY

ABSTRACT

Intrauterine insemination (IUI) is a low-cost, minimally invasive, and clinically reliable first-
line therapy for infertile couples. Predicting ahead of time which couples are more likely to
benefit from this treatment is still a major clinical problem.

In this study, several supervised machine learning models were evaluated to predict pregnancy
failure in patients undergoing IUI treatment. A dataset consisting of 253 patients and 42 clinical
and laboratory features was used. The target variable was defined as a binary classification
problem in which non-pregnancy cases were labeled as the positive class. Model performance
was assessed using a five-fold outer and four-fold inner nested cross-validation (CV) scheme
designed to prevent data leakage. The decision threshold was determined exclusively on the
training data to achieve the highest F1-score under the constraint of a false positive rate (FPR)
< 0.20. This structure aims to achieve consistent generalization performance while limiting the
false alarm rate in clinical practice.

The results indicated that the Random Forest (RF) and Gradient Boosting Classifier (GBC)
models exhibited the most balanced performance. The contribution of Principal Component
Analysis (PCA) to classification performance was also examined. The contribution of Principal
Component Analysis (PCA) to classification performance was also examined. According to the
inner-loop cross-validation average, the RF model showed the highest stability with an F1-score

of 65.62%, balanced accuracy of 63.26%, area under the ROC curve (ROC-AUC) of 71.66%,
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and area under the precision-recall curve (PR-AUC) of 90.57%. The GBC model produced

values close to these results, with an F1-score of 68.48%, balanced accuracy of 65.84%, ROC-
AUC 0f 70.12%, and PR-AUC of 89.77%.

These results show that on comparatively short and unbalanced IUI datasets, tree-based
ensemble models offer consistent and clinically significant performance. Larger datasets and
external validation cohorts will be used for calibration and decision curve evaluations in future
projects.

Keywords: intrauterine insemination (IUI), machine learning, random forest, folded cross-
validation

1. INTRODUCTION

Infertility is described as the inability to conceive after 12 months or more of unprotected sexual
intercourse. It can affect both men and women. Infertility affects approximately fifteen percent
of couples worldwide and is recognized by the World Health Organization (WHO) as a disease
with profound medical, psychological, and socioeconomic implications (WHO, 2023; Zegers-
Hochschild et al., 2017). Intrauterine insemination (IUI) is commonly advised as the first-line
assisted reproductive procedure, especially in situations of unexplained infertility, mild male-
factor infertility, cervical factor infertility, and ovulatory abnormalities. Its minimum
invasiveness, low cost, and acceptable safety profile make it an appealing choice for both
clinicians and patients. Despite these advantages, IUI success rates are still modest, often
ranging from ten to twenty percent per cycle (Osmanlioglu, S., et al., 2021). This low and
variable success rate underscores the need for accurate predictive tools capable of identifying
which couples are most likely to benefit from IUIL

Because the treatment is impacted by a wide range of nonlinear and interacting factors, such as
female age, ovarian reserve markers like AMH and FSH, endometrial characteristics, follicular
development patterns, semen concentration and motility, induction protocol, and insemination
timing, predicting the results of IUI is particularly challenging. Traditional statistical
approaches frequently fail to capture the nonlinear interplay between demographic, hormonal,
ultrasound-based, and sperm-related factors that influence IUI outcome. Reproductive
physiology is fundamentally complicated, with numerous clinically relevant variables
interacting in nonlinear or threshold-dependent ways. Machine learning has gained widespread
attention and has advanced rapidly, leading to extensive applications across numerous domains.
These areas include medicine (Yumus, M. et al., 2023), engineering (Arik, D.T. et al. 2020)
meteorology (Apaydin, M. et al. 2022), and hardware-based implementations (Esen, F., et al.
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2021). Machine learning (ML) has attracted significant attention in reproductive health because
it may discover hidden patterns in high-dimensional and heterogeneous datasets, enhancing
predicting accuracy compared to linear statistical techniques (Curchoe & Bormann, 2020;
Minano Masip et al., 2025).

Although machine learning (ML) has been successfully used in research on intracytoplasmic
sperm injection (ICSI) and in vitro fertilization (IVF) to improve live birth prediction, ovarian
stimulation forecasting, and embryo selection, its use in IUI is still restricted. This is partly
because of the difficulties posed by short datasets, substantial class imbalance, and the
ubiquitous issue of data leaking in clinical machine learning. Several recent researches, like
those by Khodabandelu et al. (2022), Sene A.A., et al. (2021), and Minano Masip et al. (2025),
show that ML models can predict IUI outcomes; nonetheless, significant methodological
hurdles remain. Small datasets, severe class imbalance, heterogeneity in clinical factors, and a
high probability of data leaking have all been highlighted as key contributors to irreproducible
outcomes in biomedical machine learning research (Kapoor & Narayanan, 2023, Wu, J.et,
2024).

To overcome these constraints, strong validation strategies are required. Nested cross-
validation (nested CV) is commonly regarded as one of the most effective approaches for
avoiding information leakage between training and assessment subsets, especially in small
medical datasets (Varma & Simon, 2006). Furthermore, performance metrics often employed
in ML, such as ROC-AUC, frequently fail to reflect real-world utility when classes are
imbalanced; hence, precision-recall (PR) metrics are recommended in such cases (Saito &
Rehmsmeier, 2015).

Building on these discoveries, the current study uses a carefully thought-out layered CV
methodology to assess many supervised machine learning models to predict pregnancy failure
in Turkish IUI patients. In order to ensure that forecasts remain clinically safe and consistent
with real-world decision-making, the study additionally employs a clinically limited decision
threshold technique that limits the false positive rate (FPR) to <0.20. The study also compares
the impacts of dimensionality reduction on tree-based and non-tree-based models using
Principal Component Analysis (PCA). This study intends to give a trustworthy and clinically
informed approach to IUI result prediction by combining clinical relevance, stringent

methodological protections, and contemporary machine learning techniques.
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2. MATERIAL AND METHODS

2.1. Data Acquisition

The data is acquired from 302 infertile women who received their first IUI therapy between
April 1, 2014, and April 30, 2017, at the Department of Obstetrics and Gynecology, Division
of Reproductive Endocrinology and Infertility, inénii University Faculty of Medicine. The
[ndnii University Ethics Committee granted the required permission for the data's use and
analysis. The relevant clinical research team granted permission for the data set to be used in
the study. Female patients between the ages of 20 and 40 who were undergoing their first IUI
treatment cycle, had complete clinical and laboratory data, and had normal thyroid function
(TSH level between 0.38 and 5.00 mIU/L) met the requirements for data set acceptance. Human
menopausal gonadotropin (hMG) or recombinant FSH (rFSH) were administered to all patients
as part of a regulated ovarian hyperstimulation regimen. Before insemination, sperm samples
were produced using the conventional Percoll gradient centrifugation technique.

This retrospective study looked at 253 IUI treatment cycles from a reproductive clinic in
Turkey. Each case contained 42 clinical and laboratory factors that have been widely reported
to be associated with reproductive outcomes. These variables included demographic markers
(female age, BMI), ovarian reserve indicators (AMH, FSH, LH, estradiol), ultrasound findings
(endometrial thickness, follicle count, dominant follicle size), semen analysis results (total
motile sperm count, morphology, motility), and treatment-related characteristics such as
ovulation induction regimen and insemination timing. Previous ML researches on IUI success
have utilized similar variable sets (Khodabandelu et al., 2022; Minano Masip et al., 2025).
2.2. Model Construction

The aim variable was defined as pregnancy failure (positive class), which is consistent with the
clinical focus on identifying cycles that are less likely to succeed. The dataset showed a class
imbalance, with pregnancy success being much less common than failure, similar to earlier
clinical datasets (Sene A.A. et al., 2021). To avoid data leaking, all preprocessing steps—
including missing-value imputation, standardization, one-hot encoding, and robust scaling—
were carried out within the training folds only. This approach follows the recommended
practices suggested by Kapoor and Narayanan (2023).

Five outer folds and four inner folds made up the nested cross-validation method used. The
outside folds produced unbiased generalization estimates, whereas the interior folds were
utilized for hyperparameter optimization. For trustworthy model evaluation in small-sample

biomedical datasets, nested CV is considered the gold standard (Varma & Simon, 2006).
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Logistic Regression, Support Vector Classifier (SVC), k-Nearest Neighbors, Random Forest
(RF), and Gradient Boosting Classifier (GBC) were among the models assessed. In order to
determine whether dimensionality reduction could improve performance, PCA was also used.
However, previous research suggests that PCA's linear nature and loss of domain-meaningful
structure may prevent it from improving results in mixed-type clinical datasets (Zebari, R. et
al., 2020).

Thresholding was done using a clinically supervised approach. Prediction probabilities were
assessed across a range of thresholds for each model, and the threshold that produced the highest
F1-score under the restriction FPR <0.20 was chosen. Clinical risk-management guidelines for
medical machine learning systems align with this approach (Scarffe, A. et al., 2024).

3. RESULTS AND DISCUSSION

Tree-based ensemble models consistently outperformed other algorithms in nested CV analysis.
Detailed performance metrics for all models should be presented in Table 1 that gives mean

and standard deviation values.

Table 1. Performance metrics of ML models obtained from nested cross-validation

Model Variant Balanced Acc. F1-Score ROC-AUC PR-AUC
GBC NoPCA  0.6476+0.0302  0.6532+0.1088 0.7074 £0.1183 0.9014 +0.0617
GBC PCA 0.5171+£0.0382  0.1456 £0.2058 0.6036 +0.0434 0.8593 +0.0316
KNN NoPCA  0.5144+0.0322 0.0769 £0.1720  0.6442 +0.0960 0.8657 +0.0428
KNN PCA 0.5146 £0.0327  0.0511+£0.1142  0.5695 £0.0902 0.8378 +0.0289
LogReg NoPCA  0.5455+0.0502 0.4672+0.2022 0.6103 +0.1127 0.8625 + 0.0681
LogReg PCA 0.5840+0.0546  0.5486+0.1287 0.6580 +£0.0963 0.8727 +£0.0516
RF NoPCA  0.6326 +£0.0603  0.6562 +0.0867 0.7166+0.1203 0.9057 £ 0.0552
RF PCA 0.5382+0.0340  0.3487 £0.2696  0.5655 +0.0422 0.8400 +0.0360
SvC NoPCA  0.5781£0.0559  0.5069 £0.2921 0.6667 £0.0964 0.8745 £+ 0.0505
SvcC PCA 0.6181+£0.0342 0.6481 £0.1161 0.6772+0.0997 0.8893 +0.0428

The RF model had excellent predictive performance, with a high PR-AUC and consistent F1-
scores across folds. Similarly, the GBC demonstrated high discriminatory power. These
findings are consistent with prior research showing that ensemble learning approaches perform
well in structured medical datasets because they naturally simulate nonlinear interactions and
complicated feature correlations (Masip et al., 2025). Table 2 presents performance of top three

models’ mean results.
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Table 2. Performance metrics of the best three ML models

Model  Variant  Balanced Acc. F1-Score ROC-AUC PR-AUC

RF NoPCA 0.6326 0.6562 0.7166 0.9057
GBC NoPCA 0.6432 0.6532 0.7074 0.9014
SVC PCA 0.6181 0.6481 0.6772 0.8893

Ensemble-based classifiers showed improved resistance to class imbalance and variable clinical
characteristics, consistent with the findings of Khodabandelu et al. (2022) and Sene, A. A., et al.
(2021). This advantage stems from their ability to represent complicated nonlinear and
multivariate interactions, which are critical in IUI prediction since female and male
reproductive variables interact dynamically to affect pregnancy outcomes.
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Figure 1. ROC curves of the best three ML models

PCA did not improve performance and, in most cases, lowered accuracy. This is consistent with
the findings of Zebari et al. (2020), who found that PCA frequently reduces prediction ability
in medical datasets by compressing clinically relevant nonlinear information into orthogonal
linear components. Tree-based models naturally manage irrelevant characteristics and do not
require linear separability, which explains why PCA gave little advantage.

It turned out that the clinically limited thresholding method (FPR <0.20) was crucial. In the
absence of this restriction, a number of models attained high sensitivity at the expense of a

significant number of false positives, which could deceive patients by misrepresenting the
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likelihood of pregnancy. By reducing detrimental false reassurance, FPR-aware thresholding
brings forecasts closer to clinical requirements (Wynants, L., 2019 and Scarffe, A. et al., 2024).

Nested CV prevents information leaking, ensuring that the model evaluation accurately
represents clinical performance. This immediately addresses the reproducibility difficulties
raised in biomedical ML research (Kapoor & Narayanan, 2023).

Overall, the work shows that ensemble ML models can provide clinically significant predictions
about IUI results when tested using rigorous methodology. The models' high PR-AUC values
show that they are effective in ranking patients by risk level, even in imbalanced datasets.

4. Conclusions

This study shows that supervised machine learning models, notably RF and GBC, may
accurately predict pregnancy failure in IUI cycles when stringent approaches such nested cross-
validation and limited threshold selection are used. Ensemble learning methods outperformed
linear and non-ensemble algorithms, which is consistent with current machine learning studies
in reproductive health. The use of clinically relevant thresholding guarantees that forecasts are
accurate and safe, lowering the danger of misleading results.

Future research should prioritize the use of larger multicenter datasets, external validation on
independent cohorts, and assessment of model calibration and decision-curve performance. In
addition, incorporating these models into clinical systems will be critical for determining their
practical utility in real-world IUI decision-making.
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OZET

Temporomandibular eklem osteoartriti (TMEOA), sistemik ve lokal etmenlerle iliskili,
dejeneratif degisikliklerle karakterize kronik bir hastaliktir. Sistemik faktorlerin eklem
biyomekanigi ve metabolizmasi tizerindeki etkileri araciligiyla inflamatuar yanit1 ve metabolik
dengeyi degistirebildigi, bu durumun eklem homeostazini bozabilecegi diisiiniilmektedir. Bu
calisgmanin amaci, dejeneratif eklem hastaligi olan hastalarda sistemik komorbiditelerin
dagilimini belirlemek ve bu iliskileri literatiirdeki bulgularla karsilagtirarak degerlendirmektir.
Calismada 2019-2023 yillan arasinda elde edilmis panoramik goriintiiler retrospektif olarak
taranmistir. Dejeneratif eklem hastaligiyla uyumlu bulgular1 olan 2364 hastanin sistemik
durumlar1 degerlendirilmistir. Istatistiksel analizler Stata 17.0 programinda yapilmis olup;
degerlendiriciler arasi ve i¢i uyum agirliklandirilmis Kappa analiziyle hesaplanmistir. Sistemik
komorbiditeler ve kullanilan ilaglar frekans analizleriyle degerlendirilmis, anlamhilik diizeyi
p<0.05 olarak kabul edilmistir. Sistemik komorbiditelerin ve kullanilan ilaglarin dagilimi
incelendiginde; endokrin-metabolik (Tip 1 DM %0.55 (n=13), Tip 2 DM %6.61 (n=155),
hipertiroidi  9%0.64 (n=15), hipotiroidi %7.03 (n=165), osteoporoz %0.47 (n=11)),
kardiyovaskiiler (aritmi %0.26 (n=6), miyokard infarktiisi %0.64 (n=15), hipertansiyon
%18.97 (n=445)), romatolojik (romatoid artrit %2.56 (n=60), ankilozan spondilit %0.51
(n=12), FMF %0.34 (n=8)), norolojik-psikiyatrik (epilepsi %0.43 (n=10)), kronik sistemik
(kronik bobrek yetmezligi %0.68 (n=16), HBV 9%0.98 (n=23)), onkolojik tedavi Oykiisii
(radyoterapi %1.32 (n=31), kemoterapi %1.92 (n=45)) ve solunum sistemi (astim %4.13
(n=97)) olarak kaydedilmistir. Ila¢ kullanimlar1 ise antiagregan %7.33 (n=172), antikoagiilan
%1.19 (n=28), antidepresan %8.01 (n=188) ve kortikosteroid %0.21 (n=5) olarak saptanmustir.
En sik birlikte goriilen durumlar; hipertansiyon, antidepresan kullanimi1 ve tiroid
disfonksiyonlart olmustur. Bu bulgular, vaskiiler, nérolojik ve endokrin sistemlerdeki
bozukluklarin temporomandibular eklemdeki dejeneratif siireclerle olasi bir etkilesimi

olabilecegini diisiindiirmektedir. Literatirde TMEOA’nin sistemik komorbiditelerle genis
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orneklemli olarak degerlendirildigi bir g¢alismaya rastlanmamistir; mevcut aragtirmalar
genellikle belirli sistemik hastalik gruplarina veya temporomandibular bozukluklarin geneline
odaklanmaktadir. Bu ¢alisma, TMEOA ile sistemik hastaliklar arasindaki olas1 iliskileri
inceleyen Oncii aragtirmalardan biridir. Bulgularin dogrulanmasi ve altta yatan mekanizmalarin
daha 1yi anlasilabilmesi i¢in prospektif ve klinik temelli ileri ¢alismalara ihtiyag¢ vardir.

Anahtar kelimeler: Hastalik, Komorbidite, Osteoartrit, Retrospektif Calisma,

Temporomandibular Eklem

POTENTIAL INTERACTION BETWEEN DEGENERATIVE PROCESSES OF THE
TEMPOROMANDIBULAR JOINT AND SYSTEMIC COMORBIDITIES

ABSTRACT

Temporomandibular joint osteoarthritis (TMJOA) is a chronic degenerative disorder
characterized by structural changes influenced by both systemic and local factors. Systemic
conditions are thought to affect joint biomechanics and metabolism, altering inflammatory
response and metabolic balance, which may disrupt joint homeostasis. This study aimed to
determine the distribution of systemic comorbidities in patients with degenerative joint disease
and to compare these associations with previously reported findings.Panoramic radiographs
obtained between 2019 and 2023 were retrospectively reviewed, and systemic conditions of
2,364 patients showing degenerative changes were evaluated. Statistical analyses were
performed using Stata 17.0 software. Inter- and intra-observer agreement was assessed with the
weighted Kappa statistic. Systemic comorbidities and medication usage were analyzed through
frequency analysis. Statistical significance was set at p<0.05.The distribution of systemic
comorbidities was as follows: endocrine-metabolic (Type 1 DM 0.55% (n=13), Type 2 DM
6.61% (n=155), hyperthyroidism 0.64% (n=15), hypothyroidism 7.03% (n=165), osteoporosis
0.47% (n=11)); cardiovascular (arrhythmia 0.26% (n=6), myocardial infarction 0.64% (n=15),
hypertension 18.97% (n=445)); rheumatologic (rheumatoid arthritis 2.56% (n=60), ankylosing
spondylitis 0.51% (n=12), FMF 0.34% (n=8)); neurological-psychiatric (epilepsy 0.43%
(n=10)); chronic systemic (chronic kidney disease 0.68% (n=16), HBV 0.98% (n=23));
oncologic treatment (radiotherapy 1.32% (n=31), chemotherapy 1.92% (n=45)); and respiratory
(asthma 4.13% (n=97)). Medication use included antiplatelet 7.33% (n=172), anticoagulant
1.19% (n=28), antidepressant 8.01% (n=188), and corticosteroid 0.21% (n=5). Hypertension,
antidepressant use, and thyroid dysfunctions were the most frequent findings. These results

suggest a potential interaction between degenerative TMJ processes and systemic disorders
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involving vascular, neurological, and endocrine systems. To date, no large-scale study has
examined this relationship; existing studies mostly address specific diseases or the general
spectrum of temporomandibular disorders. This study provides preliminary evidence on these
associations and highlights the need for further prospective, clinically correlated research.

Keywords: Comorbidity, Disease, Osteoarthritis, Retrospective Studies, Temporomandibular

Joint
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COVID-19 PANDEMiSiNDIjJ. I"JN__iVEl__zsiTE OGRENCILERINDE BELIRSIZLIiGE
TAHAMMULSUZLUK DERLEME CALISMASI

MSec, Gokce BAYRAM

Kibris Saglik Ve Toplum Bilimleri Universitesi,

Sosyal ve Beseri Bilimleri Fakiiltesii, Kutlu Adali Bulvari, Glizelyurt 99700. KKTC
ORCID ID: 0000-0001-7823-4585

OZET
Amag¢: Bu arastirma COVID-19 pandemisinde iiniversite oOgrencilerinde belirsizlige
tahammiilstizliigiin incelenmesi amaciyla yapilmistir.
Yontem: Bu arastirmanin yontemi, kapsamli ve detayli bir arastirma sentezi yapmak amactyla
sistematik derlemedir. Bu nedenle 2020-2024 yillar1 arasindaki Tiirk¢e ve Ingilizce olarak
yayimlanmis bilimsel makaleler ele alinmstir.
Bulgular: Makaleler incelendiginde toplamda 12 adet makale uygun bulunmustur. Bu
makalelerden elde edinmis olan bilgiye dayanarak bireylerin pandemi kosullari, 6liimle burun
buruna gelme, sevdiklerini kaybetme korkusu, sosyal medyanin etkisi, egitim dgretime ara
verilmesi ve daha sonrasinda cevrimici olarak devam edilmesi gibi nedenlerden dolay1
belirsizlige tahammiilsiizliiklerinin arttig1 gézlemlenmistir.
Sonu¢: COVID-19 pandemisi nedeni ile iiniversite dgrencilerinde degisen yasam kosullari,
egitimin online devam etmesi, aile ve arkadaslarindan uzak kalmalar1 ve 6liim korkusu nedeni
ile belirsizlige tahammiilsiizligi arttig1 gézlemlenmistir.
Anahtar Kelimeler: COVID-19, belirsizlige tahammiilsiizliik, pandemi, pandemi kosullari,
pandemi doneminde egitim

A REVIEW STUDY ON INTOLERANCE TO UNCERTAINTY AMONG

UNIVERSITY STUDENTS DURING THE COVID-19 PANDEMIC

ABSTRACT
Purpose: This study was conducted to examine the intolerance of uncertainty among university
students during the COVID-19 pandemic.
Method: The method of this study is a systematic review in order to make a comprehensive
and detailed research synthesis. For this reason, scientific articles published in Turkish and
English between the years 2020-2024 were examined.
Findings: At total 12 articles were found suitable. Based on the information obtained from
these articles, it was observed that individuals' intolerance of uncertainty increased due to
reasons such as pandemic conditions, coming face to face with death, fear of losing loved ones,

the effect of social media, interruption of education and continuing online afterwards.
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Conclusion: Due to the COVID-19 pandemic, it has been observed that university students
have increased intolerance to uncertainty due to changing living conditions, online education,
staying away from family and friends and fear of death.

Keywords: COVID-19, intolerance of uncertainty, pandemic, pandemic conditions, education
during the pandemic

1.GIRIS

COVID-19 pandemisi Cin’in Wuhan kentinde ortaya ¢ikmistir. Cin’ de ki bir balik tezgdhindan
yayildig1 diisiiniilen bu viriis 6nce birkag vakayla baglamis daha sonrada tiim diinyaya yayilip
bir pandemiye doniismiistiir. Viriis Sars- CoV-2 olarak tanimlanmaktadir. Sars ve MERS ile
benzer Ozellikler tagisa da diger viriislerden bazi patolojik ozelliklerinden dolay1 ayrildig:
sOylenebilir. Hava yoluyla insanlara bulasan bu viriis yakin temasla ve damlaciklar yoluyla da
insandan insana bulasir. Viriisiin bulagma hiz1 oldukga yiiksek olup 6zellikle yash insanlar i¢in
Oliim riski tagimaktadir (Li vd.,2020).

Birgok kisinin 6liimiine neden olan COVID-19 pandemisi, kisilerin fiziksel sagliginin disinda
bir de psikolojik sagliklarmna etki ettii sdylenebilir. Insanlarin sosyal hayattan kopusu,
izolasyon siireci ve hastalik kapma korkusu psikolojik sagliklarina onemli dlciide etkide
bulundugu sdylenebilir. Bunun yaninda 6grencilerin okullarina online olarak devam etmeleri,
egitime devam edemeyecekleri endisesinin belirsizlige olan tahammiilsiizliiklerinin artmasina
neden oldugu goriilmistiir (Duman, 2020).

Belirsizlige tahammiilsiizliik, 6ngdriilemeyen gelecek bilesenine karst bir rahatsizlik hissidir.
Bu kisilerin belirsizlik hissinin adil olmadigini, belirsizligin strese neden oldugunu ve ayrica
belirsiz olmanin iiziicii oldugunu diisiindiikleri sdylenebilir (Grenier vd., 2004).

Ayrica koronaviriise yakalanma riski nedeniyle insanlarin kendileri ve sevdikleri kisiler igin
endiselendiklerini ve kendilerinin veya sevdikleri kisilerin enfekte olma fikrinin insanlarin
belirsizlige olan tahammiilsiizliiklerinin artmasina neden olmustur. Bireyler bu dénemde 6lim
korkusu ve sevdiklerini kaybetme korkusu yasamaya baslamis ve bu nedenle de belirsizlige
olan tahammiilsiizliikleri artis géstermistir (Barber vd., 2021).

Bununla birlikte COVID-19 doéneminde {iniversite &grencilerinin belirsizlige olan
tahammiilstizliiklerinin arttig1 goriilmiistiir. Bu kisilerin ailelerinden ve sevdiklerinden uzak
kalmak, o6liim korkusu, egitime devam edememek gibi nedenlerden dolay1 belirsizlige
tahammiilsiizliiklerinin arttig1 sdylenebilir. (Sauer vd.., 2020).

1.1 Arastirma Problemi

Bu aragtirmanin problemi COVID-19 pandemisinde {iniversite Ogrencilerinde belirsizlige

tahammiilsiizliigiin incelenmesidir.
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1.2. Arastirmanin Amaci

COVID-19 pandemisinde liniversite 6grencilerinde belirsizlige tahammiilsiizliigiin incelenmesi
bu arastirmanin temel amacidir.

1.3. Arastirmanin Onemi

COVID-19 pandemisinin hayati risk tagimasi, bireylerin bu donemdeki gelecek kaygilari
yasamalari, belirsizlik durumu, pandeminin ne kadar siirecegi konusundaki endiseleri
psikolojik olarak etkilenmelerine neden olmustur. Bu nedenle de COVID-19 pandemisinde
iiniversite 6grencilerinde belirsizlige tahammiilsiizliigii arastirmak arastirmanin énemidir.

2. YONTEM

Bu arastirmanin yontemi, kapsamli ve detayli bir arastirma sentezi yapmak amaciyla sistematik
derlemedir.

Sistematik derleme, benzer yontemler ile yapilmis bir¢ok aragtirmanin kapsamli ve detayl bir
sentezidir (Y1lmaz, 2011).

2.1. Literatiir Arastirmasi

Bu arastirmanin amact COVID-19 pandemisinde iiniversite Ogrencilerinde belirsizlige
tahammiilsiizliigiin incelenmesidir. Bu nedenle 2020-2024 yillar1 arasindaki Tiirkge ve
Ingilizce olarak yayimlanmis bilimsel makalelerden veri toplamak amaglanmistir.

2.2. Dahil etme kriterleri

COVID-19 pandemisinde {iniversite Ogrencilerinde belirsizlige tahammiilsiizliikle ilgili
konular1 ele alan ¢alismalar; Google Akademik veri tabanindaki Tiirkge- Ingilizce makaleler;
Konuyla ilgili diger caligmalar.

2.3. Dislama Kkriterleri

COVID-19 pandemisinde ergen ve yaslilarda belirsizlige tahammiilsiizliik.

3. BULGULAR

Bu caligma sonucunda elde edilmis olan ¢alismalara iligkin bulgular Tablo 1’ de 6zetlenmistir.
Tablo 1 makalenin sonunda yer almaktadir.

Google Akademik ve Dergipark veri tabanlarinda c¢evrimigi olarak yapilmis olan taramada
COVID-19 pandemisinde iiniversite dgrencilerinde belirsizlige tahammiilsiizlik bashg ile
yapilmis olan taramada toplamda 12 adet makale uygun bulunmustur. Uygun bulunan
makaleler 2020 yilindan 1, 2021 yilindan 2, 2022 yilindan 6, 2023 yilindan 2 ve 2024 yilindan
1 adet makale incelenmistir. Incelenmis olan ¢alismalar iiniversiteye devam eden bireylerin
COVID-19 pandemisinde belirsizlige tahammiilsiizliik diizeylerini 6l¢en arastirmalardir.
Duman’in (2020), yapmis oldugu calismada 100 iiniversite 6grencisi arastirmaya katilim

gostermistir. Arastirma sonucunda katilimcilarin orta derecede belirsizlige tahammiilsiizliik
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gosterdigi gozlemlenmistir. Katilimcilarin pandemi yiiziinden alinan Onlemler alinmasi,
egitimin online olmasi ve beklenmeyen yasam sarti degisimlerinden dolay1 belirsizlige olan
tahammiilstizliiklerinin arttig1 goriilmiistiir (Duman, 2020).

Sahinler (2021), tarafindan yiiriitilmiis olan c¢alismaya 268 {iniversite Ogrencisi katilim
gostermistir. Arastirma sonucunda 6grencilerin belirsizlige tahammiilsiizliik diizeylerinin orta
seviyede oldugu gozlemlenmistir.

Carkat (2021), tarafindan 426 {iniversite 6grencisi lizerinde yiirlitmiis olan ¢alismada COVID-
19 ve belirsizlige tahammiilsiiz arasinda yordayici bir iligki oldugu goriilmiistiir.

Turan (2022), tarafindan 184 Ogrencinin katilimi ile gergeklestirilmis olan ¢alismada
katilimcilarin belirsizlige karsi tahammiilsiizlik oranlarinin yiiksek oldugu goriilmiistir.
Arastirmaya gore katilimeilarin yagam sartlarindaki zorunlu degigsimler, uzaktan egitim siireci
ve COVID-19 siirecindeki yasanan diger sorunlardan dolayr belirsizlige karsi olan
tahammiilsiizliiklerinin ytliksek oldugu goriilmiistiir (Turan, 2022).

Benzer sekilde Sar1 vd. (2022), tarafindan yiiriitiilmiis olan arastirmaya 280 6grenci katilim
gostermistir. Elde edilmis olan bilgilere gore oOgrencilerin belirsizlige tahammiilsiizliik
oranlarinin orta derecede oldugu goézlemlenmistir. Sosyal izolasyon, okullarin kapatilmas ve
pandemi nedeni ile katilimcilarin belirsizlige tahammiilsiizliiklerinin arttig1 goriilmiistiir (Sar1
vd. 2022).

Ayrica Kaya vd. (2022), tarafindan yiiriitiilmiis olan 534 O6grencinin katilim gosterdigi
calismada katilimcilarin COVID-19 korkusu, kendi kronik rahatsizliklar1 ve psikolojik
rahatsizliklar1 nedeni ile iliskili olarak belirsizlige tahammiilsiizliiklerinin orta diizeyde arttig1
gorilmistir (Kaya vd.2022).

Benzer sekilde Simsek (2022), tarafindan yiiriitiilmiis olan arastirmaya 600 iiniversite 6grencisi
katilim gostermistir. Arastirma sonucunda Ogrencilerin  belirsizlige tahammiilsiizliik
seviyesinin pandemi iliskili oldugu goriilmiistir. Kadin katilimcilarin  belirsizlige
tahammiilsiizliigliniin erkeklere oranla daha yiiksek oldugu goézlemlenmistir. Buna gore
pandemi siireci uzadik¢a bireylerin, 6zellikle de kadinlarin belirsizlige tahammiilsiizliiklerinin
arttig1 gézlemlenmistir.

Cakar (2022), tarafindan yiiriitiilmiis olan calismaya ise 405 {iiniversite 6grencisi katilim
gostermistir. Yapilan arasgtirmanin sonucunda benzer sekilde katilimcilarin COVID-19
pandemisinde belirsizlige karst tahammiilsiizliiklerinin anlamli oranda arttigi gorilmiistir
(Cakar, 2022).

Onal vd. (2022) tarafindan yiiriitiilmiis olan ¢alismaya 807 iiniversite dgrencisi katilmistir.

Arastirmaya gore pandeminin oOgrencilerin psikolojik sagligimi kotii yonde etkiledigi
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gorilmistir.  Katilimeilarin ~ Psikolojik  sagliklar1  etkilendikge  belirsizlige  olan
tahammiilstizliiklerinin de arttig1 gdzlemlenmistir.

Benzer sekilde Marin-Chollom (2023), tarafindan yiiriitiilmiis olan ¢alismaya 134 {iniversite
ogrencisi katilim gostermistir. Aragtirma sonucunda belirsizlige tahammiilsiizliigiin COVID-19
ile yiiksek derecede iligkili oldugu goriilmiistiir. Ayrica bununla birlikte pandemi siirecinde
anksiyete ve depresif semptomlarin da arttig1 gézlemlenmistir (Marin-Chollom, 2023).
Sagone ve Indiana (2023), tarafindan yiiriitiilmiis olan ¢aligmada ise koronaviriis ve belirsizlige
tahammiilsiizlik arasindaki iligkiyi anlamak amaciyla 318 kisinin katilimiyla arastirma
gergeklestirilmistir. Bulgulara gore COVID-19 siirecinde katilimcilarin belirsizlige olan
tahammiilsiizliigiiniin arttig1 soylenebilir (Sagone ve Indiana, 2023).

Esenkaya (2020) tarafindan yiiriitilmiis olan ¢alismaya 276 Ogrenci katilim gostermistir.
Ogrencilerin pandemi siirecinde uzaktan egitim aldiklar1, okul ve ailelerinden uzak kaldiklari
bunun sonucunda da belirsizlige tahammiilsiizliiklerinin arttig1 goriilmiistiir.

4. TARTISMA

Bu sistematik derleme ¢alismasinda "COVID-19 Pandemisinde Universite Ogrencilerinde
Belirsizlige Tahammiilsiizlik" incelenmistir. Dahil etme kriterlerine uyan 12 makale bu amagla
ele alinmistir. Cevrimigi olarak Dergipark ve Google Akademik veri tabaninda literatiir
taramasi gerceklestirilmistir.

COVID-19 pandemisi sirasinda bireylerin yasam kosullarindaki degisiklikler, egitim 6gretim
siireglerinin ¢evrimici yapilmasi, insan Oliimleri gibi nedenlerden dolay1 belirsizlige olan
tahammiilstizliiklerinin arttig1 sOylenebilir. Ayrica kisilerin psikolojik iyi oluglari ile belirsizlige
olan tahammiilsiizliik arasinda bir iliski oldugu goriilmiistiir. Bireylerin pandemi kosullar
nedeni ile tetiklenen psikolojik rahatsizliklarinin  sonucunda  belirsizlige olan
tahammiilstizliiklerinin azaldig1 sdylenebilir (Carkit, 2021).

Bireylerin bu dénemdeki enfekte olma korkusu, yasanan kayiplar, uzun siire sokaga ¢ikma
yasaginin olmast, egitime yiiz yiize devam edilemiyor olusu gibi nedenlerden dolay1 belirsizlige
kars1 olan tahammiilsiizliik seviyeleri artmistir (Didin vd.,2022).

Ayrica liniversite 6grencilerinin karantinanin ne zaman bitecegini bilmemeleri, 6liim korkusu,
kendilerinin, ailelerinin ve arkadaslarmin sagliklarina yonelik olan kaygilarinin arttig1 ve bu
durumda belirsizlige olan tahammiilsiizliigi arttirdig1 goriilmistiir (Okuyan vd.,2020).
Bununla birlikte pandemi déoneminde alinan 6nlemlerin bireylerin yasami tizerindeki etkilerini
de var sayarak kaygi diizeylerinin artt1ig1 goriilmiistiir. Bireylerin kaygi diizeyleri ve belirsizlige

kars1 olan tahammiilsiizliikleri arasinda bir iliski oldugu sdylenebilir (Akman vd.,2020).
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Ayrica belirsizlige tahammiilsiiz olan bireylerin COVID-19 fobisi oldugu gorilmiistiir.
Bireylerin hastaliga yakalanma korkusu, sosyal medyanin etkisi, viriisiin 6liimciil olmas1 ve
oliimler bu kisilerin hastaliga yakalanmaya kars1 fobi gelistirmelerine neden olmustur. COVID-
19 olma fobisi gelistiren bireylerin belirsizlige karsi tahammiilsiizliiklerinin daha yiiksek
oldugu gozlemlenmistir (Simsek, 2022).

Rettie ve Daniels (2020), tarafindan yiiriitiilmiis olan c¢alismada COVID-19 pandemisi
doneminde belirsizlige tahammiilsiizliiglin insanlarda strese yol ac¢tifi, saglik kaygisi ve
depresyon gibi ruhsal bozukluklara neden oldugu goriilmistiir.

Bireylerin COVID-19 pandemisi nedeni ile yasam kosullarinin degismesi, iiniversite
hayatlarinin ve normal yasamlarinin sekteye ugramasi, sevdiklerinden uzak kalmak ve 6lim
korkusu nedeni ile siiresi ve tedavisi pandemi siirecinde belirsiz olan viriis nedeni ile belirsizlige
kars1 olan tahammiilsiizliiklerinin arttig1 gérilmiistiir.

5. SONUC VE ONERILER

COVID-19 pandemisi sirasinda bireylerin yasam kosullarinda degisiklikler olmasi, bireylerin
kendilerinin, ailelerinin ve arkadaglarimin hastalikla ve hatta 6liimle burun buruna gelmesi,
hastalifin insandan insana bulagmasi gibi nedenlerden dolay1 bireylerin psikolojik iyi
oluslariin ve belirsizlige tahammiillerinin etkilendigi sOylenebilir. Pandemi kosullarinin
zorlugu ve tetiklenen diger bedensel ve psikolojik rahatsizliklar nedeni ile kisilerin tahammiil
derecesinin diistiigli sdylenebilir. Ayrica hastalifin 6liimciil olmasi nedeni ile bireyin kaybetme
korkusu, oliim korkusu, aile bireylerinden ve sosyal ortamlardan geri c¢ekilme bireylerin
belirsizligini arttiran etkenlerdir. Bununla birlikte {iniversite egitiminin uzaktan g¢evrimigci
olarak yiiriitiilmesi, 6grencilerin kampiis hayatlarinin kesintiye ugramasi gibi etkenlerin
katilimcilarin  psikolojik 1y1 oluslarmi etkiledigi soylenebilir. Ayrica pandeminin bitig
zamaninin belli olmamasi, hayatin normal seyrinde devam etmemesi ve bireylerin psikolojik
iyi oluslarinin pandemi siirecinin sonucunda etkilenmesi nedeniyle katilimcilarin belirsizlige
olan tahammiilsiizliiklerinin arttig1 sdylenebilir.

Bu sistematik derleme calismast COVID-19 pandemisinde {iniversite oOgrencilerinde
belirsizlige tahammiilsiizliik ele almistir. Ileri calismalarda COVID-19 pandemisinin yashilarda
ve ergenlerde belirsizlige tahammiilsiizliik iizerinde galisilabilir. Ayrica COVID-19 doneminde
psikolojik iyi olus, anksiyete ve belirsizlige tahammiilsiizliik arasindaki iliski de ¢alismanin
konusu olabilir. Bununla birlikte pandemi kosullari ve online egitim siirecinin ayrica

incelenmesi Onerilir.
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Tablo 1. Calismalarin Ozellikleri

Calisma Katihmci Sonugclar

Duman 100 iiniversite | Katilimcilarin COVID-19 siirecinde orta derecede belirsizlige

(2020) Ogrencisi tahammiilsiizliik gosterdigi gdzlemlenmistir.

Turan (2022) | 184 Katilimcilarin yagsam sartlarindaki zorunlu degisimler nedeni ile
iiniversite COVID-19 siirecinde belirsizlige karsi olan tahammiilstizliiklerinin
Ogrencisi yiiksek oldugu goriilmiistiir.

Sar1 vd. 280 iiniversite | Sosyal izolasyon, okullarin kapatilmasi ve pandemi nedeni ile

(2022) Ogrencisi katilimcilarin belirsizlige tahammiilsiizliiklerinin arttig1 gorilmistiir.

Kaya vd. 534 tiniversite | Katilimcilarin COVID-19 korkusu, kendi kronik rahatsizliklart ve

(2022) Ogrencisi psikolojik rahatsizliklar: nedeni ile iligkili olarak belirsizlige

tahammiilsiizliiklerinin orta diizeyde arttig1 goriilmistiir.

Simsek 600 iiniversite | Pandemi siireci uzadikga bireylerin, 6zellikle de kadinlarin belirsizlige

(2022) Ogrencisi tahammiilsiizliiklerinin arttig1 gézlemlenmistir.

Cakar (2022) | 405 tniversite | COVID-19 pandemisinde belirsizlige karsi tahammiilsiizliiklerinin
Ogrencisi anlamli oranda arttig1 goriilmiistiir.

Marin- 134 iiniversite | Belirsizlige tahammiilsiizliigiin COVID-19 ile yiiksek derecede iliskili

Chollom Ogrencisi oldugu gorilmiistiir.

(2023)

Sagone ve 318 iiniversite | COVID-19 siirecinde katilimcilarin belirsizlige olan

Indiana Ogrencisi tahammiilsiizliigiiniin arttig1 gdzlemlenmistir.

(2023)

Sahinler 268 iiniversite | Ogrencilerin belirsizlige tahammiilsiizliik diizeylerinin orta seviyede

(2021) Ogrencisi oldugu saptanmustir.

Carkat (2021) | 436 tiniversite | COVID-19 ve belirsizlige tahammiilsiiz arasinda yordayici bir iliski
Ogrencisi oldugu goriilmiistiir.

Esenkaya 276 iiniversite | Universite dgrencilerinde COVID-19 déneminde belirsizlige

(2020) Ogrencisi tahammiilsiizliik diizeyinin yiiksek oldugu goriilmiistiir.

Onal vd. 807 tniversite | Pandemi siirecinde 6grencilerin belirsizlige olan tahammiilsiizliiklerinin

(2022) Ogrencisi arttig1 gorilmiistiir.
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METAL BORATLAR: OKSIJEN OLUSUM REAKSIYONU ICIN KATALIZORLER

) Doc. Dr. Emine KAPANCIK ULKER
Recep Tayyip Erdogan Universitesi, Fen-Edebiyat Fakiiltesi, Kimya Boliimii, Rize, Tiirkiye
ORCID: 0000-0002-5496-8098
OZET
Stirdiiriilebilir ve karbonsuz enerji sistemlerine olan kiiresel ihtiyag, su ayristirma i¢in verimli
ve dayanikli elektrokatalizorlerin gelistirilmesine yonelik arastirmalari artirmistir. Suyun
elektrolizinde, oksijen olusum reaksiyonu (OER) kinetik bariyere sahip oldugundan dolay1i,
verimli, kararli ve bol bulunan OER katalizorlerinin gelistirilmesi 6nemli bir arastirma odagi
haline gelmistir. Her ne kadar IrO; ve RuOz, OER i¢in etkili ve yiiksek aktiviteye sahip
katalizorler olarak bilinse de, az bulunur olmalar1 ve bazik ortamdaki kararliliklarinin diistik
olmasi, bu katalizorlerin uygulamalarin1 kisitlamaktadir. Son yillarda, gecis metali boratlar
benzersiz elektronik yapilari, yliksek kararliliklar1 ve diisiik maliyetleri nedeniyle umut verici
OER katalizorleri olarak dikkat gekmektedir.
Bu ¢alismada, OER i¢in heterojen katalizor olarak metal boratlarin son gelismeleri 6zetlendi.
Farkli metal tiirlerinin, yapisal diizenlemelerin ve heteroyapi olusumunun katalitik aktivite
tizerindeki etkisi tartisildi. Son olarak, metal borat katalizorler i¢in var olan zorluklar ve
gelecege yonelik gerekli calismalar ele alindi. Bu calisma, metal boratlarin yapi-aktivite
iligkisini 6zetlemek ve siirdiiriilebilir enerji doniisiimii i¢in bol bulunur gec¢is metal iceren OER
katalizorlerinin tasarimina rehberlik etmeyi amag¢lamaktadir.
Anahtar Kelimeler: Metal borat, Elektrokataliz, Oksijen olusum reaksiyonu, Suyun

ayristirilmasi

Tesekkiir
Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu, TUBITAK tarafindan
desteklenmistir (Proje No: 119Z083).

METAL BORATES AS OXYGEN EVOLUTION CATALYSTS

ABSTRACT

The global need for sustainable and carbon-free energy systems has increased research on the
development of efficient and durable electrocatalysts for water splitting. As the oxygen
evolution reaction (OER) represents the major kinetic bottleneck in water electrolysis, the
development of efficient, stable, and earth-abundant OER catalysts has become a crucial

research focus. Although IrO2 and RuO: are recognized as efficient and highly active catalysts
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toward OER, their limited abundance and poor stability in alkaline environments restrict their
practical applications. In recent years, transition metal borates have attracted considerable
attention as promising OER catalysts due to their unique electronic structures, high stability,
and low cost.

Herein, recent developments of metal borates as heterogeneous catalysts for OER were
summarized. The effect of different metal species, morphology control, and heterostructure
formation on catalytic activity was discussed. Finally, current challenges and future
perspectives for metal borate catalysts were addressed. This study aims to provide an
understanding of the structure-activity relationship of metal borates and to guide the non-noble
metal-based OER catalysts for sustainable energy conversion.

Keywords: Metal borate, Electrocatalysis, Oxygen evolution reaction, Water splitting
INTRODUCTION

Increased energy demand has prompted scientists to look for alternative energy sources to
replace limited fossil fuels, particularly in the last two decades. Several novel strategies for
exploiting renewable energy resources like solar, wave, and wind energy to address the energy
demand issue have been developed. Electrochemical water splitting, which produces oxygen
and hydrogen by converting clean electrical energy from intermittent renewable energy sources,
is the most promising one (Cui, Zhang, Zheng, & Liu, 2020). Recent research has focused on
developing water oxidation electrocatalysts with high efficiency and stability while operating
at low overpotentials. Although IrO2 and RuO; are effective and active catalysts for the oxygen
evolution reaction (OER), their scarcity and instability in alkaline media limit their practical
application (Turhan et al., 2018). Therefore, many inorganic systems have been explored as
water oxidation catalysts, including metal oxides (R. D. L. Smith et al., 2013), amorphous
materials (Zhang et al., 2013), noble-metal-based compounds (Reier, Oezaslan, & Strasser,
2012), and metal—organic frameworks (MOFs) (Nepal & Das, 2013). Earth-abundant transition
metal borate-based electrocatalysts have been considered as a new alternative (Turhan et al.,
2018). Herein, recent advances in the synthesis strategies and electrocatalytic performance of
metal borate-based OER catalysts were summarized.

Synthesis Strategies of Metal Borates for OER

Metal borates are generally represented as MB,0O, (M = Co, Ni, Fe, etc.), where boron acts as
an electron-withdrawing element, stabilizing the metal-oxygen bonds. Recent research has
reinvestigated the use of borate anions for the construction of stable and electroactive metal-
based materials. The development of metal-borate catalysts for water oxidation can be divided

into two strategies, depending on the contribution of the borate group to the overall structure.
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In the first strategy, metal borates were synthesized through electrodeposition in the metal ions-
containing borate buffer solution (Figure 1) (Dinca, Surendranath, & Nocera, 2010; Esswein,
Surendranath, Reece, & Nocera, 2011). While the exact structure remains unclear due to the
catalysts’ amorphous nature, borate groups were regarded merely as counter anions,

contributing to the formation and stabilization of the layered metal oxide structure.

— — e
M?*- containing

ITO Electrode borate buffer M-B;/ITO

Figure 1. Electrodeposition of metal borate in metal ions-containing borate buffer

In the second strategy, innovative synthesis techniques were employed to develop metal borate
catalysts, where borate groups are directly bonded to metal ions. These catalysts have
demonstrated high efficiency and durability compared to the first-generation structures,
particularly when combined with carbon-based supports. These novel approaches involve: 1)
BH4 as a reducing agent and boron source (Figure 2a) (Chen et al., 2016) and ii)
electrochemical surface modification of metal-based films such as CoS», CoFe>O4 and CoP in
a borate buffer (Figure 2b) (Cui et al., 2017; Ge, Du, Tao, Zhang, & Chen, 2017; Jiet al., 2017).
Despite the promising electrocatalytic performance reported for metal-borate systems, the
structure has not been clearly described due to the amorphous nature of the catalysts, which
hinders establishing a structure-property relationship. For this reason, Karadas group, beyond
the previously mentioned synthesis methods, synthesized cobalt borate with the Kotoite crystal
structure via solid-state method and, for the first time, employed them as catalysts for OER
(Figure 2¢) (Turhan et al., 2018). This approach, supported by theoretical studies, facilitated

the identification of the catalytic site due to the well-defined crystal structure.
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Figure 2. Schematic representation of the synthesis process of metal borates used OER a) chemical, b)
electrochemical surface tuning, and c) solid-state synthesis

Heterostructure Formation

The effective approach to enhance the catalytic activity is the incorporation of different anions
or cations into the structure. By introducing heteroatoms, the local electronic density of the pure
material can be altered, which in turn boosts the electrocatalytic performance for OER. The
OER activity of nickel borate can be improved by the addition of Fe (Fayad, Dhainy, Ghandour,
& Halaoui, 2017; A. M. Smith, Trotochaud, Burke, & Boettcher, 2015), Co (Enez, Karani
Konuksever, Samuei, Karadas, & Ulker, 2023), and P (Ma et al., 2017). The OER performance
of transition metal borates can also be enhanced through the incorporation of carbon materials
(Enez etal., 2023; Turhan et al., 2018). Turhan and co-workers mentioned that the incorporation
of carbon-based materials has been shown to not only prevent aggregation but also facilitate

efficient charge transport during the OER process.
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Conclusion

In this study, metal borates have been introduced as promising electrocatalysts for OER. The
synthesis process, resulting structural morphologies, and the significance of heteroatom
incorporation in tuning their properties have been briefly summarized. However, the OER
mechanisms of these metal borate catalysts have not been discussed. Metal borate-based
materials have experienced rapid development in OER research in recent years, yet the field
has remained at an early stage. Further studies are required to design more efficient catalysts
and realize practical applications. Exciting and critical advancements in this research area are

expected in the near future.
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OZET

Ameloblastoma, odontojenik epitel kokenli, yavas biiylimesine karsin ¢gene kemikleri igerisinde
lokal olarak agresif ve infiltratif seyir gosteren benign bir tiimordiir. Histopatolojik olarak ¢esitli
alt tipleri tanimlanmis olup, bu varyantlar tiimoriin biyolojik davranisi, tedavi planlamasi ve
niiks potansiyeli agisindan klinik 6nem tasimaktadir. Mural tip ameloblastoma, kist kapsiiliinii
olusturan epitel ylizeyi boyunca proliferasyon gostermesiyle karakterizedir ve 0Ozellikle
konservatif cerrahi sonrasinda kistik yapida kalabilen rezidiiel tiimdr hiicrelerine bagli olarak
tekrarlama egilimi gostermektedir. Bu olgu sunumunda, sag mandibula korpus bolgesinde
tekrarlayan bir ameloblastoma olgusu sunulmaktadir. Doksan bir yasinda erkek hasta, sag alt
cenede meydana gelen sislik sikayetiyle klinigimize bagvurmustur. Sistemik olarak
hipertansiyon tanis1 bulunan hastanin dental gegmisinde, 2009 yilinda ayn1 bolgede hem travma
oykiisti hem de tedavi amacl cerrahi rezeksiyon islemi mevcuttur. O donemde alinan biyopsi
orneginin histopatolojik incelemesinde konvansiyonel tip ameloblastoma tanisi konulmustur.
Giincel panoramik radyografi ve konik 1sinli bilgisayarli tomografi (CBCT) incelemelerinde
sag mandibula korpus bolgesinde sinirlart belirgin, unilokiiler radyoliisent alan ve kortikal
ekspansiyon izlenmistir. Yeni alinan biyopsi Orneginin histopatolojik degerlendirmesi
sonucunda, lezyonun mural tip ameloblastoma o6zellikleri tasidigi belirlenmistir. Bu olgu,
ameloblastomalarin uzun dénem niiks potansiyeline, histopatolojik varyasyonlarin biyolojik
davranis lizerindeki etkisine ve cerrahi ile travmatik oykiiniin rekiirrens gelisimindeki olasi
roliine dikkat ¢cekmekte; ayrica kapsamli klinik degerlendirme, multidisipliner yaklasim ve
uzun siireli radyolojik-klinik izlemin tanisal dogruluk ve tedavi basarisi agisindan 6nemini
vurgulamaktadir.

Anahtar Kelimeler: Odontojenik tiimor, ameloblastoma, mandibula, konik 1sinli bilgisayarl

tomografi, travma
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RECURRENT AMELOBLASTOMA IN THE MANDIBULAR CORPUS: A CASE
REPORT

ABSTRACT

Ameloblastoma is a benign odontogenic epithelial tumor that, despite its slow growth, exhibits
locally aggressive and infiltrative behavior within the jawbones. Several histopathological
subtypes have been described, each of which holds clinical importance in terms of biological
behavior, treatment planning, and recurrence potential. The mural type ameloblastoma is
characterized by epithelial proliferation along the surface of the cyst capsule and is particularly
notable for its tendency to recur following conservative surgical interventions, due to the
possible persistence of residual tumor cells within the cystic structure. This case report presents
a recurrent ameloblastoma located in the right mandibular corpus region. A 91-year-old male
patient presented to our clinic with swelling in the right lower jaw. The patient had a systemic
history of hypertension and a dental history that included both trauma and a surgical resection
performed in the same region in 2009. Histopathological examination of the biopsy specimen
obtained at that time revealed a diagnosis of conventional type ameloblastoma. Current
panoramic radiography and cone-beam computed tomography (CBCT) examinations
demonstrated a well-defined unilocular radiolucent area with cortical expansion in the right
mandibular corpus. Histopathological evaluation of the newly obtained biopsy specimen
revealed features consistent with mural type ameloblastoma. This case highlights the long-term
recurrence potential of ameloblastomas, the influence of histopathological variations on
biological behavior, and the possible contribution of surgical and traumatic history to
recurrence development. Furthermore, it emphasizes the importance of comprehensive clinical
evaluation, a multidisciplinary approach, and long-term radiological and clinical follow-up for
diagnostic accuracy and treatment success.

Keywords: Odontogenic tumor, ameloblastoma, mandible, cone-beam computed tomography,

trauma
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NEGATIF BAKTERILERIN ANTIiBiYOTIiK DIiRENCi
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OZET

Kan dolasimi enfeksiyonlari, diinya genelinde mortalite ve morbiditenin baslica nedenleri
arasinda yer almakta ve gittikge artan antibiyotik direnci nedeniyle klinik yonetimi
zorlagmaktadir. Gram negatif nonfermentatif bakteriler ise hastane kaynakli bakteriyemi ve
sepsis olgularinda kritik bir konuma sahiptir. Bu ¢alisma, kan kiiltiirlerinden izole edilen
Acinetobacter baumannii (n=98), Pseudomonas aeruginosa (n=35) ve Stenotrophomonas
maltophilia (n=6) suslarinin antibiyotik diren¢ profillerini degerlendirmeyi amaglamaktadir.
Calismamizda A. baumannii izolatlarinda karbapenemler, fluorokinolonlar ve genis spektrumlu
beta-laktamlarda olduk¢a yiiksek diren¢ oranlari saptanmis; imipenem (%93.9), meropenem
(%94.9), siprofloksasin (%95.9), sefepim (%93.6) ve piperasilin-tazobaktam (%93.6) en
direngli antibiyotikler olarak belirlenmistir. Buna karsin amikasin (%13.3 duyarlilik) ve kolistin
(%28.6 duyarlilik) sinirlt da olsa etkinligini koruyan ajanlar olmustur. P. aeruginosa suslarinda
aminoglikozid grubu antibiyotikler yiiksek etki gostermis; amikasin (%94.3) ve gentamisin
(%88.6) en duyarli antibiyotikler olarak 6ne ¢ikmistir. Beta-laktam ve karbapenemlerde ise
diren¢ oranlarmin yiikseldigi goriilmiis, 6zellikle seftriakson (%82.8) ve sefepimde (%65.7)
belirgin direng izlenmistir. S. maltophilia 1zolatlarinda genis spektrumlu beta-laktamlar ve
karbapenemlere karsi yaygin direng goriiliirken, TMP-SMX (Trimetoprim/sulfametoksazol)
(%83.3) duyarlilik en etkili antibiyotik olarak belirlenmistir. Calismadan elde edilen veriler,
nonfermentatif Gram negatif bakterilerin yiiksek direng diizeyleri nedeniyle ampirik tedaviyi
zorlastirdigin1 ve bolgesel direng paternlerinin diizenli olarak izlenmesinin Onemini
vurgulamaktadir.

Anahtar kelimeler: Antibiyotik direnci, kan kiiltiirli, nonfermentatif gram negatif bakteriler,
ANTIBIOTIC RESISTANCE OF NON-FERMENTATIVE GRAM-NEGATIVE
BACTERIA ISOLATED FROM BLOOD CULTURES

ABSTRACT
Bloodstream infections remain one of the leading causes of mortality and morbidity worldwide,

and their clinical management has become increasingly challenging due to rising antibiotic
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resistance. Gram-negative nonfermentative bacteria play a critical role in hospital-acquired
bacteremia and sepsis cases. This study aimed to evaluate the antibiotic resistance profiles of
Acinetobacter baumannii (n=98), Pseudomonas aeruginosa (n=35), and Stenotrophomonas
maltophilia (n=6) strains isolated from blood cultures. Among A. baumannii isolates, high
resistance rates were observed against carbapenems, fluoroquinolones, and broad-spectrum
beta-lactams; imipenem (93.9%), meropenem (94.9%), ciprofloxacin (95.9%), cefepime
(93.6%), and piperacillin-tazobactam (93.6%) were the most resistant antibiotics. In contrast,
amikacin (13.3% susceptibility) and colistin (28.6% susceptibility) retained limited efficacy. P.
aeruginosa strains demonstrated high susceptibility to aminoglycosides, with amikacin (94.3%)
and gentamicin (88.6%) being the most effective. Resistance rates were elevated for beta-
lactams and carbapenems, particularly ceftriaxone (82.8%) and cefepime (65.7%). S.
maltophilia isolates showed widespread resistance to broad-spectrum beta-lactams and
carbapenems, whereas TMP-SMX (Trimethoprim/sulfamethoxazole) (83.3%) susceptibility
was the most effective antibiotic. These findings highlight that high resistance levels among
non-fermentative Gram-negative bacteria complicate empirical therapy and emphasize the
importance of regularly monitoring regional resistance patterns.

Keywords: Antibiotic resistance, blood culture, nonf-ermentative Gram-negative bacteria,

1. GIRiS

Siddetli sepsis, dogrudan intravaskiiler sistemden veya sekonder odaklardan kaynaklanabilir;
primer bakteriyemiler organlara yayilim gostererek c¢oklu organ yetmezligi ve doku
perflizyonunda azalmaya yol acgabilir (Codjoe ve ark.2017). Bu nedenle erken tan1 ve tedavi,
mortalite ve morbiditeyi azaltmak acisindan kritik Gneme sahiptir.

Kan dolasimi enfeksiyonlar1 (BSI), diinya genelinde yiliksek mortalite ve morbiditeye sahip
ciddi klinik tablolar arasinda yer alir. Sepsis her yil yaklagik 49 milyon kisiyi etkiler ve bunlarin
yaklagik 11 milyonu 6liimle sonuglanir; BSI’ya bagli mortalite oranlari ise %1530 arasindadir
(Rudd ve ark. 2020; Hattori ve ark. 2018). Kan kiiltiiri, etkenin dogru belirlenmesi ve uygun
tedaviye baglanmasi agisindan halen “altin standart” yontem olarak kabul edilmektedir
(Gonzalez ve ark. 2020; Lamy ve ark 2016).

Kan kiiltiirlerinden izole edilen mikroorganizmalar arasinda Gram negatif non-fermentatif
bakteriler Onemli bir yer tutar. Acinetobacter baumannii, genellikle hastane kaynakli
enfeksiyonlarda izole edilir, ¢coklu ilag direnci gosterir ve 6zellikle yogun bakim tinitelerinde
yiksek mortalite ile iligkilidir (Peleg ve ark., 2008). Pseudomonas aeruginosa, ozellikle

solunum yolu ve kan dolasimi enfeksiyonlarinda kritik patojen olup, genis spektrumlu
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antibiyotiklere kars1 direng gelistirme egilimi gosterir ve nozokomiyal enfeksiyonlarda 6nde
gelen etkenlerden biridir (Winn 2006).

Direng gelisimi, baslica enzimatik inaktivasyon, hedef bolgelerde yapisal degisiklikler, dis
membran gegirgenliginin azalmasi veya efluks pompalar1 araciligiyla gergeklesir (Blair ve ark.
2014). Gram negatif bakteriler, sahip olduklar1 dis membran yapisi ve ¢oklu ilag pompa
sistemleri nedeniyle Gram pozitiflere kiyasla daha direnglidir. Son yillarda bu pompa
sistemlerinin baz1 Gram pozitif bakterilerde de bulundugu gosterilmistir (Hasdemir 2007; Poole
2000).

Direncgli mikroorganizmalarin kiiresel yayilimi halk sagligi agisindan kritik bir tehdit olarak
kabul edilmektedir. DSO, 2017°de yayimladig1 ve 2024’te giincelledigi “bakteriyel 6ncelikli
patojenler” listesinde karbapenem direngli A. baumannii, karbapenem direncli P. aeruginosa
ve GSBL (genisletilmis spektrumlu beta laktamaz) {ireten Enterobacteriaceae tiirlerini yliksek
oncelikli patojenler arasinda smiflandirmistir (WHO 2024; Willyard 2017). Amerikan
Enfeksiyon Hastaliklar1 Dernegi (IDSA) ise bu bakterileri ESKAPE grubu kapsaminda
degerlendirerek yiiksek viriilans ve ¢oklu ila¢ direnci nedeniyle nozokomiyal enfeksiyonlardaki
rollerini vurgulamistir (Boucher ve ark. 2009).

Non-fermentatif Gram negatif bakteriler, karbonhidratlar1 genellikle oksidatif veya alternatif
yollarla metabolize eder ve laboratuvar tanisinda Kligler demir agar1 (KIA), ii¢c sekerli agar
(TSI), oksidasyon-fermentasyon (OF) besiyeri ve oksidaz testi kullanilir (Winn 2006). Bu
bakterilerin ¢oklu ilag direnci, tedavi segeneklerini ciddi bi¢imde sinirlamakta ve Ozellikle
hastanede uzun siire yatan, kronik hastaliklar1 bulunan veya genis spektrumlu antibiyotiklerle
tedavi goren hastalarda 6nemli bir klinik sorun olusturur (Cayc1 ve ark. 2021).

Kan kiiltiirlerinden elde edilen hizli ve dogru veriler, uygun antibiyotik tedavisinin zamaninda
basglatilmasin1 ve mortalite oranlarmin disiiriilmesini saglar. Ancak genis spektrumlu
antibiyotiklerin kontrolsiiz kullanimi, direngli suslarin secilmesine ve klinik yonetimde
zorluklarin artmasina yol agmaktadir (Arulkumaran ve ark. 2020; Lin ve ark. 2019).

2. MATERYAL VE METOD

Bu calisma retrospektif ve tanimlayici bir nitelikte olup, 01 Ocak 2021 —31 Mayis 2025 tarihleri
arasinda Izmir Demokrasi Universitesi Buca Seyfi Demirsoy Hastanesi Klinik Mikrobiyoloji
Laboratuvari’nda kan kiiltiirlerinden izole edilen mikroorganizmalarin ve antibiyotik duyarlilik
profillerinin degerlendirilmesi amaciyla yiiriitiilmistiir. Caligma evrenini, kan kiiltlirlerinde
anlamli iireme saptanan 2.169 erigkin hasta olusturmaktadir; dahil edilme kriterleri 18 yas ve
lizeri hastalar ile kan kiiltlirlinde pozitif ireme, dislanma kriterleri ise 18 yas alt1 hastalar ve

hamile kadinlardan alinan kiltirlerdir. Kan kiltiirleri bir kan kiiltiirti sisteminde inkiibe edildi.
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Pozitif sinyal veren kan kiiltiirleri %5 koyun kanli agarda alt kiiltiire alindi. izole edilen
bakterilerin identifikasyonu konvansiyonel veya otomatik identifikasyon sistemleri
kullanilarak yapildi. Antibiyotik duyarlilik testleri, disk diflizyon ve/veya gradiyent test
yontemleriyle, ve otomatik sistemlerle gerceklestirildi. Bakterilerin antibiyotik duyarlilik
testlerinin yorumlanmasinda European Committee on Antimicrobial Susceptibility Testing
(EUCAST) guidelines kilavuzlart kullanildi. Kan kiiltiirleri bioMerieux (Durham, NC)
BacT/Alert 3D system) ile degerlendirildi. Tiir tanimlama ve antibiyotik duyarlilik testleri
cihaz pozitif sinyal veren kan kiiltiirlerinden elde edilen izolatlar tizerinden BD Phoenix™ M50
(Becton Dickinson, ABD) otomatize sistemi ile yapildi. Antibiyotik duyarlilik sonuglari
EUCAST (Avrupa Antimikrobiyal Duyarlilik Testi Komitesi) kriterlerine gore S, I, R olarak
raporlandi.

Bazi direng dogrulamalarinda gerektiginde CLSI (Clinical and Laboratory Standards Institute)
standartlar1 esas alindi. Calismada nonfermentatif Gram negatif bakteriler degerlendirilmistir.
Test edilen antibiyotikler, mikroorganizmaya 6zgii panel {izerinden sistem tarafindan otomatik
belirlendi.

Bu c¢alismada 6zellikle Acinetobacter baumannii (n=98), Pseudomonas aeruginosa (n=35) ve
Stenotrophomonas maltophilia (n=6) izolatlar1 degerlendirilmis olup, antibiyotik duyarlilik
sonuglar1 duyarli (S), orta duyarlt (I) ve direncgli (R) olarak siniflandirilmistir. Aragtirmada
bagimsiz degiskenler hastalarin yas, cinsiyet, yatis tiirii, altta yatan hastaliklar, yogun bakim
oykiisti, polimikrobiyal bakteriyemi varlig1 ve kan kiiltiirii tarihini; bagimli degiskenler ise izole
edilen mikroorganizma tiirleri, antibiyotik duyarlilik profilleri, servislere gore dagilimlart ve
direnc¢li mikroorganizma ile enfekte olma durumunu kapsamaktadir. Tiim veriler hastane bilgi
yOnetim sistemi ve laboratuvar kayitlar1 lizerinden retrospektif olarak elde edilmis, ¢apraz
kontrollerle dogruluk saglanmis ve hasta kimlik bilgileri gizli tutulmugtur. Elde edilen veriler
tanimlayict istatistiklerle degerlendirilmis; siirekli degiskenler i¢in ortalama, minimum ve
maksimum, kategorik degiskenler i¢in say1 ve yiizde dagilimlari sunulmustur. Retrospektif
yapisi, COVID-19 pandemisi ve Izmir depremi gibi olaylar nedeniyle bazi klinik verilere
ulasimi kisitlamig, ayrica tek merkezde yiirtitiilmesi bulgularin genellenebilirligini sinirlamistir.
Calisma icin Izmir Demokrasi Universitesi Etik Kurulu’ndan 30.04.2025 tarih ve 2025/3-18
say1li onay alinmuistir.

3. BULGULAR VE TARTISMA

Calismamizda kan kiiltiirlerinden izole edilen Acinetobacter baumannii (n=98), Pseudomonas
aeruginosa (n=35) ve Stenotrophomonas maltophilia (n=6) suslarina ait antibiyotik duyarlilik

sonuclar1 degerlendirilmistir. 4. baumannii izolatlarinda amikasin direnci %86,7 gibi oldukca
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yluiksek bir oranla dikkat ¢ekmis; ampisiline kars1 direng %63,7 olarak belirlenmistir. Ampisilin-
sulbaktam kombinasyonuna kars1 direng orant %4.,4 diizeyinde saptanirken, seftazidim-
avibaktam i¢in bu oran %4, 4 olarak tespit edilmistir. Sefepime kars1 direng %6,4 iken, sefazolin

tiim izolatlarda %100 direng gdstermistir (Tablo 1).

Tablo 1. Acinetobacter baumannii Antibiyotik Diren¢ Oranlari

Antibiyotik Acinetobacter baumannii (98)
n(%) S I R Toplam
Amikasin 13 (13.3) 85 (86.7) 98
AmoKsisilin- 91 (92.8) 98
Klavulanat

Ampisilin 33 (36.3) 58 (63.7) 91
Ampisilin- 88 (95.6) 4(4.4) 92
Sulbaktam

Sefazolin 91 (100) 91
Sefepim 88 (93.6) 6(6.4) 94
Seftazidim 88 (96.7) 3(3.3) 91
Seftazidim- 45 (84.9) 8 (15.1) 53
Avibaktam

Sefoperazon- 1(14.3) 6 (85.7) 7
Sulbaktam

Seftriakson 33(35.1) 61 (64.9) 94
Sefuroksim 1(L.1) 90 (98.9) 91
Sefotaksim 3 (100) 3
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Kloramfenikol 1 (100) 1
Siprofloksasin 4(4.1) 94 (95.9) 98
Kolistin 28 (28.6) 67 (68.4) 3@3.1) 98
Doksisiklin 3 (100) 3
Ertapenem 33 (36.3) 58 (63.7) 91
Gentamisin 6(6.2) 1 (1.03) 90 (92.8) 97
Imipenem 4@4.1) 2 (2.04) 92 (93.9) 98
Levofloksasin 44.2) 1(1.05) 90 (94.7) 95
Meropenem 5(5.1) 93 (94.9 ,) 98
Piperasilin 3 (100) 3
Piperasilin- 88 (93.6) 6(6.4) 94
Tazobaktam
Tetrasiklin 3 (100) 3
Tigesiklin 7(7.1) 90 (91.9) 1(1.02) 98
Trimetoprim- 17 (17.3) 11 (11.2) 70 (71.4) 98
Siilfametoksazol
Tobramisin 1(33.3) 2 (66.7) 3

Pseudomonas aeruginosa suglarinda antibiyotiklere karsi degisen diizeylerde direng oranlari
belirlenmistir. Amikasin ile test edilen 35 izolattan yalnizca 2’sinde (%5,7) direng goriilmdis,
sefepimde direng orani1 %22,9 (8/35), seftazidimde ise %25,7 (9/35) olarak bulunmustur. Beta-
laktam/beta-laktamaz inhibitorii kombinasyonlar1 arasinda amoksisilin-klavulanat ile test
edilen 29 izolatin %75,9°u (22/29) direncli olup, benzer sekilde ampisiline kars1 direng %79,3
(23/29) olarak kaydedilmistir. Ampisilin-sulbaktam kombinasyonunda diren¢ orani %86,2
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(25/29) diizeyine ulagmistir. Seftazidim-avibaktam (15 izolat) ile test edilen suslarda direng

saptanmamustir. Sefazolin ile degerlendirilen 29 izolattan 23’1 (%79,3) direng gostermistir

(Tablo 2).

Antibiyotik

N%

Amikasin

Amoksisilin-
Klavulanat

Ampisilin

Ampisilin-
Sulbaktam

Aztreonam

Sefazolin

Sefepim

Seftazidim

Seftazidim-
Avibaktam

Sefoperazon-
Sulbaktam

Seftriakson

Sefuroksim

Siprofloksasin

ISARC
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Tablo 2. Pseudomonas aeruginosa Antibiyotik Diren¢ Oranlari

S I
33 (94.3)
7(24.1)
6 (20.7)
4(13.8)
1 (100)
6 (20.7)
4(11.4) 23 (65.7)
2(5.7) 24 (68.5)
15 (100)
1 (100)
5(17.2)
6 (20.7)
2(5.7) 22 (62.8)

Pseudomonas aeruginosa (35)

2(5.7)

22(75.9)

23(79.3)

25 (86.2)

23(79.3)

8 (22.9)

9 (25.7)

24 (82.8)

23(79.3)

11 (31.4)
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35
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29

29

29

35

35

15

29

29
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Kolistin 1(3.33) 26 (86.7) 3 (10) 30
Ertapenem 5(17.2) 24 (82.8) 29
Gentamisin 4(11.4) 31 (88.6) 35
Imipenem 2(5.7) 22 (62.8) 11 (31.4) 35
Levofloksasin 3 (8.6) 22 (62.8) 10 (28.6) 35
Meropenem 24 (68.6) 5(14.3) 6(17.1) 35
Piperasilin 1 (100) 1
Piperasilin- 3 (86) 25 (71.4) 7 (20) 35
Tazobaktam
Tigesiklin 6 (20.7) 23 (79.3) 29
Trimetoprim- 29 (100) 29
Siilfametoksazol
Tobramisin 1(25) 3(75) 4

Stenotrophomonas maltophilia suslarinda antibiyotik direng profilleri belirgin sekilde farklilik
gostermistir. Seftazidim-avibaktam ile test edilen tek izolat tamamen duyarli bulunmustur.
Buna karsilik ampisilin, ampisilin-sulbaktam, amoksisilin-klavulanat, sefazolin, seftriakson,
sefuroksim ve ertapenem i¢in izolatlarin %83,3°l direncli, %16,7’si ise ara duyarl olarak
degerlendirilmistir. Amikasin, gentamisin, imipenem ve meropenem gibi ajanlara karsi ise tiim
suslar tam direng gostermistir. Sefepim, seftazidim, siprofloksasin, kolistin ve levofloksasin ile

degerlendirilen suglarin tamaminda ara duyarlilik gézlenmistir (Tablo 3).
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Tablo 3. Stenotrophomonas maltophilia Antibiyotik Diren¢ Oranlari
Stenotrophomonas maltophilia (6)
Toplam

Antibiyotik
N (%) S I R
Amikasin 6 (100) 6
Amoksisilin-Klavulanat 1(16.7) 5(83.3) 6
Ampisilin 1(16.7) 5(83.3) 6
Ampisilin-Sulbaktam 1(16.7) 5(83.3) 6
Sefazolin 1(16.7) 5(83.3) 6
Sefepim 6 (100) 6
Seftazidim 6 (100) 6
Seftazidim-Avibaktam 1 (100) 1
Seftriakson 1(16.7) 5(83.3) 6
Sefuroksim 1(16.7) 5(83.3) 6
Siprofloksasin 6 (100) 6
Kolistin 6 (100) 6
Ertapenem 1(16.7) 5(83.3) 6
Gentamisin 6 (100) 6
Imipenem 6 (100) 6
6 (100)

Levofloksasin
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Meropenem 6 (100) 6
Piperasilin-Tazobaktam 6 (100) 6
Tigesiklin 6 (100) 6
Trimetoprim-Siilfametoksazol 5(83.3) 1(16.7) 6

Calismamizda nonfermentatif Gram negatif bakterilerden A. baumannii, P. aeruginosa ve S.
maltophilia suslarinda saptanan direng oranlari, 6nceki arastirmalarla karsilagtirildiginda dikkat
cekici bir direng yiikiinii ortaya koymaktadir. 4. baumannii’de imipenem ve meropenem igin
saptadigimiz sirasiyla %93.9 ve %94.9 diizeyindeki diren¢ oranlari, karbapenem direncinin
yiiksek oldugunu bildiren Hazirolan (2018)’in bulgulariyla uyumlu goriinmekle birlikte,
calisgmamizdaki oranlarin daha belirgin sekilde yiiksek oldugu anlagilmaktadir. Ayni sekilde
siprofloksasinde belirlenen %95.9’luk direng, Zer (2009)’in daha diisiik bildirdigi florokinolon
diren¢ oranlarina kiyasla oldukga yiiksektir. P. aeruginosa izolatlarimizda aminoglikozidlerin
yiiksek duyarlilik gostermesi (amikasin %94.3, gentamisin %88.6) Sen (2017)’nin de
aminoglikozidlerin en etkili segencklerden biri oldugunu belirten calismasiyla benzerlik
gostermektedir; ancak beta-laktam ve karbapenemlerdeki direng oranlarimizin (sefepim %65.7,
seftazidim %68.5, seftriakson %82.8, imipenem %31.4) ayn1 arastirmada bildirilen degerlere
kiyasla daha yiiksek oldugu goriilmektedir. S. maltophilia izolatlarrmizda TMP-SMX’e
(Trimetoprim/sulfametoksazol) %83.3 duyarlilik saptamamiz, Madi (2016)’nin bildirdigi
yliksek duyarlilik oranlarni destekler niteliktedir; ancak Cikman (2016)’nin belirttigi %20.3
diizeyindeki yiiksek direng oranlariyla karsilastirildiginda ¢alismamizin oldukea diisiik direng
oranlarina sahip oldugu anlasilmaktadir. Ayrica levofloksasin i¢in %0.7 diren¢ orani, Sen
(2017)’nin belirledigi diisiik florokinolon direnci ile paralellik gostermektedir. Buna karsin S.
maltophilia’nin genis spektrumlu beta-laktamlar ve karbapenemlere karst belirgin direng
gostermesi (%83.3), daha 6nce bu gruplara karsi dogal direng¢ egilimi bulundugunu bildiren
aragtirmalarla uyumludur. Genel olarak, ¢calismamiz nonfermentatif Gram negatif bakterilerde
ozellikle karbapenemler ve bazi genis spektrumlu beta-laktamlara kars1 yiiksek direng
oranlarinin devam ettigini, buna karsilik aminoglikozidlerin P. aeruginosa igin ve TMP-
SMX’in S. maltophilia i¢in halen 6nemli tedavi se¢enekleri oldugunu gostermektedir. . Cin’de

yapilan ¢ok merkezli bir siirveyans ¢alismasinda A. baumannii i¢in imipenem ve meropenem
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diren¢ oranlar sirasiyla %65.8 ve %66.6 olarak bildirilmis olup (Guo ve ark., 2022), bizim
bulgularimiz literatiire gére daha yiiksek diizeyde direng gostermektedir.

4. SONUC

Calismamizda kan kiiltiirlerinden izole edilen Acinetobacter baumannii (n=98), Pseudomonas
aeruginosa (n=35) ve Stenotrophomonas maltophilia (n=6) suslarinin antibiyotik duyarlilik
profilleri degerlendirilmistir. 4. baumannii izolatlarinda karbapenemler, fluorokinolonlar,
genis spektrumlu sefalosporinler ve piperasilin-tazobaktam i¢in diren¢ oranlarinin oldukga
yliksek oldugu; 6zellikle imipenem (%93.9), meropenem (%94.9), siprofloksasin (%95.9) ve
ampisilin-sulbaktam (%95.6) icin diren¢ oranlarinin belirgin sekilde arttig1 goriilmiistiir. Buna
karsin amikasin (%13.3 duyarli) ve kolistin (%28.6 duyarli) diger ajanlara kiyasla daha etkili
secenekler olarak 6ne ¢ikmistir. P. aeruginosa suslarinda aminoglikozidlerin yiiksek duyarlilik
saglamaya devam ettigi, amikasinin %94.3 ve gentamisinin %88.6 oraninda etkili oldugu, buna
karsilik genis spektrumlu beta-laktamlar ve bazi karbapenemlerde direng oranlarinin yiikseldigi
tespit edilmistir. Meropenemin yalnizca %14.3 oraninda direng gostermesi, bu ajant diger
karbapenemlere gore daha avantajli kilmistir. S. maltophilia izolatlarinda genis spektrumlu
beta-laktamlar ve karbapenemlere yiiksek direng oranlar1 (%83.3) gézlenmis; TMP-SMX’in ise
%83.3 duyarlilik ile en etkili ajan oldugu belirlenmistir. Ayrica test edilen bazi antibiyotiklerde
%100 duyarlilik saptanmasi, izolat sayisinin diisiik olmasiyla iligkilendirilmistir. Calismamizda
Acinetobacter baumannii izolatlarinda karbapenem grubu antibiyotiklere yiiksek direng (%93.9
imipenem, %94.9 meropenem) saptanmistir. Genel olarak ¢aligma bulgulari, nonfermentatif
gram negatif bakterilerde diren¢ diizeylerinin bir¢ok kritik antibiyotik sinifinda halen yiiksek
oldugunu, aminoglikozidlerin P. aeruginosa igin, kolistin ve kismen amikasinin ise A.
baumannii i¢in 6nemli tedavi secenekleri olmaya devam ettigini gdstermektedir. Bu sonuglar,
klinik yonetimde dogru antibiyotik se¢iminin 6nemini vurgulamakta ve tedavi protokollerinin
diizenli olarak gilincellenmesi gerektigini ortaya koymaktadir.
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OZET

Kiiresel ol¢ekte artan iklim degisikligi ve antropojenik baskilar, gol ekosistemlerinde ciddi su
kayiplarina ve ekolojik dengenin bozulmasma yol agmaktadir. Ozellikle kuraklik, asir1 su
kullanim1 ve yeralt1 su seviyesindeki azalma gollerin ylizeylerinde belirgin kayiplara neden
olmaktadir. Bu durum su kaynaklarinin siirdiiriilebilirligi agisindan 6nemli bir tehdit
olusturmakta ve gol sistemlerinin uzun déonemli izlenmesini zorunlu hale getirmektedir. Bu
baglamda Aksehir G6lii uzun donemli su ylizeyi degisimlerinin belirlenmesi amaciyla ¢alisma
alan1 olarak sec¢ilmistir. GOl, son birkag on yilda hem iklimsel degiskenlik hem de insan
kaynakl1 baskilar sonucunda belirgin alan kayiplari yasamaktadir. Calismanin temel amaci,
1984-2025 yillar1 arasindaki gélde meydana alan ylizey alan1 degisimlerini uzaktan algilama
verileriyle tespit etmektir. Bu kapsamda, Google Earth Engine (GEE) platformu kullanilarak
Landsat 5 (TM), Landsat 7 (ETM+) ve Landsat 8 (OLI) uydu goriintiileri degerlendirilmistir.
Su yiizeylerinin tespiti icin Normalized Difference Water Index (Normallestirilmis Fark Su
Indeksi-NDWI) ve Modifiye Edilmis NDWI (MNDWI) hesaplanmus; her iki indeks icin de >0
esigi uygulanarak su siniflandirmasi yapilmistir. Elde edilen sonuglar, Aksehir Golii yiizey
alaninin 1984-2025 doneminde diizenli olarak kii¢iildiiglinii gostermektedir. NDWI verilerine
gore yillik ortalama azalma -10.29 km?/y1l, MNDWTI verilerine gore ise -10.76 km?/y1l olarak
hesaplanmistir. Buna ek olarak, iki indeks arasindaki yiiksek korelasyon katsayis1 (r = 0,998;
Rz = 0,994), elde edilen su yiizeyi Ol¢iimlerinin birbirini dogruladigini ve sonuglarin
giivenilirligini ortaya koymaktadir. Sonug olarak, bu calisma Aksehir Golii’nde uzun déonemli
su ylizeyi azalimini nicel olarak ortaya koymakta, elde edilen bulgular ise goliin ciddi su baskis1
altinda bulundugunu ve bolgesel su yonetimi politikalariin yeniden degerlendirilmesi
gerektigini vurgulamaktadir.

Anahtar Kelimeler: Aksehir Golii, Uzaktan Algilama, NDWI, MNDWI, Landsat
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TEMPORAL ANALYSIS OF LAKE AKSEHIR SURFACE WATER CHANGES
BASED ON NDWI AND MNDWI INDICES USING LANDSAT SATELLITE IMAGES

ABSTRACT

Increasing climate change and anthropogenic pressures on a global scale are causing severe
water losses and disruption of ecological balance in lake ecosystems. In particular, drought,
overexploitation of water resources, and declining groundwater levels have led to substantial
reductions in lake surface area. This situation poses a significant threat to the sustainability of
water resources and underscores the need for long-term monitoring of lake systems. In this
context, Lake Aksehir was selected as the study area to determine long-term changes in surface
water extent. Over the past few decades, the lake has experienced significant surface area losses
as a result of both climatic variability and human-induced pressures. The main objective of this
study is to detect changes in the lake surface area between 1984 and 2025 using remote sensing
data. Within this scope, satellite images from Landsat 5 (TM), Landsat 7 (ETM+), and Landsat
8 (OLI) were evaluated using the Google Earth Engine (GEE) platform. To identify surface
water, the Normalized Difference Water Index (NDWI) and the Modified NDWI (MNDWI)
were calculated, and a threshold value of >0 was applied for water classification. The results
indicate that the surface area of Lake Aksehir has decreased continuously over the 1984-2025
period. According to NDWI data, the average annual decrease was -10.29 km?*/year, while
MNDWI data showed -10.26 km?/year. In addition, the high correlation coefficient between the
two indices (r = 0.998; R* = 0.994) indicates that the water-surface measurements are consistent
and that the results are reliable. In conclusion, this study quantitatively reveals a long-term
decline in the surface water extent of Lake Aksehir, and the findings emphasize that the lake is
under severe water pressure, underscoring the need to re-evaluate regional water management
policies.

Keywords: Lake Aksehir, Remote Sensing, NDWI, MNDWI
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OZET

Havacilikta kullanilan teknik sivilart (proses ve ¢alisma sivilari) kirleticilerden arindirmaya
yonelik modern teknolojiler kullanilmaktadir. Bu baglamda temizleme {initelerinin proses akis
semalarinda kuvvet alanlarinin (yercekimi, elektromanyetik, santrifiijlii, hidromekanik vb.)
kullanim1 yer almaktadir. Ozellikle pratik kullanim agisindan ilgi cekici olan, siv1 akisindan
kirleticileri ¢ikarmak i¢in manyetik alan kullanan iinitelerin tasarimlaridir. Bu tiir {initeler
genellikle manyetik separator veya manyetik filtre adini alir. Bu ¢alismada teknik akigkanlarin
cesitli submikron boyutlu karisimlardan arindirilmasi i¢in manyetik filtrelerin optimum tasarim
kosullar1 temizleme katsayisi acisindan incelenmistir. Manyetik filtrede farkli gbézenek
boyutlarina sahip dibi dokuma (twill weave) i¢ ice gecmis nikel ag paketinden olusturulmus
filtre matriksi kullamilmistir. Dis homojen manyetik alanda miknatislanan matrikste
parcaciklarin tutulmasi i¢in yerel aktif bolgeler olusturulmustur. Dis miknatislayict sistem,
teknik sivilarin fiziko-kimyasal 6zelliklerine ve kullanim hacimlerine gore sabit miknatislardan
veya elektromanyetik bobinlerden olusturulmustur. Filtre matriksinin geometrisi ve gézenek
boyutlar1 temizlenen pargaciklarin boyutlarina, geometrisine ve viskoz o6zelliklerine gore
secilmistir. Tutulan pargaciklarin matriks gézeneklerinde hareket yoriingesinin matematiksel
modeli olusturulmustur. Bu modelin filtreleme sisteminin parametrelerine goére analizi
yapilmustir. Sivilarin, temizlenen karigimlarin ve filtre yapisinin; hidrodinamik, reolojik,
geometrik ve manyetik Ozellikleri dikkate alinarak filtre ¢ikis karakteristigi—performans
formilii elde edilmistir. Filtre performansinin yiiksek segilmesi i¢in filtreleme sistemini
etkileyen parametreler arasinda optimum iliskilerin belirlenmesinin gerektigi gosterilmistir.
Sabit miknatisli manyetik filtrelerin performansini temizlenen teknik sivinin viskoz ve reolojik
ozelliklerinin manyetik alana gore daha fazla etkiledigi goriilmiistiir. Elde edilen sonuglara gore
manyetik filtre performansini etkileyen temel faktorlerin temizlenen sivinin filtreleme hizinin
ve filtre matriksinin miknatislanma 6zelliginin oldugu kanaati olusmustur. Bu nedenle diisiik

viskozlu havacilik yakiti ve yiiksek viskozlu yaglarin karigimlardan temizlenmesi igin
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kullanilacak manyetik filtrelerin yapisinin seciminde bu faktorler kapsaminda optimum
iliskilerin degerlendirilmesinin 6nemi vurgulanmistir. Manyetik filtrelerde teknik sivilarin daha
diisiik boyutlu (<Ium) pargaciklardan temizlenmesinde ise filtre performansinin koagulasyon
ve difiizyon teorileri bazinda degerlendirilmesi gerektigi sonucuna varilmistir. Calismanin
sonucunda, havacilik teknik sivilarin karisimlardan etkin temizlenmesi i¢in manyetik filtrenin
geometrik boyutlari ile performansi arasindaki optimum iligkinin se¢ilmesine yonelik oneriler
sunulmustur.

Anahtar kelimeler: Technical fluids, magnetic filters, magnetics, filter matrix

MAGNETIC FILTRATION FOR FINE PARTICLES REMOVAL FOR AVIATION
TECHNICAL FLUIDS

ABSTRACT

Modern technologies are employed to purify technical fluids (process and working fluids) used
in aviation from contaminants. In this context, process flow diagrams of purification units
incorporate the use of force fields (gravitational, electromagnetic, centrifugal,
hydromechanical, etc.). Particularly interesting from a practical standpoint are the designs of
units that utilize magnetic fields to remove contaminants from a liquid flow. Such units are
generally referred to as magnetic separators or magnetic filters. In this study, the optimal design
conditions of magnetic filters for purifying technical fluids from various submicron-sized
mixtures were examined in terms of the purification coefficient. The magnetic filter employed
a filter matrix composed of an interwoven nickel mesh pack with different pore sizes in a twill
weave configuration. Local active regions for particle capture were formed within the matrix
magnetized under an external homogeneous magnetic field. The external magnetizing system
was composed of permanent magnets or electromagnetic coils depending on the
physicochemical properties and operating volumes of the technical fluids. The geometry and
pore size of the filter matrix were selected according to the size, shape, and viscous properties
of the particles. A mathematical model of the particle trajectories within the matrix pores was
developed, and the model was analyzed with respect to the parameters of the filtration system.
Considering the hydrodynamic, rheological, geometric, and magnetic properties of the fluids,
mixtures, and filter structure, the outlet characteristic—performance formula of the magnetic
filter was derived. It was shown that determining the optimal relationships among the
parameters affecting the filtration system is necessary for achieving high filter performance. It

was observed that, for magnetic filters with permanent magnets, the viscous and rheological
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properties of the purified technical fluid influence the performance more significantly than the
magnetic field itself. The results indicated that the main factors affecting magnetic filter
performance are the filtration rate of the fluid and the magnetization property of the filter
matrix. Therefore, it was emphasized that evaluating the optimal relationships of these factors
is important when selecting the structure of magnetic filters used for purifying mixtures of low-
viscosity aviation fuels and high-viscosity oils. For purification of technical fluids from smaller
(<1 pm) particles, the filter performance should be evaluated based on coagulation and
diffusion theories. Consequently, recommendations were provided for selecting the optimal
relationship between the geometric dimensions and performance of magnetic filters to achieve
effective purification of aviation technical fluids from mixtures.

Keywords: Technical fluids, magnetic filters, magnetics, filter matrix
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OZET

Gaz metal ark kaynag islemleri 6zellikle niifuziyet eksikligi kusurlarina kars1 hassastir. Hatali
kaynak siirecleri, birlestirilen malzemelerin servis Omriinii ve mekanik dayanimini azaltir.
Genellikle bu kusurlarin tespiti, entegrasyonu zor ve maliyetli radyografik veya ultrasonik
muayene yontemleriyle yapilmaktadir. Literatlirde bildirilen 6l¢lim ve izleme yaklasimlarinin
yavag ve emek yogun dogasina bir ¢ozlim olarak, bu ¢alisma titresim ve ark parametrelerine
dayal1 bir test ve izleme sistemi 6nermektedir. Onerilen sistem, kaynak bdlgesine yakin
yerlestirilen akustik/titresim sensorleri araciliiyla arktaki dinamik davranisi yakalarken, ayni
anda kaynak akimi ve gerilimi gibi siire¢ parametrelerini 6zel bir veri toplama altyapisi
iizerinden kaydetmektedir. Deneysel sistemde, dort adet Dytran 3055D2 tek eksenli
piezoelektrik sensor ve dort kanalli Sinus Apollo-4B veri toplama iinitesi kullanilmis; ayrica
HBK Dytran 6011A30 kablolama tercih edilmistir. Akim ve gerilim degerleri, kaynak gii¢
kaynag1 ara-yiizii lizerinden ortalama degerler olarak elde edilmistir. Sensdrlerin se¢ciminde
bant genisligi, hassasiyet-gliriiltii dengesi ve mekanik baglant1 (baglanti elemani, parca kiitlesi
ve kablo yonlendirmesi) dikkate alinmistir. Sinyal-giiriiltii oranini en iist diizeye ¢ikarmak i¢in
yerlestirme kriterleri deneysel olarak belirlenmistir. Daha sonra sensorler entegre edilmis ve
verilerin veri toplama kartina ve bilgisayara aktarimi igin gerekli iletisim altyapisi
olusturulmustur. Veri kaydediciden alinan akustik/titresim verileri ile ara-yiizden alinan
akim/gerilim verileri LabVIEW/MATLAB ortaminda islenmistir. Hizli Fourier dontisiimii
(FFT) ve gii¢ spektral yogunlugu (PSD) hesaplanmistir. Analiz sirasinda, mengenelerin agilip
kapanmas1 veya robotun konumlanmasi gibi kaynak siireci digindaki fazlar baskin frekans

icerikleriyle tanimlanarak zaman penceresi yontemiyle izole edilmistir. Farkli kaynak
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islemlerinin (diiz dikis ve zikzak dikis) ve parametre kombinasyonlarinin kendine 6zgii spektral
imzalar1 ortaya konmustur ve kaynak kusurlar1 bu imzalar {izerinden incelenmistir. Gelistirilen
sistem, hurda ve yeniden isleme oranlarini azaltma potansiyeline sahip olup, malzeme ve enerji

verimliligini artirarak karbon ayak izini diigiirmeyi amaglamaktadir.

Anahtar kelimeler: Gaz metal ark kaynagi, Veri toplama, Spektral analiz, Siire¢ izleme.

HYBRID SENSOR INTEGRATION AND DATA ACQUISITION IN AN
INDUSTRIAL GMAW CELL FOR SUSTAINABLE MANUFACTURING

ABSTRACT

Gas metal arc welding (GMAW) processes are particularly susceptible to lack of penetration
defects. These defects reduce the service life and mechanical strength of the joined materials.
Such defects are usually identified using costly and difficult-to-integrate radiographic and
ultrasonic inspection methods. In response to the slow and labor-intensive nature of the
measurement and monitoring approaches reported in the literature, this study proposes a testing
and monitoring system based on vibration and arc parameters. This system uses
acoustic/vibration sensors positioned near the weld zone to capture the arc’s dynamic behavior,
while simultaneously acquiring process parameters such as welding current and voltage via a
dedicated data-acquisition infrastructure. In the experimental setup, four Dytran 3055D2 single-
axis piezoelectric sensors and a four-channel Sinus Apollo-4B data acquisition unit were used,
and HBK Dytran 6011A30 cabling was selected. Current and voltage were obtained as average
values through the welding power source interface. The selection of sensors considered
bandwidth, the sensitivity—noise trade-off and mechanical coupling (fixture, part mass and
cable routing). Placement criteria were established experimentally to maximize the signal-to-
noise ratio. Subsequently, the sensors were integrated and the communication infrastructure
required for transfer to the data acquisition board and computer was set up. Acoustic/vibration
data from the data logger and current/voltage data from the interface were processed in
LabVIEW/MATLAB, and the fast Fourier transform (FFT) and power spectral density (PSD)
were computed. During the analysis, phases outside the process, such as clamp opening/closing
and robot positioning, were identified by their dominant frequency content and isolated via
time-windowing. The distinct spectral signatures of different welding operations and parameter
combinations were demonstrated, and welding defects were examined through these signatures.
The developed system has the potential to reduce scrap and rework rates, thereby improving
material and energy efficiency, as well as lowering the carbon footprint.

Keywords: Gas metal arc welding, Data acquisition, Spectral analysis, Process monitoring.

115



~ ISARC

/Sf“c INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

>

o
Z, =
LN AN

- 000
1. INTRODUCTION

Gas metal arc welding (GMAW) cells play a critical role in industrial production processes by
enabling high-precision operation (Kah et al. 2013), (Cheng et al. 2021). In addition, GMAW
is one of the most important welding technologies due to the efficiency and high quality. In
GMAW process, there are weld defects such as lack of penetration, and porosity (Li et al. 2023).
The real-time defect detection contributes to improving welding quality.

Several sensing systems, including current, voltage, acoustic/vibration, and optical sensing, are
used to monitor the welding process and welding flaws (He et al. 2016), (Cui et al. 2019),
(Yusof et al. 2020), (Wu et al. 2017). A nonlinear model for estimating the weld penetration in
pulsed GMAW using the obtained welding voltage was introduced by (Zhang et al. 2019).
Nevertheless, information about molten pools cannot be detected by voltage or current sensors.
A method for transferring an experienced welder's "hearing" skill to an automated testing
process is provided in a study using acoustic sensing (Li et al. 2023). To do this, a fully
automated welding fixture was equipped with an acoustic measurement instrument that records
audible sound. Researchers looked at a relationship between arc current, arc voltage, and the
sound produced by the arc (Cayo et al. 2009). In a formula that was confirmed by (Cayo et al.
2018), they explained the connection between the arc energy and the sound emitted. However,
during the welding process, noise from the surrounding environment can affect the acoustic
sensors. A review of the literature reveals a need for a generalizable data acquisition system of
a hybrid nature that evaluates different sensor parameters.

In this study, a real-time, reliable, generalizable, novel, and locally developed data acquisition
system was developed for the detection of gas shielded welding defects using a hybrid sensor
approach. In the experimental system, four single-axis piezoelectric sensors and a four-channel
data logger were initially used. Subsequently, the acoustic/vibration data obtained from the
system and the current/voltage data obtained from the interface were transferred to the
LabVIEW/MATLAB environment. Penetration deficiencies were detected based on threshold
values determined by calculating the fast Fourier transform (FFT) and power spectral density
(PSD). The proposed system enables the rapid detection of errors occurring during the welding
process, thereby preventing economic losses resulting from production stoppages.

2. DEVELOPED DATA ACQUISITION SYSTEM FOR GMAW CELL

The general structure of the proposed data acquisition system is shown in Figure 1. The entire
gas welding process is monitored by sensors in the system, and notifications can be displayed
on the operator screen. The general structure of the system is described in this section under

relevant subheadings. First, the system design, location selection, and integration of
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acoustic/vibration/current/voltage sensors are explained. In the next stage, the data collection

infrastructure is detailed, and the operator notification interface and fault detection method are

presented.
Welding Cell
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Figure 1. Schematic Representation of the Product

2.1. System Design and Sensor Integration

In the GMAW process, data obtained from current/voltage sensors and acoustic/vibration
sensors constitute important inputs for process monitoring. At the same time, these sensors help
detect errors by collecting data from the environment where the process takes place. Current
sensor data is obtained from the current in the welding wire during the gas welding process,
while acoustic sensor data is used to measure the sounds in the environment where the process
takes place. By analysing vibration signals, it is possible to detect and classify different types
of defects such as porosity, lack of fusion, and lack of penetration. Current information is
directly related to the amount of heat generated during the welding process and can provide
information about the energy input. Various defects that occur during welding can be detected
due to characteristic changes in the current of the welding machine.

Preliminary studies were conducted by carefully selecting the location of the acoustic-vibration
sensors and examining the amplitude changes in the signals obtained at fault moments. The

results of the studies indicated that the use of four Dytran 3055D2 single-axis piezoelectric
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sensors and the Sinus Apollo It 4B device, which has a four-channel reading feature, was

appropriate.

(@) (b) ©

Figure 2. (a) Dytran 3055D2 single-axis piezoelectric accelerometer, (b) Dytran 6011A30
Cable, (c) Sinus Apollo It 4B model data logger

Lack of penetration and porosity defects occurring in the gas welding process are shown in
Figure 3. Insufficient heat and incorrect welding parameters cause lack of penetration defects,
while factors such as dirt and moisture at the welding site cause porosity defects. The result of
lack of penetration defects is weak connections in the root area. Porosity defects cause voids
and weakening in the weld metal. In the proposed system, after the entire welding process is
completed, the sub-process where the defect occurred is tagged with the relevant event. By
examining the tagged events, defect predictions are made based on threshold values in the

identified sensor data, thereby preventing uncertain stoppages in the manufacturing process.

Lack of penetration

Figure 3. The defects observed in Measurement 1 and the labeling of these defects
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Data collected for the welding process was analyzed by testing different numbers of sensors
and different placement locations (on the device, fixed part, etc.). As a result, Dytran 3055D2
single-axis piezoelectric sensors were placed at 4 locations on the gas shielded welding line,
and the data was collected using the Sinus Apollo It 4B device. Eight different processes are
applied to the welded part. These processes are visualized in the Figure 4. While each stage can
be clearly observed, the reason for the high signal amplitudes in the last two processes is that

the sensor is positioned closer to that location.

RIGHT SIDE RIGHT SIDE §

Figure 4. The sequence of operations performed on the part during gas welding, and display of all
data collected by the implemented system for the entire process

2.2. Development of a Data Acquisition and Monitoring System

Following the selection of sensor placement and data acquisition devices, the software
integration of the data acquisition system and the monitoring system were developed. The
system utilizes software developed in real time within the LabVIEW environment to implement
the threshold-based error detection method and perform the necessary signal analyses. The data
from the sensors is accurately recorded and processed. At this stage, the connections between
the analogue input card, which forms the real-time data monitoring system, and the electronic
measurement card have been established, and the relevant connections for the digital output
card have been made. The observation of the desired information and communication between
the PC and the system have been achieved. The cleaning, organization, processing, and analysis
of the collected data can be performed in the LabVIEW environment. When creating the data
set, the obtained real data is recorded according to certain criteria, such as sampling frequency

and event recording time.
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A user interface was developed to allow the operator to visualize data and monitor the
error/correct status of the analyzed signal using the OK-NOK indicator. Various graphical
functions have also been added to the interface. These functions allow the user to visually
analyze the signal in detail. Figure 5 shows the front-end screen of the user interface with
explanations. For remote monitoring of the created program, the necessary settings have been
implemented to monitor and control the program interface from any location with an internet

connection via a network server. Remote monitoring of data can be achieved by adding the

name and standard resource locator (URL) address of the do| SrPhoptions |of Statusbar | oreated

[¢)

program via the network publishing tool.
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Figure 5. Operator interface panel

3. RESULTS AND DISCUSSION

In the developed system, the collected hybrid sensor data can be processed in the
LabVIEW/MATLAB environment to detect faults. In this step, the Fast Fourier Transform
(FFT) is first applied to the acquired sensor data, and the power spectral density (PSD) is
calculated. Subsequently, fault/non-fault welding detection can be performed based on the
defined threshold values. During the analysis, phases outside the welding process, such as the
opening and closing of the clamps or the positioning of the robot, were isolated using the time
window method by identifying them with dominant frequency content. The unique spectral
signatures of different welding processes (straight stitch and zigzag stitch) and parameter
combinations were revealed, and welding defects were examined based on these signatures.
The vibration/acoustic sensor data collected for the welding process is shown in Figure 6. Eight
different processes are applied to the welded part. While each stage can be clearly observed,
the reason for the high signal amplitudes in the last two processes is that the sensor is positioned

closer to that location.
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Figure 6. Vibration signals during the process
The data obtained from the vibration sensors installed on the GMAW cell were subjected to
FFT analysis for preliminary analysis. Figure 7 shows the amplitude distribution in the
frequency domain for four different measurements (weldingl.wav, welding2.wav,
welding3.wav, welding4.wav). Vibration data was analyzed in the frequency range from 0 Hz
to 14,000 Hz. Vibration amplitudes vary within a small range, and amplitude values are
approximately between 0 and 1x1073. The four different measurements (data taken during the
same process) yield very similar results. The graphs are superimposed and generally show
similar patterns. However, there are minor differences in some regions (e.g., between 0-2000

Hz and 8000-10000 Hz). These differences are used to detect welding defcts in the proposed

system.
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Figure 7. FFT analysis of vibration sensor data of a GMAW cell
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4. CONCLUSIONS

A data acquisition system for detecting defects in welding processes in GMAW cells using a
hybrid sensor approach has been developed in this study. The developed system differs from
other devices in terms of its control scope, hybrid sensor approach, suitability for operation in
artificial intelligence environments, and applicability to generalized welding processes.
Maintenance sensors in the literature monitor the health of the specific area where they are
installed on machines/equipment and are therefore regionally limited. If monitoring is required
across the entire machine, they must be installed on all mechanical components. The proposed
method systematizes the local maintenance process and eliminates this dependency. In addition,
a system suitable for classifying collected data and predicting fault types has been developed.
Finally, predictive maintenance sensors can be used on the motors of welding robots, but this
can only monitor the health of the robot. It is not designed to detect whether the error is due to
the accuracy of the process or the parts being processed. The developed system is designed to

make this distinction in welding operations.
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RIDGE, LASSO VE.ELAS'yiK NET REGRESYON TAHMIN EDiCiLERi jLE
METEOROLOJIK DEGISKENLERIN KARSILASTIRMALI ANALIZi
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Malatya Turgut Ozal University, Department of Computer Engineering, Malatya, Turkey
ORCID ID: 0000-0002-2089-5214
OZET

Regresyon analizi, iki veya daha fazla nicel degisken arasindaki iliskiyi kullanarak bir degiskeni
diger degiskenler araciligiyla kestirmek i¢in bagvurulan istatistiksel bir yontemdir. Regresyon
modellerinde parametre tahmini yapmak icin en sik kullanilan yontem en kiiciik kareler
yontemidir. Bu yontemde temel amag, gergek degerler ile model tarafindan kestirimde
bulunulan degerler arasindaki farklara dayali hata kareler toplamini minimize etmektir. Bu
sayede modelin gercek degerlere en yakin kestirimlerde bulunmasi amaglanmaktadir. Ancak
veri setinde yer alan bagimsiz degiskenler arasinda yiiksek iliski oldugu durumlarda bu yontem
giivenilir sonuglar vermemektedir. Bu sorun nedeniyle hangi bagimsiz degiskenin regresyon
modeli i¢in en Onemli oldugu belirlenememekte, regresyon Kkatsayilarinin isaretleri
degisebilmekte, ayn1 veri setinden farkli tahminler elde edilebilmektedir ve modelin tahmin
performansi diismektedir. Bu nedenlerden dolay1 en kiiciik kareler yerine diizenlilestirme
yontemleri yani Ridge, Lasso ve Elastic Net regresyon yontemleri kullanilmaktadir. Lasso ,
Ridge ve Elastic Net gibi diizenleme yontemleri, ¢oklu dogrusalligi ele alan ve 6zellik se¢imine
yardimci olan asirt uyumu Onleyerek dogrusal regresyon modellerini iyilestirmeye yardimci
olur. Bu teknikler, modelin dogrulugunu ve kararliligini artirir. Calismada Malatya Meteoroloji
Istasyonundan temin edilen Ocak 1980- Ocak 2020 yillarma ait meteorolojik veriler
kullanilarak Malatya ili nem seviyelerinin modellenmesinde ridge, lasso ve elastik net
regresyon tahmin algoritmalarinin karsilagtirmali analizi ger¢eklestirilmistir. Bagimli degisken
olan nem (%) ile ortalama sicaklik, maksimum sicaklik, minimum sicaklik, ortalama riizgar
hizi, riizgar yonii ve ortalama atmosfer basinci arasindaki iligkiler incelenmistir. Calismada
cesitli senaryolar altinda s6z konusu tahmin edicilerden hangisinin daha 1yi sonuglar verecegi
analiz edilmistir. Meteorolojik veriler icin yapilan c¢alismada Ridge regresyon diger
yontemlerden daha yiiksek tahmin performansi sergilemistir. Simiilasyon analizlerinde ise hata
kareler ortalama degerleri baz alindiginda degisken sayisinin fazla oldugu karmasik veri
setlerinde Lasso regresyon, degisken sayisinin az oldugu durumlarda ise Ridge regresyon
yonteminin daha basarili sonuglar tlirettigi goriilmiistiir.

Anahtar kelimeler: Meteorolojik degiskenler, ridge regresyon, lasso regresyon, elastik net
regresyon
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COMPARATIVE ANALYSIS OF METEOROLOGICAL VARIABLES USING
RIDGE, LASSO, AND ELASTIC NET REGRESSION ESTIMATORS

ABSTRACT

Regression analysis is a statistical method used to predict one variable through its relationship
with two or more quantitative variables. The most commonly used technique for parameter
estimation in regression models is the least squares method. The main objective of this approach
is to minimize the sum of squared errors based on the differences between the actual values and
the values predicted by the model, thereby ensuring that the model produces estimates that are
as close as possible to the real observations.However, when there is a high correlation among
the independent variables in the dataset, this method fails to provide reliable results. In such
cases, it becomes difficult to determine which independent variable is most important for the
regression model, the signs of the regression coefficients may change, different estimates may
be obtained from the same dataset, and the predictive performance of the model tends to
deteriorate.For these reasons, regularization methods such as Ridge, Lasso, and Elastic Net
regression are preferred instead of the ordinary least squares approach. Regularization
techniques like Lasso, Ridge, and Elastic Net address multicollinearity, prevent overfitting, and
enhance linear regression models by aiding in feature selection. These techniques contribute to
improving the accuracy and stability of the model. In this study, a comparative analysis of
Ridge, Lasso, and Elastic Net regression estimators was conducted for modeling humidity
levels in Malatya, using meteorological data obtained from the Malatya Meteorology Station
covering the period from January 1980 to January 2020. The relationships between the
dependent variable—humidity (%)—and independent variables such as mean temperature,
maximum temperature, minimum temperature, average wind speed, wind direction, and mean
atmospheric pressure were examined. Under various scenarios, the study analyzed which
estimator yielded better predictive performance. In the study conducted on meteorological data,
the Ridge regression model exhibited higher predictive performance compared to the other
methods. Based on the mean squared error values obtained from the simulation analyses, it was
observed that the Lasso regression performed better in complex datasets with a large number
of variables, whereas the Ridge regression yielded more accurate results in cases with fewer
variables.

Keywords: Meteorological variables, ridge regression, lasso regression, elastic net regression
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PREDICTING CUSTOMER PURCHASE INTENT USING MACHINE LEARNING
MODELS

Negar AFSHARTOUS

Information Technology, Faculty of computer and Technology sciences, Eastern Mediterranean
University, Famagusta, North Cyprus via Mersin 10, Turkey

ORCID ID: 0009-0006-6036-0771

ABSTRACT

Understanding and predicting customer purchase intent is a key challenge in e-commerce
analytics. This study explores how machine learning models can predict whether an online
shopping session will result in a purchase, based on behavioral and contextual features.

The analysis utilized the Online Shoppers Purchasing Intention dataset from the UCI Machine
Learning Repository, consisting of over 12,000 browsing sessions from an online retail website.
Each record includes quantitative and categorical variables describing visitor behavior, such as
the number and duration of administrative, informational, and product-related page visits,
bounce and exit rates, page value, month of visit, and visitor type. The target variable (Revenue)
indicates whether a session ended in a purchase (15.5% positive cases).

The dataset was split into training (75%) and testing (25%) sets using stratified sampling to
preserve the class distribution. Two supervised learning models were trained and compared:
Logistic Regression and a Decision Tree Classifier, both using class weight="balanced" to
address class imbalance. Performance evaluation employed accuracy, precision, recall, F1-
score, and confusion matrix metrics.

Results showed that both models achieved strong overall performance, with approximately
85.5% accuracy. The Decision Tree model achieved a higher recall (0.83) and F1-score (0.64)
for identifying potential buyers, while the Logistic Regression model provided interpretable
coefficients revealing that Page Values, Product Related Duration, and Month Nov positively
influenced purchase likelihood. Conversely, Exit Rates and Bounce Rates had negative effects.
These results confirm that even basic machine learning models can effectively capture online
purchasing patterns and predict customer intent. The findings can support the design of targeted
marketing campaigns, real-time purchase prediction systems, and customer segmentation
strategies. Future work will extend this analysis to ensemble methods such as Random Forests
and XG Boost to enhance predictive power.

Keywords: Customer behavior, Purchase intent, E-commerce analytics, Machine learning,

Logistic regression, Decision tree, Data splitting
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HYBRID VISION TRANSFORMER AND MACHINE LEARNING FRAMEWORK
FOR FUNDUS IMAGE-BASED RETINAL DISEASE CLASSIFICATION
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ABSTRACT

Eye diseases are among the leading causes of irreversible vision loss worldwide, and early
diagnosis and accurate classification play a critical role in preventing disease progression. Early
diagnosis of retinal diseases, particularly age-related macular degeneration (AMD), cataracts,
and diabetic retinopathy (DR), is possible through the analysis of fundus images. However,
manual evaluation of these images is time-consuming and subject to observer variability. In this
study, a feature extraction approach based on Vision Transformer (ViT) is proposed to enable
automatic classification of these diseases from fundus images. Deep feature representations
were extracted using four different ViT architectures (ViT-Base/16, ViT-Base/32, ViT-
Large/16, and ViT-Large/32) and evaluated on six classical machine learning classifiers
(XGBoost, SVM, KNN, GBM, Random Forest, and Logistic Regression). Experimental results
show that the ViT-Large/16 model achieved the highest performance with a 90.98% accuracy
rate by learning retinal details more effectively, thanks to its small patch size. Additionally, the
Logistic Regression and XGBoost models emerged as the most successful classifiers in terms
of both accuracy and stability. The findings reveal that integrating transformer-based deep
feature extraction with classical machine learning algorithms offers a practical, reliable, and
generalizable solution for multi-class eye disease detection from fundus images.

Keywords: Fundus Images, Vision Transformer (ViT), Age-Related Macular Degeneration,

Diabetic Retinopathy, Cataract

1.INTRODUCTION

Age-related macular degeneration (AMD), cataracts, and diabetic retinopathy (DR) are among
the most common causes of vision loss and blindness worldwide (Dong et al., 2021; Berto et
al., 2023). These eye diseases particularly affect older age groups and individuals with chronic

metabolic disorders such as diabetes (El-Den et al., 2024). Early and accurate diagnosis of these
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diseases is critical in preventing permanent vision loss. However, manual examination of
fundus (retina) images requires evaluation by specialist ophthalmologists and can lead to inter-
observer variability. Recent advances in artificial intelligence (AI) and deep learning have
enabled the automatic classification of such eye diseases and offer the potential for high
accuracy, speed, and accessibility in early diagnosis (EI-Den et al., 2024; Goutam et al., 2022;
Junayed et al., 2021).

Fundus images are medically critical diagnostic images that allow for detailed examination of
the retinal layer's vascular structure, macula, optic nerve head, and other retinal components.
Analyses performed on these images enable the detection of diseases such as macular
degeneration, cataracts, and diabetic retinopathy, even in their early stages. However, the
quality of fundus images is significantly affected by factors such as shooting conditions, light
reflections, blurring, noise, and inter-individual anatomical differences. This situation
complicates manual examination, especially in large-scale screening programs, and can reduce
diagnostic accuracy (Dash et al., 2024). Furthermore, the fact that different diseases exhibit
similar visual signs (e.g., vascular thickening or spot-like anomalies) complicates the
classification process. Therefore, the development of deep learning-based models for the
automatic analysis of fundus images is of great importance in terms of both standardizing the
diagnostic process and increasing clinical efficiency.

Chea and Nam used ResNet-based deep learning models to classify diabetic retinopathy,
glaucoma, and age-related macular degeneration from fundus images in their 2021 study (Chea
& Nam, 2021). In experiments conducted with a dataset of 2,335 images from five open datasets
(ORIGA, IDRiD, MESSIDOR, ARIA, STARE), the ResNet-50 model showed the highest
performance with an accuracy rate of 91.16%. This study demonstrated the effectiveness of
deep learning-based approaches in the detection of multiple eye diseases. In the same year,
Magsood and colleagues proposed a new method for the automatic detection of AMD from
fundus images (Magsood et al., 2021). In the study, the macula region was automatically
extracted using contrast enhancement, top-hat transformation, a modified Kirsch template
method, and OTSU thresholding stages. The method was tested on a total of 1349 fundus
images from the DRIVE, STARE, MESSIDOR, and DIARETDBI1 databases, achieving an
average sensitivity of 97.79%, specificity of 97.65%, and accuracy of 97.60%. These results
demonstrate that the proposed method offers high performance in both macula detection and
AMD diagnosis.

In 2023, Choudhary and colleagues proposed a transfer learning-based VGG-19 model for the

automatic classification of retinal diseases from optical coherence tomography (OCT) images
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(Choudhary et al., 2023). The model was trained on approximately 84,000 OCT retinal images

obtained from the Mendeley database and successfully distinguished four classes: choroidal
neovascularization (CNV), drusen, diabetic macular edema (DME), and normal. In
experimental results, the proposed model demonstrated superior performance compared to
previous studies, with 99.17% accuracy, 99.0% sensitivity, 99.5% specificity, and an AUC
value of 0.9997. This study demonstrated that transfer learning offers high accuracy and
generalizability in OCT-based retinal disease classification.

In 2021, Dong and colleagues reviewed 19 studies on Al-based detection from AMD fundus
images (Dong et al., 2021b). The meta-analysis reported that Al-based methods demonstrated
high performance in AMD detection, with an average sensitivity of 88%, specificity of 90%,
and AUC of 98.3%. Convolutional neural networks (CNN) and the AREDS dataset were most
commonly used; these methods were reported to achieve accuracy levels comparable to those
of expert ophthalmologists. The study emphasizes that Al-based automated systems can be a
reliable clinical support tool for AMD diagnosis.

In their 2024 study, Aya A. Abd El-Khalek and colleagues proposed a comprehensive machine
learning-based CAD (Computer-Aided Diagnosis) system for the automatic classification of
AMD (El-Khalek et al., 2024). The study used 864 fundus images; contrast-limited adaptive
histogram equalization (CLAHE) and region of interest (ROI) extraction were applied during
the data preprocessing stage. Features were extracted using gray-level co-occurrence matrices
(GLCM) and gray-level run length matrices (GLRLM); then, different classifiers such as
LightGBM, XGBoost, Random Forest, MLP, SVM, and KNN were optimized using the Tree
of Parzen Estimator (TPE). The highest success rate achieved was reported as 96.85% accuracy,
93.72% sensitivity, and 97.89% specificity. These results demonstrate that machine learning-
based methods can be applied with high accuracy in the diagnosis of AMD from fundus images.
Unlike deep learning-based approaches in the literature, this study performed multi-class eye
disease classification from fundus images. The Kaggle “Macular Degeneration Disease
Dataset” used in this study includes AMD, cataract, diabetic retinopathy (DR), and normal
retina classes. In the study, deep feature extraction was performed on fundus images using
different variants of ViT architectures (ViT-Base/16, ViT-Base/32, ViT-Large/16, and ViT-
Large/32), and various classical machine learning classifiers (XGBoost, SVM, KNN, GBM,
Random Forest, and Logistic Regression) were trained on the obtained representations. The
results obtained demonstrate that ViT-based features have high discriminative power in the
automatic classification of eye diseases and, when used in conjunction with classical classifiers,

constitute an effective alternative.
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2.MATERIAL AND METHOD
2.1.Dataset

The dataset used in the study is the open-access collection of fundus images titled “Macular

Degeneration Disease Dataset” available on the Kaggle platform (Kaggle 2025). The dataset

consists of color fundus (retina) photographs and was prepared for the classification of various

retinal diseases. The images clearly show structural components of the retina, such as the

vascular structure, optic disc, macula, and fovea; thus, they are suitable for use in

ophthalmological diagnosis and research studies.

AMD

\ Diabetes Normal /

Figure 1. Examples of the dataset
The dataset consists of four different classes: AMD (Age-Related Macular Degeneration) is
characterized by central vision loss resulting from degenerative changes in the macula. Cataract
is a disease that causes cloudiness in the lens of the eye, preventing light from focusing properly

on the retina. Diabetic Retinopathy is a pathological condition characterized by

microaneurysms, leakage, and bleeding in the retinal vessels caused by diabetes. The Normal

class consists of healthy retinal images without any pathological findings.
Each class is represented in a balanced manner in the dataset. The training folder contains a

total of ~1,594 fundus images, approximately AMD: 394, Cataract: 400, Diabetes: 400, and

Normal: 400. The images are in JPEG format and are typically 512x512 or 256%256 pixels in
size. The images were taken in a clinical setting, with varying color contrast and lighting levels;

this provides an advantage in terms of increasing the model's generalizability.
To improve the model's performance, resizing, normalization, and, when necessary, data

augmentation were applied to the fundus images during the data preprocessing stage. All images
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were converted to 224x224 pixels, pixels were normalized to the [0,1] range, and operations
such as horizontal-vertical flipping, rotation, and brightness changes were used during training
to reduce the model's tendency to overfit.

This dataset, possessing both sufficient diversity and balanced distribution for multi-class eye
disease classification from fundus images, served as a suitable reference for comparing the
performance of ViT-based feature extraction and classical machine learning classifiers.
2.2.Method

In recent years, the success of deep learning-based models in visual recognition tasks has led to
significant advances, particularly in the field of medical imaging. In this study, a feature
extraction approach based on the ViT architecture was adopted to enable the automatic
classification of retinal diseases from fundus images. Unlike classical convolutional neural
networks (CNNs), ViT is a structure that directly applies Transformer-based attention (self-
attention) mechanisms to the image domain. The model divides an image into fixed-size
patches, processes each patch as a sequence element, and correlates these representations with
each other through multi-layer attention blocks. This allows the model to capture both local and
global visual relationships. This approach provides a significant advantage, particularly in
learning the spatial relationships of delicate vascular structures, color transitions around the
macula, and pathological lesions found in retinal fundus images.

Four different Vision Transformer (ViT) architectures were evaluated in this study: ViT-
Base/16, ViT-Base/32, ViT-Large/16, and ViT-Large/32. The terms “Base” and ‘Large’ in
these names refer to structural features such as the number of layers, hidden size, and number
of parameters that determine the scale of the model. At the same time, the expressions “/16”
and “/32” indicate the size of the patches into which the input image is divided.

The Vision Transformer divides the input image into patches of specific sizes (e.g., 16x16 or
32x32), flattens the pixels of each patch, and represents each patch as a vector. These patch
vectors are then converted into a sequence by adding a fixed positional embedding. Thus, the
model processes an image as a sequential input, similar to words in a sentence. These sequences
are passed through multi-layer Transformer blocks; each block consists of multi-head self-
attention and feed-forward network components. This structure enables the model to learn both
local details and global contextual relationships in the image.

ViT-Base models contain 12 Transformer layers, 768 hidden dimensions, and approximately
86 million parameters. This architecture delivers fast and balanced performance on medium-
sized datasets. In contrast, ViT-Large models have a deeper representation with 24 layers, 1024

hidden dimensions, and approximately 307 million parameters. As the model size increases, its

130




=

SCEAN/,
55 .

T

ESce e

ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

capacity to learn complex textural patterns improves; therefore, ViT-Large architectures are
better able to capture microscopic vascular structures, lesion boundaries, and macular contrast
changes in fundus images.

Patch size is a critical parameter that determines the model's perceptual granularity. 16x16
patches allow for a higher resolution representation of fine details in the image (e.g.,
pathological structures such as microaneurysms, pigment irregularities, or drusen deposits)
compared to 32x32 patches. Therefore, the ViT-Large/16 model provides higher sensitivity,
particularly in the detection of small lesions and early-stage pathological changes. The ViT-
Base/32 model, on the other hand, requires less computational cost and has been used as a faster
but relatively lower-detail alternative.

All models were initialized with pre-trained weights on the ImageNet dataset. This approach is
based on the principle of transfer learning. It enables the model to converge more quickly by
reusing existing visual representations rather than learning from scratch on fundus images.
Thus, high accuracy can be achieved even with relatively limited medical image datasets. This
pre-training enhances the model's ability to recognize basic visual features (edges, texture, color
transitions), enabling it to produce deeper and more meaningful representations in a medical
context.

Embedded features obtained from ViT models were then used as input to classical machine
learning classifiers. At this stage, XGBoost, Support Vector Machine (SVM), K-Nearest
Neighbors (KNN), Gradient Boosting Machine (GBM), Random Forest (RF), and Logistic
Regression (LR) algorithms were applied. The performance of each model was compared using
metrics such as accuracy, recall, precision, and F1-score. XGBoost and GBM, as tree-based
ensemble methods, were effective in learning complex decision boundaries; SVM stood out
with its ability to find the optimal separating hyperplane in high-dimensional feature spaces.
KNN offered an intuitive approach based on the distance between similar examples; Random
Forest reduced the risk of overfitting by combining multiple decision trees. Finally, Logistic
Regression has been used as a baseline comparison model due to its linear classification
capability.

This proposed structure combines the powerful feature extraction capabilities of deep learning
with the interpretability of machine learning by integrating ViT-based deep representations with
classical classifiers. This has resulted in high accuracy, generalizability, and clinical

applicability in the detection of multi-class eye diseases from fundus images.
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3.EXPERIMENTAL RESULTS

In the study, feature embeddings obtained from four different ViT models (ViT-Base/16, ViT-
Base/32, ViT-Large/16, and ViT-Large/32) were evaluated separately using various classifiers
(XGBoost, SVM, KNN, GBM, Random Forest, and Logistic Regression). Experimental
analyses were performed on a fundus dataset consisting of four classes (AMD, Cataract,
Diabetic Retinopathy, and Normal), and the Accuracy, Recall, Precision, and F1-score values
of each model were calculated. Additionally, Confusion Matrix analysis was performed on the
training and test sets to evaluate the generalizability level of the models. The results obtained
demonstrate that ViT-based deep representation learning offers strong discrimination capability

in eye disease classification from fundus images.

Table 1. Classification performance of ViT-Base/16 feature representations with different classifiers

Recall F1 — Score

Acc (%) Pre (%) (%) (%) Time (s)

XGBoost 88.72% 89% 89% 89% 34.07
SVM 86.22% 86% 86% 86% 1.41
KNN 78.20% 79% 78% 78% 0.01
GBM 86.22% 86% 86% 86% 275.76
Random Forest 83.71% 84% 84% 84% 4.22
Logistic

. 88.97% 89% 89% 89% 8.26
Regression

Table 1 presents the performance results of six different machine learning classifiers applied to
feature representations obtained using the ViT-Base/16 architecture. Based on the obtained
values, the XGBoost and Logistic Regression models showed the highest accuracy rates. The
XGBoost model achieved 88.72% accuracy, 89% precision, 89% recall, and 89% F1-score,
while the Logistic Regression model similarly showed the highest overall success with 88.97%
accuracy. The SVM and GBM models provided stable results with 86.22% accuracy and 86%
F1-score, respectively. In contrast, the KNN model had the lowest performance with 78.20%
accuracy. The Random Forest model achieved 83.71% accuracy, demonstrating moderate
success.

In terms of time, KNN (0.01 s) and SVM (1.41 s) were the fastest classification algorithms,
while GBM (275.76 s) stood out as the model with the longest processing time. These results
demonstrate that the deep features extracted by ViT-Base/16 work well with different
classifiers, particularly the XGBoost and Logistic Regression models, which offer both high

accuracy and stable performance.
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Table 2. Classification performance of ViT-Base/32 feature representations with different classifiers

Recall F1 — Score

Acc (%) Pre (%) (%) (%) Time (s)

XGBoost 85.71% 86% 86% 86% 18.43
SVM 84.21% 84% 84% 84% 1.61
KNN 76.19% 76% 76% 75% 0.01
GBM 84.21% 84% 84% 84% 274.38
Random Forest 82.21% 82% 82% 82% 4.25
Logistic

. 86.72% 87% 87% 87% 7.57
Regression

Table 2 shows the performance results achieved by features extracted using the ViT-Base/32
architecture on different machine learning classifiers. According to the results, the Logistic
Regression model demonstrated the highest overall success with 86.72% accuracy, 87%
precision, 87% recall, and 87% F1-score. The XGBoost model achieved a similar performance
with an accuracy rate of 85.71%. The SVM and GBM models both showed similar success with
an accuracy value of 84.21%. The Random Forest model achieved 82.21% accuracy, while the
KNN classifier lagged behind other models with 76.19% accuracy.
When examining processing times, KNN (0.01 s) was the fastest model, while GBM (274.38
s) again had the longest processing time. These findings indicate that the ViT-Base/32 model
showed a slight decrease in detail sensitivity due to its larger patch size, but the Logistic
Regression and XGBoost algorithms were able to make the most efficient use of these feature
representations.

Table 3. Classification performance of ViT-Large/16 feature representations with different classifiers

Recall F1 — Score

Acc (%) Pre (%) (%) (%) Time (s)

XGBoost 88.22% 88% 88% 88% 712.33
SVM 88.72% 89% 89% 89% 1.28
KNN 76.44% 77% 76% 76% 0.01
GBM 87.97% 88% 88% 88% 272.26
Random Forest 86.47% 87% 86% 86% 4.15
Logistic

. 90.98% 91% 91% 91% 11.79
Regression

Table 3 shows the performance values obtained by evaluating the deep features extracted from
the ViT-Large/16 model using different machine learning classifiers. According to the results,
the Logistic Regression model achieved the highest overall success with 90.98% accuracy, 91%
precision, 91% recall, and 91% F1-score. The SVM model similarly demonstrated strong

performance with an accuracy rate of 88.72%. The XGBoost and GBM models achieved similar
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results with accuracy rates of 88.22% and 87.97%, respectively. The Random Forest model

showed relatively lower performance with an accuracy rate of 86.47%, while KNN achieved

76.44%.

In terms of time, KNN (0.01 s) was the fastest algorithm, while XGBoost (712.33 s) had the

highest processing time. These results show that the ViT-Large/16 model was able to capture

more detailed features thanks to its small patch size (16x16) and therefore achieved high

accuracy rates, especially when combined with the Logistic Regression and SVM models.

Table 4. Classification performance of ViT-Large/16 feature representations with different classifiers

Recall F1 — Score

Acc (%) Pre (%) (%) (%) Time (s)

XGBoost 82.71% 83% 83% 82% 14.05
SVM 86.47% 86% 86% 86% 1.49
KNN 76.99% 77% 77% 76% 0.01
GBM 84.21% 84% 84% 84% 273.55
Random Forest 83.96% 84% 84% 84% 4.33
Logistic

. 84.21% 84% 84% 84% 7.50
Regression

Table 4 shows the performance results obtained by different machine learning classifiers using
features extracted from the ViT-Large/32 model. According to the results, the highest accuracy
rate was achieved with the SVM model (86.47% accuracy, 86% precision, 86% recall, 86% F1-
score). The GBM, Random Forest, and Logistic Regression models yielded very similar results,
each performing at approximately 84% accuracy. The XGBoost model showed slightly lower
performance with 82.71% accuracy, 83% precision, and 82% F1-score. The KNN classifier had
the lowest performance with an accuracy rate of 76.99%.

In terms of processing time, KNN (0.01 s) and SVM (1.49 s) were the fastest models, while
GBM (273.55 s) had the longest processing time. Overall, these results show that as the patch
size (32x32) increases in the ViT-Large/32 architecture, the model's detail capture capacity
decreases. In contrast, the SVM algorithm achieves balanced performance by making the most
efficient use of these representations.

Overall, the results obtained show that the features extracted from ViT architectures are highly
discriminative for eye disease classification in fundus images. Among the four different models,
the ViT-Large/16 architecture offered the highest accuracy rates (up to 90.98%), effectively
representing fine lesions and vascular structures on the retina, particularly thanks to its small
patch size. The ViT-Base/16 model also performed similarly well, offering a balanced solution

with lower computational costs. In contrast, as the patch size increased (/32 variants), the
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models' sensitivity to detail decreased, and accuracy rates dropped to approximately 84—86%.
When evaluated in terms of classifiers, Logistic Regression and XGBoost algorithms generally
achieved the highest success; SVM models stood out with their stable and fast performance.
KNN models yielded the weakest results due to low accuracy and overall sensitivity values.
Consequently, the ViT-Large/16 + Logistic Regression combination emerged as the strongest
structure in terms of both accuracy and generalizability; this demonstrates that integrating ViT-
based representations with classical machine learning methods is an effective strategy for
fundus image classification.

4.CONCLUSION

In this study, a feature extraction approach based on ViT architectures was implemented to
automatically classify AMD, cataract, DR, and normal retina classes from fundus images. Deep
representations obtained from four different ViT models (ViT-Base/16, ViT-Base/32, ViT-
Large/16, ViT-Large/32) were evaluated using classical machine learning classifiers (XGBoost,
SVM, KNN, GBM, Random Forest, Logistic Regression). Experimental results show that ViT-
based features can effectively represent structural variations in fundus images and that these
representations achieve high accuracy rates when combined with classical classifiers.
According to the results, the ViT-Large/16 architecture achieved the highest accuracy rate
(90.98%) by capturing retinal lesions in greater detail thanks to its small patch size. Among the
classifiers, the Logistic Regression and XGBoost models showed the most successful
performance, while SVM offered a balanced result with a lower computation time. These
findings demonstrate that integrating deep transformer-based representations with classical
machine learning methods in medical images is a powerful alternative.

In conclusion, combining embedded features extracted from ViT architectures with classical
classification algorithms provides an effective solution that offers both high accuracy and
computational efficiency in fundus-based eye disease diagnosis. Future studies plan to increase
the model's generalizability with broader and more diverse fundus datasets, optimize
hyperparameters, and investigate the model's real-time applicability in clinical settings.
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ABSTRACT

Colorectal cancer is a critical health problem whose mortality rate can be significantly reduced
through early detection. Abdominal computed tomography (CT) is widely used for the detection
of colon tumors; however, low contrast in early-stage lesions and inter-observer variability
often limit diagnostic accuracy. In this study, a hybrid approach is proposed for automatic colon
cancer classification by integrating Vision Transformer (ViT)-based deep feature extraction
with conventional machine learning classifiers. The ColonCancerCT-2025 dataset, containing
abdominal CT images of cancerous and non-cancerous cases, was used in the experiments. Four
ViT architectures (ViT-B/16, ViT-B/32, ViT-L/16, and ViT-L/32) were employed to extract
deep feature representations, which were then classified using Support Vector Machine (SVM),
Logistic Regression, K-Nearest Neighbors (KNN), Gradient Boosting (GBM), and XGBoost
algorithms. The results demonstrate that all ViT variants achieved high classification
performance, with the KNN model achieving the highest average accuracy of 97%. These
findings indicate that ViT-based deep representations effectively capture subtle structural
differences in colon tissue and, when combined with traditional machine learning algorithms,

provide a robust, practical solution for CT-based colon cancer diagnosis.

Keywords: Colon Cancer, Computed Tomography, Deep Learning, Vision Transformer,

Machine Learning, Classification

1.INTRODUCTION

Colorectal cancer remains one of the leading causes of cancer-related mortality and morbidity
worldwide. Early diagnosis is a critical factor that directly influences disease prognosis and
treatment success. In clinical practice, abdominal computed tomography (CT) is one of the most
commonly used imaging modalities for the detection and staging of colon tumors (Su et al.,
2022). However, accurate diagnosis is often challenging due to subtle morphological

characteristics of early-stage malignant lesions, their visual similarity to benign pathologies,
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motion artifacts from bowel movement, and the inherent subjectivity of human interpretation
(Hamida et al., 2021). These factors contribute to inter-observer variability among radiologists
and negatively affect diagnostic reliability. In recent years, artificial intelligence (Al)-based
image analysis approaches have gained significant attention due to their potential to assist
clinical decision-making, reduce interpretation time, and enhance diagnostic consistency
(Akinyemi et al., 2023). Moreover, the availability of publicly accessible medical imaging
datasets for research has facilitated the development of scalable, generalizable Al models,
accelerating innovation in computer-aided diagnosis (Su et al., 2022; Tharwat et al., 2022). This
study presents a deep learning—based approach for the automated classification of colon cancer
from abdominal CT images. It demonstrates the effectiveness of the proposed method through
comprehensive experimental analyses conducted on the ColonCancerCT-2025 dataset (Masud
etal., 2021b).

Recent studies indicate that artificial intelligence (Al) and deep learning techniques are
increasingly being adopted for colorectal cancer diagnosis (Raju et al., 2025; Wu et al., 2024).
However, a significant portion of existing research has focused primarily on colonoscopy
images, polyp segmentation, or histopathological slides (Hamida et al., 2021; Jafar et al., 2024).
At the same time, studies using abdominal CT data for automated colon cancer classification
remain relatively limited. Moreover, factors such as the subtle contrast differences of early-
stage tumors, the restricted accessibility of most datasets due to institutional or proprietary
limitations, and the need for reliable patient-level labeling continue to hinder progress in this
area (Davri et al., 2022; Wang et al., 2021). These challenges highlight the ongoing need for
robust, generalizable methodological approaches to enhance CT-based diagnostic processes
using artificial intelligence in clinical practice.

In 2021, Masud et al. proposed a deep learning—based classification framework for the
automatic detection of lung and colon cancer and conducted extensive experiments on two
different medical image datasets (Masud et al., 2021c¢). The colon cancer images were obtained
from the Lung and Colon Cancer Histopathological Image Dataset (LC25000), which contains
25,000 histopathological images, including 10,000 colon cancer and 10,000 normal colon tissue
samples (the remaining 5,000 comprising lung images). The researchers compared the
performance of several deep convolutional neural network (CNN) architectures using a transfer
learning approach and achieved over 97% accuracy in colon cancer classification with the
ResNet50-based model. While these findings demonstrate the strong potential of deep learning
methods for colon cancer detection, the study’s limitation is its focus solely on histopathological

images, underscoring the need to investigate clinical imaging modalities, such as CT.
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In the same year, Tasnim et al. developed a CNN-based classification approach to distinguish
colon cancer patients (Tasnim et al., 2021). Using cell-level colon images, the authors compared
three architectures: CNNs with max pooling, average pooling, and MobileNetV2. The model
with max pooling achieved 97.49% accuracy, while the average pooling variant yielded
95.48%. The best performance was obtained with MobileNetV2, reaching 99.67% accuracy.
These results further highlight the remarkable potential of deep learning for image-based colon
cancer classification; however, as the study was conducted exclusively on histopathological
images, its applicability to clinical imaging data, such as CT, remains limited.

In 2021, Wang et al. proposed an Al-driven histopathological image classification approach for
accurate diagnosis of colorectal cancer (Wang et al., 2021). Using large-scale, multi-center
colorectal cancer (CRC) histopathology datasets, their model classified both normal and
cancerous tissue and distinct tumor subtypes. By employing deep learning architectures
enhanced with attention mechanisms, the authors achieved diagnostic accuracies of 94%-98%
and high ROC-AUC values. These findings confirm that Al models can provide substantial
diagnostic support for colorectal cancer detection; however, the exclusive reliance on
histopathological modalities underscores the need for further research on clinical imaging, such
as CT.

In 2022, Tharwat et al. presented a comprehensive review of artificial intelligence—based
approaches for colon cancer diagnosis (Tharwat et al., 2022). The study systematically analyzed
various machine learning and deep learning techniques applied across multiple imaging
modalities, including histopathology, colonoscopy, computed tomography (CT), and magnetic
resonance imaging (MRI). In particular, the authors examined functional and morphological
feature extraction methods, convolutional neural network (CNN) architectures, transfer
learning strategies, hybrid modeling approaches, and clinical validation processes in detail.
They also emphasized key challenges, including performance variability across modalities,
limited access to datasets, labeling difficulties, and limited generalizability. The review
concluded that CT-based colon cancer classification remains an underdeveloped yet promising
research direction that requires further advancement. In this context, the study serves as a
recent, comprehensive reference that addresses the research gap the proposed model seeks to
fill in the present work.

In the same year, Kavitha et al. conducted a comprehensive study examining the effectiveness
of deep neural network models for colon cancer screening (Kavitha et al., 2022). The research
compared various deep learning architectures, particularly CNN-based models, using

colonoscopy images to assess their performance in polyp detection and malignancy
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classification. The datasets employed were compiled from publicly available colonoscopy
image repositories and clinical sources, and the best-performing model achieved an accuracy
exceeding 97%. The authors noted that factors such as variability in visual cues, imaging
artifacts, and challenges in detecting early-stage lesions could affect model performance.
Nevertheless, they emphasized that deep learning represents a powerful auxiliary tool to support
colon cancer screening. However, the exclusion of clinical imaging modalities such as CT,
which are routinely used in diagnostic workflows, highlights the need for further studies
utilizing diverse data sources.

In 2023, Gabralla et al. proposed an innovative approach for the automated diagnosis of colon
cancer that integrates stacking Transformer models with explainable artificial intelligence
(XAI) techniques (Gabralla et al., 2023). Their method aimed to enhance classification accuracy
by combining multiple Transformer-based models and improve the clinical interpretability of
predictions through Grad-CAM and related XAl visualization methods. Evaluations on several
open-access image datasets yielded accuracies above 90% and high ROC-AUC scores. This
study is notable for demonstrating the potential of Transformer architectures in colon cancer
diagnosis; however, the heterogeneity of the datasets and the limited inclusion of CT images
remain key challenges for achieving greater clinical generalizability.

In 2024, Uchikov et al. presented a comprehensive systematic review analyzing artificial
intelligence (Al) applications in colorectal cancer diagnosis (Uchikov et al., 2024). The study
examined deep learning, machine learning, and hybrid decision-support systems utilized across
different clinical imaging modalities, including colonoscopy, histopathology, computed
tomography (CT), and magnetic resonance imaging (MRI). The authors emphasized that critical
challenges—such as patient-level validation aligned with real-world clinical settings, the need
for multi-center datasets, class imbalance issues, and model explainability—remain significant
barriers to progress. They further noted that CT-based colon cancer classification studies are
considerably limited compared to other modalities, underscoring the ongoing need for robust
and generalizable diagnostic methodologies. This review clearly identified existing research
gaps and provided a strong foundation for future studies in this domain.

Building upon these insights, the present study proposes a novel hybrid framework for colon
cancer classification using Vision Transformer (ViT)-based representation learning integrated
with traditional machine learning classifiers. High-level discriminative features were extracted
from abdominal CT images using the ViT architecture, followed by patient-level decision
modeling through various machine learning algorithms. This structure leverages the

representational power of deep learning while mitigating overfitting risks, particularly in
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publicly available datasets with limited sample sizes. Moreover, patient-based validation was
employed to ensure clinical relevance and reliability. Consequently, the proposed method
addresses a key gap in the literature by offering an innovative, CT-driven diagnostic solution
that enhances both diagnostic accuracy and clinical applicability in colon cancer detection.
2.MATERIAL AND METHOD

2.1.Dataset

In this study, the open-access ColonCancerCT-2025: Abdominal CT Scans dataset was utilized.
The dataset contains abdominal computed tomography (CT) images and corresponding clinical
data from 40 patients (Kaggle 2025). Among these cases, 12 were labeled as malignant
(cancerous) and 28 as non-malignant (non-cancerous). The images are provided in both non-
contrast and contrast-enhanced DICOM formats, along with preprocessed and resized PNG

versions suitable for direct use in deep learning applications.

Figure 1. Examples of the dataset

The original dataset is organized by the provider into separate subsets for training (7,937
images), validation (1,701 images), and testing (1,702 images). In this study, all subsets were
combined and then randomly re-split into 70% training, 20% testing, and 10% validation sets
to ensure a consistent and balanced distribution of both classes across all phases of model
development. This restructuring enabled model training and evaluation on the entire dataset
with uniform sampling proportions. Since the ColonCancerCT-2025 dataset is publicly
available for research and educational use, no additional institutional ethics approval was
required for this study.

2.2.Feature Extraction and Classification Approach

In this study, a hybrid framework was proposed to enable the automatic diagnosis of colon
cancer from abdominal CT images, integrating Vision Transformer (ViT)-based deep feature

extraction with classical machine learning classifiers. This approach aims to exploit the
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powerful representational capacity of deep learning while mitigating overfitting and improving
generalization, particularly in medical datasets with limited sample sizes.

The Vision Transformer (ViT) has emerged as a highly effective deep learning architecture for
image classification tasks in recent years (Yang, 2025). Unlike conventional Convolutional
Neural Networks (CNNs), ViT processes an image as a sequence of patches rather than through
convolutional operations. The input image is divided into fixed-size non-overlapping patches—
for instance, 16x16 pixels in the ViT-B/16 model and 32x32 pixels in the ViT-B/32 variant.
Each patch is then passed through a linear projection layer to generate a fixed-dimensional
embedding vector.

In addition to these patch embeddings, a special [CLS] (class token) is prepended to the
sequence to represent a global summary of the image (Maurya et al., 2025). Both the patch and
[CLS] embeddings are augmented with positional encodings to preserve spatial information
and then processed through a stack of Transformer encoder layers. Within these layers, the
Multi-Head Self-Attention (MHSA) mechanism captures long-range dependencies among
different image regions, enabling the model to jointly learn local texture details and global
structural context (Ding et al., 2023).

This property makes ViT particularly effective for distinguishing subtle intensity and texture
variations between colon walls, surrounding soft tissues, and potential lesion regions. In this
study, ViT models were used exclusively as feature extractors, with their classification heads
removed. For each CT slice, the [CLS] token output from the final encoder layer was extracted
as the global feature representation. Consequently, every image was encoded as a fixed-length,
high-level, and highly discriminative feature vector.

In the experiments, four different Vision Transformer (ViT) variants were employed: ViT-B/16,
ViT-B/32, ViT-L/16, and ViT-L/32. All input CT images were resized to 224x224 pixels and
converted into three-channel format to ensure compatibility with the ViT architecture. To
standardize input distributions and stabilize feature learning, mean—standard deviation
normalization was applied.

The extracted ViT-based deep features were then used as inputs for various machine learning
classifiers, trained and evaluated on data split into 70% training, 20% validation, and 10%
testing subsets. The classifiers considered in this study include Support Vector Machines
(SVM), Logistic Regression (LR), K-Nearest Neighbors (KNN), Gradient Boosting (GBM),
and XGBoost. This integration aimed to combine the powerful representational capacity of deep

learning with the statistical generalization of classical algorithms—thereby improving
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diagnostic accuracy, preventing overfitting, and maintaining computational efficiency in a

dataset characterized by a limited number of patients and class imbalance.

During the classification phase, five machine learning algorithms were applied to the deep

feature vectors extracted by ViT models. Each algorithm modeled the distinction between

cancerous and non-cancerous tissues using different decision boundaries and learning

strategies, thereby evaluating the discriminative capability of the ViT-derived representations.
% Support Vector Machines (SVM): This algorithm performs effectively in both linear
and non-linear classification problems by determining optimal decision boundaries
based on the principle of maximizing the margin in high-dimensional feature spaces
(Tirink, 2025; Hamid & Subhiyakto, 2025).

% Logistic Regression (LR): Modeling the probabilistic contribution of features, this
method was employed as a baseline classifier, particularly suitable for datasets
exhibiting approximately linear class separability (Khatun et al., 2025).

% K-Nearest Neighbors (KNN): This non-parametric method classifies each instance
based on the majority label of its K nearest neighbors in the feature space. In this study,
it was specifically used to directly evaluate the similarity-based discriminative power of

the ViT-derived embedding vectors (Lee et al., 2024).

X/

% Gradient Boosting (GBM) and XGBoost: These ensemble learning methods
sequentially combine weak classifiers to minimize residual errors iteratively. Their
ability to model complex decision boundaries and handle imbalanced datasets

effectively makes them well-suited for medical imaging classification tasks (Maydanchi

et al., 2025).

All classifiers were trained and optimized on feature representations extracted by the ViT
models, using 70% for training, 20% for validation, and 10% for testing. Model performance
was evaluated using Accuracy, Recall, Specificity, and Fl-score metrics. Additionally,
confusion matrices were analyzed to visualize class-wise predictive performance.

Through this setup, the discriminative performance of various machine learning algorithms on
ViT-derived embeddings was comprehensively investigated, providing valuable insights into
how integrating deep representations with classical models contributes to automated colon
cancer detection.

3.EXPERIMENTAL RESULTS

This section presents the performance results of the proposed approach, which integrates Vision

Transformer (ViT)-based feature extraction with machine learning classifiers. The
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experimental studies were conducted on abdominal CT images from the ColonCancerCT-2025
dataset. All experiments were carried out using the 70% training, 20% validation, and 10%
testing split, following the preprocessing steps described earlier.

The deep features extracted by the ViT models were used as inputs for Support Vector Machine
(SVM), Logistic Regression (LR), K-Nearest Neighbors (KNN), XGBoost, and Gradient
Boosting (GBM) classifiers. The performance of each model was evaluated using Accuracy,
Recall, Specificity, and F1-score metrics.

The purpose of these analyses is to examine how effectively different classifiers can distinguish
between representations generated by ViT models and to demonstrate the potential of the deep
representation—based classical machine learning approach as a promising solution for clinical
decision support systems in colon cancer diagnosis.

Table 1. ViT-B/16 Feature Extraction—Based Classification

Acc (%) Pre (%) Recall (%) F1 —Score (%) Time (s)

XGBoost 93.92% 94% 94% 94% 16.79
SVM 90.17% 90% 90% 90% 329.21
KNN 97.09% 97% 97% 97% 0.01

GBM 85.63% 86% 86% 85% 446.98
Random Forest 90.04% 90% 90% 90% 37.98
Logistic Reg. 90.61% 91% 91% 91% 10.75

As shown in Table 1, classification experiments on deep features extracted with the ViT-B/16
model achieved high discriminative performance in distinguishing colon cancer from healthy
tissue. Among the evaluated classifiers, the K-Nearest Neighbors (KNN) algorithm achieved
the best results, reaching 97.09% accuracy, 97% precision, 97% recall, and 97% F1-score. This
outcome indicates that the high-level representations produced by ViT effectively preserve
spatial similarity among related samples, enabling KNN to utilize this structural closeness for
superior classification performance.

Other models, including XGBoost (93.92%) and Logistic Regression (90.61%), also achieved
strong results, suggesting that the ViT-extracted features can effectively represent both linear
and non-linear decision boundaries. The SVM (90.17%) and Random Forest (90.04%)
classifiers produced balanced yet relatively slower results, while GBM (85.63%) recorded the

lowest accuracy among the evaluated methods.
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From a computational perspective, KNN achieved near-instantaneous classification with a
runtime of 0.01 seconds, making it the most efficient model. In contrast, SVM and GBM
showed higher computational costs of 329.21 seconds and 446.98 seconds, respectively.
Overall, the ViT-B/16—based feature extraction method yielded consistently high classification
performance across different machine learning algorithms. The superior results obtained,
particularly with KNN and XGBoost, confirm the effectiveness of the proposed hybrid
framework in CT-based colon cancer detection, demonstrating both diagnostic accuracy and
computational efficiency.

Table 2. ViT-B/32 Feature Extraction—Based Classification

Acc (%) Pre (%) Recall (%) F1 —Score (%) Time (s)

XGBoost 94.93% 95% 95% 95% 15.75
SVM 92.02% 92% 92% 92% 206.11
KNN 97.71% 98% 98% 98% 0.01
GBM 87.30% 87% 87% 87% 444.10
Random Forest 92.02% 92% 92% 92% 36.84
Logistic Reg. 92.42% 92% 92% 92% 7.81

As shown in Table 2, the classification experiments performed using features extracted from
the ViT-B/32 architecture achieved consistently high accuracy across all classifiers. Among
them, the K-Nearest Neighbors (KNN) algorithm yielded the best performance, reaching
97.71% accuracy, 98% precision, 98% recall, and 98% F1-score. This indicates that the deep
representation vectors produced by ViT-B/32 clearly capture class-level distinctions, enabling
KNN to perform robust generalization through neighborhood-based similarity in the embedding
space.

Following KNN, the XGBoost (94.93%) and Logistic Regression (92.42%) models also
demonstrated strong performance. The SVM (92.02%) and Random Forest (92.02%) classifiers
achieved comparable accuracy but required longer computation times. The GBM (87.30%)
model recorded the lowest accuracy among the tested methods. In terms of computational
efficiency, KNN again stood out by producing predictions almost instantaneously (0.01 s),
whereas SVM (206.11 s) and GBM (444.10 s) exhibited significantly higher processing times.
Overall, the ViT-B/32 architecture delivered a more balanced performance profile compared to

ViT-B/16 across different classifiers. When combined with KNN and XGBoost, it achieved the
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highest levels of accuracy and stability in colon cancer detection, confirming the robustness of

the proposed hybrid approach for CT-based diagnostic modeling.
Table 3. ViT-L/16 Feature Extraction—Based Classification

Acc (%) Pre (%) Recall (%) F1 — Score (%) Time (s)

XGBoost 93.47% 93% 93% 93% 15.76
SVM 92.06% 92% 92% 92% 176.73
KNN 97.09% 97% 97% 97% 0.01
GBM 85.27% 85% 85% 85% 444.90
Random Forest 88.89% 89% 89% 89% 36.44
Logistic Reg. 92.20% 92% 92% 92% 6.25

As shown in Table 3, classification experiments using deep features extracted from the ViT-
L/16 architecture yielded consistently high accuracy and stability across all classifiers. Once
again, the K-Nearest Neighbors (KNN) model achieved the best overall performance, recording
97.09% accuracy, 97% precision, 97% recall, and 97% F1-score. This result suggests that the
larger model capacity of ViT-L/16 enables it to capture fine-grained textural patterns and
intensity variations within colon tissue more effectively, allowing distance-based methods such
as KNN to operate with greater discriminative power in the resulting feature space.

Following KNN, the XGBoost (93.47%) and Logistic Regression (92.20%) models also
achieved high accuracy, while SVM (92.06%) and Random Forest (88.89%) produced balanced
yet comparatively lower results. The GBM (85.27%) classifier again recorded the lowest
performance among all tested models. From a computational perspective, KNN achieved the
fastest classification time (0.01 s), whereas SVM (176.73 s) and GBM (444.90 s) required
substantially longer processing times.

Overall, despite its higher model complexity compared to the ViT-B series, ViT-L/16 provided
results that were equally strong or slightly more stable. When combined with KNN and
XGBoost, the architecture demonstrated excellent discriminative capability in distinguishing
cancerous from healthy tissue, highlighting that larger ViT models can enhance the
representational richness of deep features and further improve the performance of traditional

machine learning algorithms.
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Table 4. ViT-L/32 Feature Extraction—Based Classification

Acc (%) Pre (%) Recall (%) F1 —Score (%) Time (s)

XGBoost 94.58% 95% 95% 95% 14.19
SVM 91.84% 92% 92% 92% 158.18
KNN 97.05% 97% 97% 97% 0.01
GBM 86.90% 87% 87% 87% 447.33
Random Forest 92.06% 92% 92% 92% 37.02
Logistic Reg. 92.55% 93% 93% 93% 8.95

The classification experiments conducted using features extracted from the ViT-L/32
architecture showed a generally consistent high performance, comparable to that of the other
ViT variants. According to the obtained results, the K-Nearest Neighbors (KNN) classifier once
again achieved the highest overall performance, reaching 97.05% accuracy, 97% precision,
97% recall, and 97% F1-score. This outcome demonstrates that KNN effectively models the
proximity relationships between classes within the highly discriminative feature space
generated by the ViT architecture.

In addition, XGBoost (94.58%) and Logistic Regression (92.55%) achieved strong accuracies,
while SVM (91.84%) and Random Forest (92.06%) produced comparable yet slightly lower
results. The GBM (86.90%) classifier again exhibited the lowest accuracy among the evaluated
algorithms. In terms of computational cost, KNN maintained its efficiency, achieving
classification in just 0.01 seconds, whereas SVM (158.18 s) and GBM (447.33 s) required
substantially longer processing times.

Overall, the ViT-L/32-based feature extraction demonstrated robust performance in both
accuracy and stability. The results obtained, particularly with KNN and XGBoost, confirm that
different scale variants of the ViT architecture—both Base and Large series—offer similarly
high discriminative capacity. When integrated with traditional machine learning classifiers,
these models provide an effective hybrid solution for colon cancer detection using CT imaging.
When all results are considered collectively, it is evident that ViT-based feature extraction
produces highly discriminative representations for colon cancer classification. Across the four
evaluated ViT variants (B/16, B/32, L/16, and L/32), the overall performance trend remained
consistent, with differences becoming more pronounced at the classifier level rather than at the

feature-extraction stage. Notably, the K-Nearest Neighbors (KNN) algorithm consistently
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achieved the highest accuracy—around 97% for all ViT models—demonstrating its superior
ability to generalize effectively within the high-dimensional embedding space generated by
ViT. The XGBoost algorithm ranked second, successfully modeling non-linear decision
boundaries within the ViT-derived feature domain. In contrast, GBM and, to a lesser extent,
Random Forest exhibited lower accuracy and limited generalization performance.

From a computational standpoint, KNN’s low runtime complexity highlights its suitability for
practical applications, combining high accuracy with operational efficiency. Overall, the
experimental findings clearly demonstrate that integrating ViT-based deep representations with
classical machine learning classifiers provides a hybrid framework that achieves both high
diagnostic accuracy and computational efficiency for colon cancer detection. These results
strongly support the potential of Transformer-based architectures to play a significant role in
future clinical decision support systems built upon CT imaging modalities.

4.CONCLUSION

In this study, a hybrid method combining Vision Transformer (ViT)-based deep feature
extraction with classical machine learning classifiers was proposed for the automatic
classification of colon cancer from abdominal CT images. Experiments were conducted on the
publicly available ColonCancerCT-2025 dataset, where deep representations were extracted
using four ViT variants (B/16, B/32, L/16, and L./32) and subsequently evaluated using SVM,
Logistic Regression, KNN, XGBoost, GBM, and Random Forest algorithms. The results
demonstrated consistently high and reliable classification performance across all ViT models.
Among them, the K-Nearest Neighbors (KNN) classifier achieved the best overall performance,
with an average accuracy of approximately 97% across all experiments.

These findings confirm that the ViT architecture effectively captures subtle textural and
structural variations in colon tissue from CT scans and that integrating these deep
representations with classical machine learning algorithms yields high diagnostic accuracy.
Furthermore, the proposed approach offers low computational cost and strong generalization
capability, suggesting its practical feasibility for integration into clinical decision support
systems.

Future work will focus on extending this framework through patient-level 3D ViT architectures,
multi-modal integration of imaging and clinical data, and the incorporation of explainable Al
(XAI) techniques. These enhancements aim to improve the model’s clinical interpretability and
reliability, ultimately contributing to the development of a scalable, Al-driven CT-based

diagnostic system that supports radiologists in accurate and efficient colon cancer detection.
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ABSTRACT
‘Candidatus Phytoplasma solani’ (CaPsol), the causal agent of stolbur (STOL) and Bois Noir
(BN) diseases, poses a serious threat to agroecosystems due to its wide host range and complex
epidemiology. In this study, it was investigated the population genetic dynamics of CaPsol
using two variable membrane protein genes, stamp and vmp1, which are central to host—vector—
pathogen interactions. A dataset comprising 313 stamp and 227 vmp1 sequences retrieved from
GenBank was analyzed and grouped into three geographic populations: Eastern-European,
Italian-European, and Asian. Genetic diversity parameters, selection pressure analyses, and
gene flow statistics were calculated to evaluate evolutionary patterns across populations. The
results revealed strong positive selection in both loci, with higher dn/ds ratios for stamp gene
compared to vmp]1 gene, suggesting parallel but distinct evolutionary pressures. High haplotype
diversity combined with relatively low nucleotide diversity indicated recent population
expansion or bottleneck events. Gene flow analyses further showed that, despite genetic
differentiation, significant exchange occurs among geographic groups, preventing complete
isolation. These findings provided novel insights into the evolutionary dynamics of CaPsol and
showed the importance of membrane protein genes as markers for understanding its molecular
epidemiology and global dissemination.
Keywords: CaPsol, vmp1, stamp, population genetic
INTRODUCTION

‘Candidatus Phytoplasma solani’ (CaPsol) belongs to the 16SrXII-A group of phytoplasmas
and is the causal agent of ‘stolbur’ (STOL) and ‘Bois Noir’ (BN) diseases. This pathogen infects
a broad spectrum of cultivated crops, vineyards, and wild plant species especially across the
Euro-Mediterranean region (Quaglino et al., 2013). Over the past two decades, stolbur
phytoplasma has emerged as the most widespread and economically significant phytoplasma in
Europe, leading to its inclusion on the EPPO/A2 quarantine list and causing substantial yield

losses (EPPO, 2022). Its occurrence on numerous host plants, particularly in Europe, highlights
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the ability of the pathogen to spread within agroecosystems through multiple, independent
transmission routes (Mitrovi¢ et al., 2022). Developing effective management strategies
remains highly challenging due to the complex ecology of the disease, involving diverse insect
vectors and an extensive range of host plants (Contaldo et al., 2021).

Phytoplasmas inhabit diverse ecosystems and are capable of influencing biological processes
in both their insect bodies and plant hosts (Sugio & Hogenhout, 2012). Multilocus sequence
typing (MLST) has proven to be a powerful tool for elucidating their molecular ecology,
providing insights into population structure and enabling the reconstruction of transmission
routes in disease epidemiology (Murolo & Romanazzi, 2015). Their genomes display
remarkable plasticity, characterized by sequence variable mosaics (SVMs), where genes are
clustered in nonrandom patterns (Jomantiene et al., 2007). Many of these genomic regions
encode membrane-associated proteins, such as transmembrane and surface-interacting proteins,
which are thought to be central to host—pathogen interactions (Jomantiene et al., 2007). In
particular, the vmp1l and stamp genes, along with the tuf gene, are considered important for
phytoplasma adaptation to fluctuating and complex ecological environments (Jamshidi et al.,
2020).

Infections caused by CaPsol have gained increasing relevance in vineyards and surrounding
agroecosystems. To elucidate its life cycle within these environments and to advance alternative
management strategies, researchers have employed epidemiological markers and multilocus
sequence typing (MLST) to trace its routes of dissemination. Particular attention has been given
to variable genes such as stamp and vmp1, which encode surface-associated proteins directly
involved in interactions with insect vectors (Suzuki et al., 2006; Malembic-Maher et al., 2020;
Arricau-Bouvery et al., 2021). However, comprehensive and up-to-date information on CaPsol
strains analyzed through these gene regions remains limited. This study addresses this gap by
providing novel insights into the current population genetic dynamics of CaPsol based on stamp
and vmp1 gene region.

2. MATERIALS and METHODS
2.1 Dataset compilation targeting vmp1 and stamp gene loci from various CaPsol strains

A dataset was compiled from the NCBI GenBank database, including 227 CaPsol strains for
the vmp1 gene region and 313 strains for the stamp gene region. For both loci, the isolates were
organized into geographically defined populations at a hierarchical level, consisting of Eastern-

European (Eastern-EU), Italian-European (ITA-EU), and Asian groups/ populations.
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2.2 Genetic differences and gene flows of populations at the geographical level

To assess genetic differences and gene flows at the geographical level, analyses were carried
out in DnaSP v.6.12.03 (Rozas et al., 2017) using the stamp and vimp1 gene sequences of CaPsol
reported from different countries worldwide. Thus, analyses of differences according to both
non-ribosomal gene regions (stamp and vmp1) were performed using independent test statistics.
Strains were clustered at the geographical hierarchical level into ITA-EU (Italy,Western and
Central European countries: Italy, Germany, Austria, France), East-EU (Eastern European
countries: Northern Macedonia, Montenegro, Serbia, Croatia, Slovenia, Hungary, Bosnia and
Herzegovina, Bulgaria, Slovakia, and Western Tiirkiye), and Asia (Asian countries: Azerbaijan,
Iran, Georgia, Eastern Tiirkiye).

Kst * values close to zero indicate no significant differentiation between populations,
whereas for Sn, values, as they approach 1, they indicate differentiation between populations.
Low Z* values indicate lower differentiation between populations, while a Fixation index (Fst)
can range from 0 to 1. In addition, to evaluate the differences between populations, if Fst is
greater than 0.33 or the number of effective migrants (Nm) is less than 1, there may be limited
gene flow, and vice versa (Fst < 0.33 or Nm > 1), there may be significant gene flow between
populations (Randa-Zelyiit et al., 2023).

2.3 Population genetic analyses

DnaSP v.6.12.03 (Rozas et al., 2017) was used to seek the genetic variation among
populations in each of the partial vmp1 and stamp gene regions of phytoplasmas, based on four
parameters: average pairwise nt diversity (m), transcriptional selectionselection pressure ® or
dN (non-synonymous) /dS (synonymous), the number of haplotypes (H), and haplotype
diversity (Hd). When the dN/d S ratio is > 1, =1, or < 1 a genomic region is shown to be under
positive (diversifying), neutral, or negative (purifying) constraintsselection, respectively (Rozas
et al., 2017).

3. RESULTS
3.1 Genetic diversity parameters and selection pressures

The strains included in the phylogenetic analyses were classified under the groupings of
Eastern-European (Eastern-EU), Italian-European (ITA-EU), and Asian populations. Genetic
parameters were evaluated based on these groupings to understand the geographic structure of
CaPsol populations. The strains included in the population genetic analyses were classified
under the groupings of Eastern-European (Eastern-EU), Italian-European (ITA-EU), and Asian
populations. Genetic parameters were evaluated based on these groupings to understand the

geographic structure of CaPsol populations. Average pairwise nucleotide diversity (m),
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transcriptional selection dn/ds, the number of haplotypes (H), and haplotype diversity (Hq)
values for both stamp and vmp1 genes were calculated according to geographical levels (Table
1).

The greatest w value for all strains utilized in this investigation was computed as 0.051 for
the vimp1 gene (n=227), while this value was noted as 0.026 for the stamp gene (n=313) in the
same parameter. For the stamp gene, the ITA-EU group had the highest nucleotide value (0.027)
assessed at the regional level, and other strains' nucleotide values ranged from 0.021 to 0.025
for these rates. For the vimpl gene, the Eastern-EU group had the highest nucleotide value
(0.0541) calculated at the regional level, and other group values ranged from 0.048 to 0.054.
Genetic diversity parameter results showed that the vimp1 gene has had higher genetic diversity
than the stamp gene (Table 1). As a result, the vinp1 gene appears to have almost twice as much
genetic diversity as the stamp gene. This strongly indicates that the vmpl gene has been
subjected to more evolutionary pressure than the stamp gene, that environmental and ecological
factors are more effective on this gene, and that there are recombination events.

The haplotype number (H) and haplotype diversity (Hq) values were high for both gene
regions of the strains obtained from different geographies and hosts (Table 1). Haplotype
diversity (Hd) values ranged from 0.872 to 0.987, indicating high genetic diversity as values
near 1.000 reflect elevated diversity levels (Nei & Tajima, 1981). These results demonstrate
that the stamp and vmp1 genes significantly contribute to the genetic diversity of CaPsol. The
numbers showing haplotype diversity (Hq) ranged between 0.872 and 0.987, and when this ratio
approaches 1.000 (Nei& Tajima, 1981), it indicates that the diversity levels are high. These
results indicated that stamp and vmpl genes are genes that contribute to the high genetic
diversity of CaPsol. Furthermore, the results revealed the hypothesis that the stamp and vmp1
genes play an influential role in this organism's active response to evolutionary processes.

Table 1. Genetic parameter test results based on vmp ! and stamp genes at the geographic level

Gene Geographic Group N T H Hd dN/dS
region
All 313 0.026 94 0.944 2.73
Stamp Italy-EU 110 0.027 55 0.964 2.74
Eastern EU 167 0.021 40 0.872 2.59
Asia 36 0.025 15 0.917 3.13
All 227 0.051 83 0.973 1.91
Vmp1 Italy-EU 116 0.050 49 0.969 1.88
Eastern EU 86 0.054 38 0.958 2.11
Asia 25 0.048 22 0.987 1.99

ITA-EU (Italy, Western and Central European countries: Italy, Germany, Austria, France), East-EU (Eastern
European countries: Northern Macedonia, Montenegro, Serbia, Croatia, Slovenia, Hungary, Bosnia and
Herzegovina, Bulgaria, Slovakia, and Western Tiirkiye), and Asia (Asian countries: Azerbaijan, Iran, Georgia,
Eastern Tiirkiye)
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3.2 Genetic differences of CaPsol geographic populations

Various statistical methods, including Kst*, Z*, Sn,, Fst, and Nm, were calculated through
pairwise comparisons of geographical populations based on the stamp and vmpl gene regions.
Kst* values for both gene regions were near 0 and ranged from 0.018 to 0.056 (Table 2).
In the pairwise population analyses for both stamp and vmpl gene regions, the Z* results
were between 7.619 and 9.438. Sun values were statistically significant and less than 1 for both
gene regions, the results were between 0.753 and 0.989. Fist values between populations for
both gene regions were 0.18 or lower, while Nm values were greater than 1.

The Kst*, Z*, and Sn, results obtained for both gene regions showed that there were
differences between geographical populations. However, when measuring the number
of genetic differences between these populations, Fst and Ny, values showed that these
differences were not high and that there was a significant level of gene flow between
geographical regions. Therefore, the findings indicate that CaPsol strains do not exhibit
complete geographical isolation in the stamp and vmp I gene regions and that both gene regions
contribute to genetic homogeneity.

Table 2. Analysis of Gene Flow and Genetic Differentiation Among Geographical Populations of
CaPsol

Gene Geographic populations Kst* VA Sun Fsr Nm
Region
ITA-EU (n=110)/Asia (n=36) 0.056 8.084 0.921 0.18 1.12
(0.0000%**)  (0.0000%**)  (0.0000%**)
Stamp ITA-EU (n=110)/East-EU(n=167) 0.045 9.438 0.753 0.12 1.92
(0.0000%**)  (0.0000%**)  (0.0000%***)
East-EU (n=167)/ Asia (n=36) 0.056 8.812 0.989 0.16 1.30

(0.0000%**)  (0.0000%**)  (0.0000%**)

ITA-EU (n=116)/Asia (n=25) 0.018 8.145 0.918 0.07 335
(0.0000%%%)  (0.0000%*%)  (0.0000%**)

Vinpl ITA-EU (n=116)/East-EU(n=86) 0.031 8.851 0.756 0.10 2.17
(0.0000%*%)  (0.0000%**)  (0.0000%**)

East-EU (n=86)/ Asia (n=25) 0.034 7.619 0.896 0.14 1.52

(0.0000%*%)  (0.0000%**)  (0.0000%**)

ITA-EU (Italy, Western and Central European countries: Italy, Germany, Austria, France), East-EU (Eastern European
countries: Northern Macedonia, Montenegro, Serbia, Croatia, Slovenia, Hungary, Bosnia and Herzegovina, Bulgaria, Slovakia,

and Western Tiirkiye), and Asia (Asian countries: Azerbaijan, Iran, Georgia, Eastern Tiirkiye)

DISCUSSION
Phytoplasma-induced damage to agricultural production is becoming increasingly
significant, underscoring the need for detailed molecular studies. Membrane protein genes such

as stamp and vmpl, which are central to host—vector—pathogen interactions, have emerged as
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valuable markers for exploring the ecological adaptation and epidemiology of CaPsol. In this
study, we present a comprehensive assessment of the population genetics of these two key non-
ribosomal loci using a broad collection of global strains, thereby offering novel insights into
the evolutionary dynamics of this phytoplasma.

Phytoplasmas lack a cell wall and exhibit intracellular parasitic properties. Their membrane
proteins, particularly vmpl and stamp, play a pivotal role in host—pathogen interactions,
including adhesion to host cells (Kakizawa et al., 2006). These proteins directly interact with
both plant and insect cells, potentially shaping the genetic variability that drives pathogen
adaptation (Bai et al., 2006). Mutations within these membrane protein genes have been linked
to the geographic distribution and host range of BN phytoplasmas (Murolo et al., 2010; Foissac
etal., 2013; Cvrkovi¢ et al., 2014).

In the present study, strong positive selection was detected in membrane protein—encoding
sequences across all CaPsol strains, consistent with earlier findings for the stamp and vmpl
loci (Murolo et al., 2015; Fabre et al., 2011a). These results suggest that genetic variability in
these regions may have arisen under similar selective forces. Such pressures could include host
immune responses, variation in insect vector species, and environmental conditions such as
temperature and humidity that influence survival, adaptation, and transmission dynamics
(Weintraub & Beanland, 2006; Hogenhout et al., 2008). Positive selection may therefore
represent a key evolutionary force, supporting both the parasitic lifestyle of phytoplasmas in
plants and their symbiotic relationship with insect vectors (Hogenhout et al., 2008). From
another perspective, synonymous substitutions in these gene regions may facilitate the
phytoplasma—vector association, ultimately broadening the ecological niche and host range of
CaPsol.

Genetic diversity indices further highlight these dynamics. For the stamp gene, nucleotide
diversity () was 0.026, while for vmp1 it was higher at 0.051 (Table 2). Selection pressure
values indicated strong positive selection in both loci, but with higher dN/dS ratios for stamp
(2.59-3.13) compared to vimpl (1.88-2.11). These results suggest that sequence variation in
stamp and vmpl may have evolved in parallel across geographically distinct CaPsol
populations, leading to comparable evolutionary rates in these regions.

Population-based analyses revealed geographic differences in diversity. The Eastern-EU
population exhibited the highest nucleotide diversity for vmp! (m = 0.054), while the Italian-
EU population displayed the highest diversity for stamp (n = 0.021). Despite these variations,
both loci showed high haplotype diversity (stamp Hd = 0.944; vmpl Hd = 0.973). The

combination of high haplotype diversity and low nucleotide diversity may reflect recent
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population expansion or a bottleneck event (Mendez-Harclerode et al., 2007). These findings
suggest that the number of genetically similar CaPsol strains is increasing, while overall genetic
variation at the nucleotide level remains low.

Genetic differentiation and gene flow analyses (Kst*, Z*, Snn, Fst, and Nm) further indicated
that CaPsol strains are adapting to specific geographic regions. Such differentiation highlights
the capacity of the pathogen to spread via insect vectors and agricultural material movement,
resulting in distinct ecological niches. These insights emphasize the importance of integrated
management strategies to mitigate CaPsol dissemination across diverse agroecosystems.
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SUTCU INEKLERDE DOGUM SONRASI MiINERAL MADDE DUZEYLERININ
BAKTERIYEL ARINMA VE FERTILITE PARAMETRELERI UZERINE ETKISi
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OZET

Bu c¢alisma, erken postpartum donemde losya iceriginde major uterin patojenlerin varliginin
serum ve plasenta iz element profilleriyle olasi iliskisini ve bu etkilesimlerin siit ineklerinde
reprodiiktif sonuglara yansimalarini arastirmak amaciyla gergeklestirilmistir. Arastirmada
klinik olarak saglikli, multipar 36 Simmental inegi kullanilmistir. Plasenta dokusu, kan ve logya
ornekleri dogum sonrasi 0., 2., 4., 6., 8. ve 10. glinlerde (D0-D10) toplanmstir. Baslica uterin
patojenler olarak Trueperella pyogenes, Escherichia coli, Fusobacterium necrophorum ve
Prevotella melaninogenica izole edilmis; diger minér mikroorganizmalar analize dahil
edilmemigtir. Ardisik 6rnekleme giinlerinde patojen tespit edilen inekler enfekte grup (IC),
hicbir Orneginde patojen bulunmayanlar ise enfekte olmayan grup (NIC) olarak
siiflandirilmistir. Serum analizlerinde Mn, Se, Fe ve Cu diizeylerinin NIC grubunda IC
grubuna gore anlamli bigimde daha yiiksek oldugu saptanmistir (P < 0.05, P < 0.01). Buna
karsin Zn diizeyleri enfekte grupta daha yiiksek bulunmus, bu durum ¢inkonun enfeksiyon
stireclerindeki ¢ok yonlii ve kosula bagli roliine isaret etmistir. Gruplar arasinda plasenta
mineral igerigi bakimindan anlamli fark gozlenmemistir; bu da plasentadaki mineral
birikiminin sistemik diizeyleri tam olarak yansitmasa da uterin mikrogevre ve enfeksiyon
dinamiklerini dolayl bigimde etkileyebilecegini gdstermektedir. Bu bulgulara dayanarak, Mn,
Fe, Cu ve Se eksikliklerinin erken postpartum donemde uterin direnci zayiflatabilecegi ve
enfeksiyonlara yatkinlig1 artirabilecegi sonucuna varilmistir. Bu nedenle eser elementlerin
diizenli izlenmesi ve uygun bigimde desteklenmesi, uterus sagliginin korunmasi ve reprodiiktif
verimliligin artirilmas: acisindan kritik Oneme sahiptir. Ayrica, plasenta-serum-losya
etkilesimlerini biitiinciil bigcimde degerlendiren kontrollii mineral takviyesi arastirmalarinin,
sahada uygulanabilir fertilite artiric1 stratejilerin - gelistirilmesine katki saglayacagi
diistiniilmektedir.

Anahtar kelimeler: Losya, uterus patojenleri, reprodiiktif performans, iz elementler
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EFFECTS OF POSTPARTUM MINERAL LEVELS ON BACTERIAL CLEARANCE
AND FERTILITY PARAMETERS IN DAIRY COWS

ABSTRACT

This research investigated the potential relationship between the occurrence of major uterine
pathogens in lochial discharge during the early postpartum period and variations in serum and
placental trace element profiles, as well as their combined effects on reproductive outcomes in
dairy cows. Thirty-six clinically healthy multiparous Simmental cows were included in the
study. Placental tissues, blood, and lochial samples were collected on postpartum days 0, 2, 4,
6, 8, and 10 (D0-D10). The main uterine pathogens identified were Trueperella pyogenes,
Escherichia coli, Fusobacterium necrophorum, and Prevotella melaninogenica; minor isolates
were not evaluated. Cows showing pathogen isolation on consecutive sampling days were
classified as the infected group (IC), whereas cows with pathogen-free samples were considered
the non-infected group (NIC). Serum analyses demonstrated that Mn, Se, Fe, and Cu
concentrations were significantly higher in NIC cows than in the IC group (P <0.05, P <0.01).
Conversely, Zn concentrations were greater in IC cows, indicating a potentially complex and
context-dependent role of zinc in infection processes. No significant difference was observed
in placental mineral composition between the two groups, suggesting that placental mineral
content does not necessarily mirror systemic mineral status but may still influence the uterine
microenvironment and pathogen dynamics. As a result of these findings, it can be inferred that
deficiencies in Mn, Fe, Cu, and Se may reduce uterine resilience and increase vulnerability to
infections during the early postpartum period. Regular monitoring and appropriate
supplementation of these elements could therefore be critical for sustaining uterine health and
enhancing reproductive efficiency. Controlled mineral supplementation studies integrating
placenta-serum-lochia interactions are recommended to develop practical, field-applicable
strategies for improving fertility in cattle.

Keywords: Lochia; uterine pathogens; reproductive performance; trace elements
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DiST KOPEKLERDE OSTRUS DONEMINDE YAPILAN
OVARYOHISTEREKTOMININ RiSKLERIi
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OZET

Disi kopeklerde popiilasyon kontrolii ve lireme sagliginin korunmasi amaciyla en sik uygulanan
cerrahi yontem ovaryohisterektomidir (OVH). Ancak operasyonun gerceklestirildigi seksiiel
siklus donemi, 6zellikle ostrus (folikiiler faz), operasyonun giivenligi ve komplikasyon orani
acisindan belirleyici dneme sahiptir. Bu donemde artan Ostrojen konsantrasyonu uterus ve
ovaryum damarlarinda belirgin vazodilatasyona yol acar; buna bagli olarak dokularin
kanlanmasi artar, frajilite yiikselir ve hemostazin saglanmasi giiglesir. Ostrus déneminde
yapilan kisirlastirma operasyonlarinda en sik karsilagilan komplikasyon intraoperatif
hemorajidir. Genislemis damar yapilari ve artmis doku duyarliligi, ligatiirlerin tutmamasi veya
dokuyu kesmesi sonucu postoperatif kanamalara neden olabilir. Ayrica bu fazda uterus ve
ovaryumun anatomik konumlar1 cerrahi manipiilasyonlar1 zorlastirir; 6zellikle biiylik irk ve
derin gogiis kafesine sahip kdpeklerde ovaryumlarin cerrahi sahaya getirilmesi gii¢lesir. Bu
durum operasyon siiresinin uzamasina, anesteziye maruziyetin artmasina ve postoperatif
agrinin siddetlenmesine yol agabilir. Dokularin frajil yapisi nedeniyle ovaryumun tam olarak
uzaklastirllamamasi durumunda “ovaryan remnant sendromu” gelisme riski de artar. Ayrica bu
donemdeki hormonal dalgalanmalar inflamasyon ve doku 6demini artirarak iyilesme siirecini
olumsuz etkiler. Sonug olarak, ostrus doneminde yapilan ovaryohisterektomi operasyonlari;
kanama, agri, doku travmasi ve cerrahi basarisizlik riskini artirmaktadir. Bu nedenle ¢ogu
veteriner hekim, operasyonun Ostrus doneminin bitiminden yaklasik iki ay sonra, andstrus
fazinda yapilmasini 6nermektedir.

Anahtar kelimeler: Disi kdpek, ovaryohisterektomi,komplikasyon,hemoraji, overyan remnant

sendromu
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RISKS of PERFORMING OVARIOHYSTERECTOMY DURING THE ESTRUS
PHASE in FEMALE DOGS

ABSTRACT

Ovariohysterectomy (OVH) is the most commonly performed surgical procedure for population
control and reproductive health in female dogs. However, the timing of surgery within the
estrous cycle—particularly during the estrus or follicular phase—has a significant impact on
surgical safety and complication rates. Elevated estrogen levels during this phase cause marked
vasodilation of the uterine and ovarian vessels, leading to increased vascularity, tissue fragility,
and difficulty in achieving hemostasis. The most frequent complication during OVH performed
in the estrus phase is intraoperative hemorrhage. The dilated and fragile vessels, combined with
increased tissue sensitivity, may cause ligatures to slip or tear the tissue, resulting in
postoperative bleeding. The altered anatomical positioning of the uterus and ovaries also makes
surgical manipulation more difficult, especially in large or deep-chested breeds, extending
surgery time and increasing anesthetic exposure. This, in turn, may lead to greater postoperative
pain and a delayed recovery period. Furthermore, tissue fragility and incomplete removal of
ovarian tissue can lead to the development of ovarian remnant syndrome. Hormonal
fluctuations during this phase enhance inflammation and tissue edema, further compromising
wound healing and overall recovery.

In conclusion, performing ovariohysterectomy during the estrus phase carries a significantly
higher risk of intraoperative hemorrhage, postoperative pain, surgical difficulty, and incomplete
tissue removal. For these reasons, most veterinarians recommend performing elective
sterilization approximately two months after the end of estrus, during the anestrus phase, when
vascularity and hormonal activity are minimal and surgical outcomes are more favorable.
Keywords: Female dog, ovariohysterectomy, complication, hemorrhage, ovarian remnant

syndrome
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OZET

Perennial grasses represent a very complex and diverse group of monocotyledonous plants that
belong to the Pooideae subfamily family Poaceae. That group contains species of the most
diverse habitats, from habitats on lower altitudes, more fertile and deeper soil, to habitats on
the sea level and over 1200 m with very shallow and mineral materials scarce lands. Also, they
differ in their affinity for available moisture land, from those that require wetter habitat
conditions, up to those species which are resistant to dry environmental conditions. Numerous
species of this group of grasses are coenobionts and most important species of pasture plants
used for animal feed are hedgehog, perennial rye, meadow fescue, tall fescue, Italian rye, tall
oat grass, red fescue and smooth brown rye. They species form the basis of the pasture flora
and are the main food for ruminants in temperate regions, as a component of natural and sown
pastures and meadows that can be used as grazing, mowing, hay and silage. Perennial grasses
are characterized by exceptional biomass production that is of dry matter which, if the crop is
used at the right time, is of high quality. Given that the influence of genotype, i.e. variety, on
yield is 50% and more, the breeding of perennial grasses is in the focus of attention. The most
important prerequisite for breeding is that the starting material has a sufficient amount of
genetic variability. The main traits of perennial grasses that are the focus of selection are dry
matter yield and quality, maturation time, persistence and drought tolerance, as well as seed
yield. The most successful methods of breeding perennial grasses are phenotypic recurrent
selection, modified to shorten the selection cycle itself and reduce undesirable crosses,

monitoring polycrosses by crossbreeding, and the formation of synthetic varieties

Anahtar kelimeler: perennial grass, pasture, animal feed

163




~ ISARC

Cisare ! INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

2
N S
LN AN

- 0000000000000
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ABSTRACT

The Sundarbans mangrove forest of Bangladesh likely supports a diverse community of
nocturnal moths (Order Lepidoptera), which are believed to play essential roles in pollination,
nutrient recycling, and serve as prey within mangrove food webs. This study aimed to
accurately assess the composition, abundance, and temporal activity of moths attracted to
artificial lighting at three ship-based observation sites, Harbaria, Kotka, and Andarmanik,
within the Shoronkhola Range of the Khulna Sundarbans. Field observations were conducted
over three consecutive nights (31 August—2 September 2025) from 19:00 to 00:00 h (BST),
using ship-deck illumination as standardized light sources. A total of 490 moth individuals were
recorded, representing two major families: Noctuidae (=63%) and Crambidae (=37%). Moth
activity increased sharply after dusk and peaked between 21:00 and 00:00 h, with the highest
abundance observed at the brightly illuminated Kotka site. Noctuidae appeared to exhibit
stronger phototactic responses and sustained activity longer than Crambidae, reflecting their
dominance in light-trap captures. Statistical analysis revealed a strong positive correlation (r =
0.74) between the abundance of the two families, with mean counts of 7.85 (Noctuidae) and
3.07 (Crambidae) individuals per observation. The temporal distribution patterns suggest that
light intensity and exposure duration are likely significant factors affecting moth behavior and
community structure in mangrove habitats. These findings highlight that artificial lighting can
alter nocturnal insect activity and potentially disrupt ecological interactions such as pollination
and predation. The study emphasizes the need for controlled lighting, regular light-trap
monitoring, and species-level identification to accurately evaluate and mitigate the ecological
impacts of light pollution in the Sundarbans mangrove ecosystem.

Keywords: Noctuidae, Crambidae, Mangrove ecosystem, Nocturnal insects, Biodiversity

conservation
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ABSTRACT

The electrostatic analog method is a physical modeling method that allows for the study of
filtration processes in porous media by using an analog approach between the filtration and
electrostatics equations. This method can be applied to solve non-steady filtration problems by
modeling fluid flows in conductive media as electric currents, and is particularly useful for
analyzing filtration around hydraulic structures such as dams. It allows for the calculation of
seepage  losses  that could cause erosion of the dam's foundation.
The electrostatic analogy method is a powerful tool for studying filtration, converting a complex
hydrodynamic problem into a simpler, more easily analyzed electrical engineering problem.
Keywords: physical processes, land reclamation, filtration, water movement, hydro-physics.
INTRODUCTION

Land reclamation is a set of complex measures carried out on soil for agricultural purposes.
These measures are implemented to increase soil productivity, create favorable conditions for
cultivation, and reduce negative environmental impacts. Irrigation, drainage, measures against
salinization, combating erosion, and improving soil structure are all part of this field. The
successful implementation of these processes is primarily based on the laws and models of
physics. Physics plays a crucial role in soil amelioration because it allows for the understanding,
modeling, and management of the physical processes that occur in the soil and water
environment. The main areas of physics in land reclamation are: water movement in the soil
(hydrophysics); soil thermal regime; soil mechanics; erosion processes; and the use of physical
models and information technologies.

"Hydrophysics" is a field of physics and a science that studies the properties, movement, and
interactions of water and other liquids. Hydrophysics covers topics such as hydraulics,
hydrodynamics, hydrostatics, filtration processes, and fluid flows. Main application areas of
hydrophysics: 1. Hydrotechnics — dams, reservoirs, irrigation systems, etc.2. Groundwater flow
— seepage, modeling of water resources.3. Drainage systems — groundwater management.4.
Climate and weather models — ocean and atmospheric flows.5. Electrohydrodynamic models

(EHDA) — influence of the electric field on water movement and modeling. Key concepts: 1.
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Infiltration — the movement of water through soil and rock; 2. Potential — the energy level that
determines the direction of water movement; 3. Depression curve — the contour of a lowering
in the groundwater level;4. Streamlines and equipotential lines — show the direction of water
flow and equal energy levels. Physics lays the scientific foundation for land improvement by
studying the processes of water, heat, and mechanics in soil. This article explores how physics
is applied in various areas of soil improvement. The movement of water in soil is studied by a
field called hydro physics. The basis of this process is Darcy's law: q = K dL/dh.
(1) where: ¢— water flow (m3*/m?-s), K — soil permeability (filtration coefficient), dldh —
pressure gradient. Physical properties of soil related to water: porosity — the water-holding
capacity of soil pores; permeability — the rate of water flow through soil; and capillary action —
the upward movement of water in pores. Types of water movement: downward (infiltration) —
during precipitation and irrigation; upward (capillary rise) — from groundwater to the surface;
and horizontal movement — on sloping areas or in zones with varying moisture content. Practical
application - calculation of drainage systems; determination of irrigation regimes and planning
measures against salinization.Heat movement in the soil and the heat balance are based on
concepts from physics such as thermal conductivity and heat capacity. Why is it important? To
predict the soil frost depth and evaporation regime; to provide temperature conditions suitable
for plant development; to properly plan irrigation and sowing times. These processes are
modeled using physical equations, including heat flow, air humidity, and temperature balance.
It 1s the branch of physics that studies how soil responds to loading and external influences.
Main physical parameters: density — the ratio of soil mass to volume; resistance to deformation
— resistance to loading; shear resistance — an important factor for erosion and construction.
Application areas: design of dams, canals, aqueducts, and dikes; construction works in marshy
and weakly bearing soils; evaluation of soil resistance to construction loads. Soil erosion occurs
as a result of physical forces. The transport of particles from the soil surface by flow or wind is
described using physical models. Key parameters: water flow velocity; shear force; particle
transport by wind action. The application of physical models determines the erosion initiation
points and the effectiveness of protective measures. Applied engineering measures: creation of
terraces; protective forest belts; construction of erosion-resistant channels. Modern scientific
research and design in the field of irrigation is conducted through physical models and
numerical simulations: HYDRUS, SWAP, MODFLOW - modeling of water and salt
movement in the soil; Satellite monitoring, thermal cameras, moisture sensors — for monitoring
field conditions; Tensiometers — for measuring water potential. These technologies are widely

used for determining the soil's water balance, irrigation efficiency, and predicting salinization.
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There are phenomena in nature that have similarity (analogy) in their derivation, development,
and elements. This similarity, for example, allows for the excellent and rapid study of the
complex medium of a filtration phenomenon through analogy. There is both a mathematical
and a physical similarity between the phenomenon of fluid filtration in the ground and an
electric current line. This similarity was applied by N.N. Pavlovsky to problems of steady
filtration. The practical significance of the electrohydrodynamic analogies method
Currently, numerous mathematical analogies have been discovered among various physical
phenomena in nature. In recent decades, these methods have begun to be widely applied in the
laboratory for design and research. These studies are based on modeling theory and various
analogies: electrical, magnetic, electrodynamic, electromagnetic, thermal, acoustic, optical,
optomechanical, magneto-optical, etc. Electrical modeling methods are widely used in the study
of various physical phenomena: in filtration theory, hydro-aeromechanics, construction, heat
physics, elasticity theory, soil mechanics, mechanics, acoustics, the theory of automatic
regulation, and other fields of science and technology. Only the method of electrical
analogies—the electrohydrodynamic analogies (EHDA) method—used in the theory of fluid
movement through a soil layer is considered. This method is based on electrical modeling and
is used to study water filtration processes and phenomena occurring in engineering structures
and hydraulic facilities.

As a result of the effect of filtration pressure on the structure, the water flow attempts to wash
away the soil from the foundations of dams, spillways, ship locks, hydroelectric power plant
buildings, as well as the structures of the hydro-connection located near the shore.
Filtration forces act on each soil particle, creating the phenomenon of soil mass removal through
filtration. The impermeable parts of structures surrounded by the filtration flow are subjected
to high hydrostatic pressure, the vertical component of which facilitates the structure's
construction and reduces its stability. In highly permeable soils, where the filtration area is large
and the subsurface impermeable boundary is small, significant water losses can occur in the
system.

erosion, and the occurrence of excessive filtration pressure can lead to filtration loss and cause
serious accidents to canals and reservoirs. Therefore, it is important to know the shape and
characteristics of the seepage flow during design to determine rational measures against
seepage. Using the EHDA (Electrohydrodynamic Analogies) method, it is possible to determine
the infiltration flow entering the drainage structures, the water drawdown depth, and the
parameters required for the pit's normal operation. The large scale and complexity of hydraulic

engineering construction necessitate the conduct of challenging filtration studies in this field.
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These studies are often conducted under conditions of various soil layers, pressurized waters,
and the multicomponent and complex shapes of structures. The aforementioned conditions
increase the complexity of the research, especially when the study of the seepage regime of a
water structure (hydroelectric power plants, dams, canals, earth embankments, etc.) is required
during the design phase. Naturally, the theoretical solution to such problems is quite difficult,
and sometimes it is not possible at all. In such cases, the study of the filtration characteristics
of the soil flow is conducted using the EHDA method. With the EHDA method, it is possible
to easily determine the pattern of the filtration flow in both large areas and in the hydro-node
zone. This method can also be applied in areas where an increase in the groundwater level is
expected due to the influence of reservoirs. The prediction of groundwater horizons is of great
importance for selecting the placement options of hydro-nodes and for the economic evaluation
of structures. These studies also make it possible to determine the area's tendencies toward
marshland formation and to plan measures to prevent it. Filtration studies conducted using the
EHDA method are of crucial importance in selecting the layout and design of drainage systems.
Combating filtration during irrigation is, as is well known, of primary importance. Water losses
in canals and reservoirs, slope stability under the influence of hydrodynamic forces, changes in
the level of the filtration flow, and the effect of infiltration on the groundwater surface—all
these issues can be easily determined using the EHDA method. Groundwater is often used in
industrial and drinking water supply systems. In this case, the determination of groundwater
flow to individual water sources (wells and artesian wells, galleries, drains, and other water
collection structures) is carried out using the EHDA method. The EHDA method also solves
many problems in the field of filtration of oil, gas, and gaseous fluids. These issues include
changes in water contours in the well's feeding zone, oil production from wells, and the filtration
regime of the oil formation. These processes are studied, especially under complex geological
conditions and in unsteady regimes. The numerous class of problems includes the study of oil
and gas reservoirs, the enhancement of oil well productivity, the stimulation of productivity by
injecting water or gas into the formation, the optimal placement of wells within the formation,
and the zonal isolation around them. The problem of the efficient development of oil fields, as
is well known, can only be solved on the basis of a comprehensive geological, hydrodynamic,
technical, and economic analysis. Typically, the geological and hydrodynamic conditions of oil
fields are complex—the permeability and thickness of the layers vary; the boundaries of the
reservoir are usually irregular in shape; the hydrodynamic pressures at the boundaries are
variable. Under such conditions, solving the problem by mathematical methods becomes

difficult or impossible. However, in studies conducted with the EHDA method, the
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aforementioned geological and hydrodynamic complexities are accounted for relatively easily,
and the problem is solved to obtain the necessary numerical results in a relatively short time. In
the coal and ore industries, the EHDA method is used to solve problems of groundwater and
gas influx into mine workings. The calculation of structures for extracting groundwater from
mines and drainage systems, their capacity and placement—all of this is of paramount
importance for the safe and proper operation of shafts, mines, and tunnels. The EHDA method
is widely used in hydrogeological studies. In particular, it is used in the study of the water
permeability of rocks and soils (determination of the permeability coefficient), for determining
discharges, pressure gradients, velocities, and pressures during filtration, as well as in the study
of the measurement and patterns of filtration flows.

Electric hydrodynamic analog method and its application to filtration problems
There are phenomena in nature that have similarity (analogy) in their origin, development, and
elements. This similarity, for example, allows the complex medium of the phenomenon of
filtration to be studied perfectly through analogy. There is both a mathematical and a physical
similarity between the phenomenon of fluid seepage in the ground and an electric current line.
This similarity was first applied to steady seepage problems in 1918 by N.N. Pavlovsky. Now,
there is hardly any problem in hydrotechnics related to seepage where the electric
hydrodynamic analogy (EHDA) method is not applied. For a similarity to exist between electric
current and seepage, the laws of variation of these physical phenomena must also be expressed
by the Laplace equations. Therefore, Table 1 shows the similarity between groundwater
movement and electric current.

Table 1. Resemblance between head-controlled groundwater flow and electric current

Filtration Electric current
Piezometric head (h) Electric potential (U)
Filtration coefficient (k) Specific electrical conductivity (c)
Filtration rate (V) Current density (i)
Darcy's law (i=k grad h) Ohm's law i=-k grad u

Laplace equation for pressure Laplace equation for electric potential

d*h  &h d*h AU d*U  d2U
dx?> dy? dz? dx2? + dy? + dz? 0
n Boundary conditions - insulating surface
Boundary conditions o 0 av 0

dn
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Filtration Electric current

Integral of the Laplace equation normal to the surface | Integral of the Laplace equation normal to the surface

h=f (x,y, z) U=f(x,v, 2)
Equation of the line of equal pressure h=const Equipotential surface equation U=const
Filtration rate (Q) Current intensity (J)

The table shows that in the corresponding model, the seepage problem can be derived from the
numerical value of the electric potential. This, in turn, allows for the determination of the
numerical value of the head at the corresponding points on the current line. In the electrical
model, the numerical value of the current intensity corresponds to the flow rate of the seeping
water. A steady-pressur (h=const) seepage area under a dam and its electrical model are shown

in Figurel.

Figure 1. Schematic of the spillway and seepage area EHDA model.
This model has the same line of constant electric potential (V= const), which was determined
experimentally. The shapes of both lines are identical. To achieve this similarity, the following
similarity conditions must be met: 1. There must be geometric similarity between the outer
boundary of the infiltration area and the boundary of the electrical model. 2. At the boundary
between the infiltration and electrical current fields, there must be the same boundary condition
for the pressure and the electrical potential. 3. In a natural structure with multiple soil layers
having different permeability coefficients, the internal boundaries must be geometrically
similar to the individual electrical conductivities of the corresponding zones in the model. 4.
The ratio of the electrical conductivities of adjacent fields to the permeability coefficients of

the corresponding soil layers must be constant, iLe.:

C C C C C C 1 1 .
2=2=..=2, L -2 - _n (2), C, = —; C, = — - the specific
K1 K3 Kn' p1K1  p2K;  pnKn P1 P2

electrical conductivity of a material; p- the specific resistivity of the material; Ki, K2- are the
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attenuation coefficients. Points with the same potential are found using the Winston bridge.
This is the essence of the Winston bridge. If the two parallel arms of an electrical bridge have
common points (end points A and B) and potentials U; and Uy, it is possible to find points (for

example, C and D) on those arms where the potentials are the same (Figure 2).

| S

L
R L —
Reoxord
| '
Sin 1 in
l Q) Qalvanometry

ey
&

Figure 2. Schematic diagram of the Winston electric bridge and the EHDA device
The galvanometer (G) connected to those points shows that there is no electric current in the CD line.
In such a case, the following relationship holds between the resistances in the arms:

Ry _ Ry,

UA—UD. Up_UB
— ; R3 == R4 —
Ry Ry ]

J

3)

Here, J is the current intensity. Therefore, if the resistance ratio is determined for any of the
parallel conductors, it is possible to obtain the potentials in the other in the same ratio. The ACB
branch is assumed to be a partition, and the ADB is a model. By selecting the ratios R1 and R2
for the components of the total resistance, it is possible to find points on the layer where the
potential difference (UA-UB = E) is equal to a specific fraction. The EHDA method is based
on this principle. A four-volt battery is used as the source of electric current. The battery is
connected to the metal by a wire. The upper part of the setup is a variable resistor—a rheostat—
and the lower part is a figure made of an electrical material corresponding to the shape of the
device under investigation. The plate (sheet) is connected to the circuit via the busbars S: and
S2. The bridge is connected to the rheostat coil on one side by the sliding contact point M, which
moves within the rheostat coil, and on the other side to the D steel pin in the ebonite frame. The
required potential is found by inserting the D steel pin into the plate. The battery circuit includes
an ammeter A to measure the current strength, a rheostat R to regulate the current strength, and
a switch to close the circuit. A voltmeter is included in the circuit in parallel with the battery
circuit to measure the voltage. The plate is usually made of 0.01-0.02 mm thick tin foil.
Sometimes, instead of tin foil, Bristol board coated with colloidal graphite is used. The

conductors are made of copper plastics. The potential difference across the electrodes will
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correspond to the pressure of the seepage flow (H). A special electrically conductive adhesive
is sometimes used to attach the electrodes (wires) to the layer. Using the EHDA method, the
following problems in hydraulic engineering can be solved: 1. determination of the pressure of
seeping water at the subsurface boundary of a structure; 2. establishment of a hydrodynamic
grid in a porous medium; 3. determination of the shape of the free-surface curve for unsteady
seepage. To determine the pressure along the contour of the structure, the probe needle is
touched to the part of the contour under investigation, and the moving contact of the rheoxord
is positioned so that the galvanometer's pointer indicates zero. The rheoxord's reading gives the
value of a certain component of the total pressure at that point. For setting up a line of equal
pressure (common starting point, for example, 0.9 H, 0.8 H, 0.7 H, 0.6 H, etc.). The procedure
is as follows. The probe is placed on the region of the reohelix corresponding to a certain
fraction of the total potential; by probing the plasticine with the needle, points are found on its
surface such that the potential (pressure) equals that fraction of the total initial potential, just as
in the reohelix. These points have the same potential; when the needle is touched to them, the
galvanometer pointer does not deflect from zero. The isopotential lines obtained can be plotted
on a map, and the streamlines can be drawn both graphically and directly with the aid of the
EHDA. In the latter case, by constructing the equipotential lines, the positions of the conductors
are interchanged, assuming the insulating contour of the field under investigation to be
insulating, and the insulator to be insulating. The equipotential lines obtained under the new
boundary conditions will be perpendicular to the pre-drawn lines and will, accordingly, provide
the current lines of the field under study. When studying undamped motion, the free surface
curve is found by the method of successive approximation. By successively intersecting the
plate with a series of arbitrary lines, one can find an equipotential curve. Such a curve will be
a depression curve. When the soil layers are heterogeneous, an electrolyte (aqueous salt
solutions: purified soda, potash, table salt, etc.) is used instead of a metal sheet. In this case, the
electrical conductivity ratio of the electrolyte in the model must be equal to the ratio of the
natural filtration coefficients. For steady filtration problems, both integral and some grid models
are used, while for unsteady problems, only grid models are used. In grid electrical models, the
continuous electric current is discretized into a grid electrical resistance system. Phase electrical
models are implemented as a bath filled with electrolytes. In horizontal drains (sub-channel
drains), the drainage depth constitutes the total head (potential). In such drains, the flow is
directed from the ground surface to the drainage structure. Therefore, in the model, the buses

(wires) are attached to the ground plane and the contour of the covered drain's diameter. In a
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drainage system consisting of multiple drainage structures, it is advisable to perform the
modeling in a mesh-grid electric integrator.

Determination of seepage rates in the soil-groundwater zone of a drained area.
In the leaching process of saline soils, the water applied to the field is distributed unevenly in
the reporting soil-ground layer. While infiltration rates are at a maximum in the area near the
drainage structures, they are at a minimum in the central part of the inter-drain area. The
velocity decreases with increasing depth from the ground surface. The active depth zone of the
drains depends on the parameters of the drainage structures. In leaching practice, the calculation
is performed based on the average leaching velocity, which is the ratio of the leaching norm to
the leaching duration. Determining the values of infiltration rates is a very important practical
issue from the standpoint of soil-ground strata characteristics. Predetermining the rates in the
soil-ground strata allows for a sound prediction of the wash-out norm and duration based on
drain parameters. The distribution of the seepage velocity between systematic deep drains can
be determined using the formulas of A.Y. Oleinik. The table presents results calculated using

the pressure gradient formula and, for comparison, results determined based on the EHDA

model:
__ qchX [sin(y+b) _ sin(y-b)
Y am Oy o_ ] )
In the constitution, 9+= ch?x — cos?(y + b), (5) x = %, y + b= %

The flow per meter of the drain, where K is the soil's permeability; Hk and Ho are the head

pressures; m is the thickness of the near-surface layer; rd is the radius of the drain.

Table 2. Pressure gradients between the ground surface and water-filled drains
(B=200m, b= 3 m, d= 0.25m, m= 20m)

Depth y, Distance from the drain axis
m X=20m X=40m X =60 m
with the | with the | with the | with the | with the | with the
formula (4) EHDA model | formula (4) EHDA formula (4) EHDA
model model
0,0 0,018 0,020 0,0026 0,0026 0,0005 0,00048
0,5 0,018 0,020 0,0026 0,0025 0,0005 0,00046
1,0 0,017 0,020 0,0024 0,0024 0,0005 0,00045
1,5 0,016 0,019 0,0024 0,0022 0,0004 0,00045
2,0 0,015 0,018 0,0023 0,0021 0,0004 0,00044
2,5 0,015 0,017 0,0022 0,0020 0,0004 0,00044
3,0 0,015 0,017 0,0022 0,0020 0,0004 0,00044
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As seen from the table, the seepage velocity gradients determined by the EHDA model and cal-
culated by equation (4) are very close. Therefore, equation (4) can be adopted for the solution
of practical problems. Similarly, the velocity of water flow between deep drains can be

determined by the formula of S.F. Averyanov.

a) When the waterproof layer is located nearby (B/Hc >3)

h=q(1-3) (6)

He

b) When the waterproof layer is located deep (B/Hc <3)

h= hgr— d/z, (7)

25 25
%=(1_Arthf+w)’ T

ch?h
Here, B is the distance between drains; q is the wash intensity; Ho is the average thickness of
the water layer; h,p is the depth of the drain; d is the diameter of the drain; and x is the depth
from the ground surface. When the impermeable layer is located deep in the middle of the field
between shallow drains, the filtration rate is determined by the following formula of V.V.

Vedernikov:

L~ 2,22\/% V, ~ 5K (%)2 (8)

where, L — the distance between drains, m; h — the depth of the drains, m; K — the infiltration
coefficient, m/day; Va — the infiltration rate at the toe of the sod layer in the middle of the area,
m/day. As the author shows, this formula can be accepted for cases where L/h > 7. S.F.
Averyanov writes about this formula: "V.V. Vedernikov's formula gives a very small filtration
velocity in the middle of the area between drains; nevertheless, if we achieve this velocity (by
adjusting h and L), then we will achieve guaranteed dewatering at the given depth." The
formulas mentioned above apply to a situation where the drains are located at the same depth.
In the drainage system we will be studying, the drains are located at three different depths and
operate as a single system. Therefore, to determine the velocity distribution in such a system, a
more complex drainage system must be studied in the EHDA model.

CONCLUSION

The EHDA method allows for the study of filtration processes in soil and water systems in a
simpler, yet accurate, manner. This method: Increases the safety of hydraulic structures; Helps
prevent water losses and soil erosion; Ensures the optimal design of drainage and irrigation

systems; Is an important tool in preventing salination and waterlogging processes. Modeling
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using electrolytic elements is often simpler and cheaper than performing complex field or
numerical calculations. Thus, the electro-dynamic analogy method is a powerful tool for
studying filtration by converting a complex hydrodynamic problem into a simpler electrical
engineering problem.
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OZET

Siyasal posterler, toplumsal hareketlerin duygusal hafizasini, kolektif kimlik bilincini ve
kamusal s0ylem giicilinii goriiniir kilan etkili gorsel iletisim araglarindan biridir. Dijital tasarim
araglariin yayginlagmasi ve sosyal medya tabanli dolagimin hizlanmast, son yirmi yilda politik
afis tiretiminde hem estetik hem islevsel bir doniisiime olanak saglamistir. Bu ¢alisma, cagdas
politik posterlerde miicadele ve umut temalarinin grafik tasarim baglaminda nasil kuruldugunu
ve bu temalarin gorsel retorik yoluyla nasil anlam kazandigini incelemektedir. Arastirma, 2005
sonras1 donemde {iretilmis ve Filistin baglamiyla iliskilendirilen segili posterler iizerinde
gerceklestirilmistir. Posterler, renk kullanimi, tipografi, kompozisyon diizeni, sembolik dil,
metaforik yapi ve figiir tercihleri agisindan degerlendirilmistir. Miicadele temali afislerde giicli
kontrastlar, keskin hatlar, kefiye deseni, dikenli tel, harita konturlar1 ve dogrudan bakislara
sahip yiiz/beden odakli figiirler 6ne ¢ikmaktadir. Bu bicimsel tercihler, varolussal kararlilik,
kimlik savunusu, dirayet ve hak talebi gibi duygusal ve politik anlamlar1 giiclendirmektedir.
Umut temelli posterlerde ise zeytin agaci ve dali, ¢ocuk figiirleri, gokyiizii ve doga imgeleri,
acik tonlar ve baris sembolleri yaygin olarak kullanilmaktadir. Bu yaklasim, kiiltiirel siireklilik,
tyilesme arzusu, toplumsal dayaniklilik ve gelecege yonelik kolektif umut hissi tiretmektedir.
Elde edilen bulgular, ¢cagdas politik posterlerde miicadele ve umut sdylemlerinin birbirini
dislamadigini, aksine dontigiimlii olarak kullanildigin1 ve ortak bir gdrsel evren yarattigini
gostermektedir. Miicadele dili farkindalik, uyaniklik ve eylem iradesi tretirken; umut dili
stirdiiriilebilir motivasyon, toplumsal birlik ve dayaniklilik hissi saglar. Bu gerceve, grafik
tasarimin giincel politik iletisimde hem elestirel hem yapict islevler iistlendigini ortaya
koymaktadir. Gelecekte, politika odakli gorsel iiretimlerde dijital mecralara uyumlu tasarim
dilinin gii¢lendirilmesi, agik ve cogulcu ikonografik repertuarlarin gelistirilmesi, ¢ok dilli
uygulamalarin yayginlastirilmas1 ve umut-miicadele dengesinin korunmasi, daha etkili ve
kapsayici gorsel stratejiler i¢in Onerilmektedir.

Anahtar kelimeler: Politik Poster, Grafik Tasarim, Gorsel Retorik, Umut ve Miicadele Estetigi
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AESTHETICS OF STRUGGLE AND HOPE: VISUAL RHETORIC IN POLITICAL
POSTERS

ABSTRACT

Political posters are effective visual communication tools that render visible the emotional
memory, collective identity awareness, and public discourse power of social movements. The
proliferation of digital design tools and the acceleration of social media-based circulation have
transformed political poster production in both aesthetic and functional ways over the last two
decades. This study examines how themes of struggle and hope are constructed within the
context of graphic design in contemporary political posters and how these themes are given
meaning through visual rhetoric. The research was conducted on selected posters produced in
the post-2005 period and related to the Palestinian context. The posters were evaluated in terms
of color use, typography, compositional order, symbolic language, metaphorical structure, and
figurative choices. Strong contrasts, sharp lines, keffiyeh patterns, barbed wire, map contours,
and face/body-focused figures with direct gazes are prominent in the struggle-themed posters.
These formal choices reinforce emotional and political meanings such as existential
determination, identity defense, resilience, and the demand for rights. Hope-based posters
commonly feature olive trees and branches, children's figures, images of the sky and nature,
light tones, and peace symbols. This approach generates a sense of cultural continuity, a desire
for healing, social resilience, and collective hope for the future. The findings demonstrate that
discourses of struggle and hope in contemporary political posters are not mutually exclusive;
rather, they are used interchangeably, creating a shared visual universe. While the language of
struggle generates awareness, alertness, and the will to act, the language of hope fosters
sustained motivation, social unity, and a sense of resilience. This framework demonstrates that
graphic design plays both critical and constructive roles in contemporary political
communication. For the future, strengthening a design language compatible with digital media
in politically focused visual productions, developing open and pluralistic iconographic
repertoires, expanding multilingual practices, and maintaining a balance between hope and
struggle are recommended for more effective and inclusive visual strategies.

Keywords: Political Poster, Graphic Design, Visual Rhetoric, Aesthetics of Hope and Struggle
1. GIRIS
Afisler, mesaj iletme ve imaj olusturma giicli sayesinde siyasal alanda etkili bir propaganda

araci olarak kullanilmaktadir. Sloganlar ve gorseller yoluyla toplumu yonlendirme potansiyeli,

onlari siyasal otoritelerin sikca tercih ettigi bir iletisim arac1 haline getirmektedir (Akgiil, 2017,

177



~ ISARC

Cisare ! INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

2
f,‘,/ e
LN RIAN

s. 163). Afis, mesaj iletmek veya iirlin tanitmak i¢in kullanilan, tasarim ve sanat temelli 6nemli
bir propaganda aracidir. Hedef kitleye dogru zamanda etkili bir mesaj ulastirmay1 amaglar.
Tarihsel siirecte farkli bigimlerde gelisen afis, 6zellikle savas donemlerinde yogun bigcimde
kullanilmis; propaganda yoluyla halkin savas kosullarina uyum saglamasi i¢in popiiler kiiltiirde
yerlesmis gorsel kodlardan yararlanilmistir (Clark, 1997, s. 140). Afisler, sosyal farkindalik
kampanyalarinda etkili bir iletisim araci olarak one c¢ikmaktadir. Bu tiir caligmalarda
tasarimcilarin dikkat etmesi gereken belirli unsurlar bulunmaktadir ve afislerin ilgi ¢cekmesi ile
mesaj1 anlasilir kilmasi i¢in 6zenli bir tasarim siireci gerekmektedir (Dalen, Gubbels, Engel, &
Mfenyana, 2002, s. 81). Afisler ii¢ temel kategori altinda toplanmaktadir: reklam, kiiltiirel ve
sosyal afisler. Reklam afisleri, {iriin tanitimi, satis ve pazarlama amagli hazirlanir; ¢ogunlukla
iiriinlin sundugu yararlara odaklanir. Kiiltlirel afisler, sinema, tiyatro ve ¢esitli etkinliklerin
duyurulmasinda kullanilmaktadir. Ayrica sivil toplum kuruluslarinin faaliyetleri ve yardim
kampanyalar1 da bu gruba dahildir. Sosyal afisler ise toplumu bilgilendirme ve yonlendirme
amact tagimaktadir. Siyasal igerikli afigler de bu sosyal afig tiirlinlin iginde
degerlendirilmektedir (Avci, 2023, s. 45). Siyasal iletisim, kamuoyunun destegini saglamak
isteyen siyasal aktorlerin, sdylemlerini zamanin kosullarina gore diizenleyerek bunlar1 reklam,
propaganda ya da halkla iligkiler teknikleriyle kitlelere aktarma siireci olarak goriilebilir
(Lilleker, 2006). Politik poster, kamusal alanda sergilenen ve toplumun dikkatini ¢cekerek gesitli
siyasal mesajlart iletmeyi amaglayan gorsel bir iletisim bicimidir. Belgedeki ifadeler, bu
posterlerin yalnizca se¢im ¢agrist degil, ayn1 zamanda kamusal alg: {iretimi, politik durus
gosterisi ve ideolojik ydnlendirme araci oldugunu gostermektedir (Mujtaba, Itaristanti,
Nurpadillah, & Sueb, 2024, s. 95). Siyasal posterler, modern gorsel kiiltiir i¢inde toplumsal
hareketlerin ifade bi¢imlerini, kolektif kimlik gdstergelerini ve kamusal tartismalarin
gorsellesme siireclerini incelemek agisindan 6nemli bir arastirma alam1 sunmaktadir. Bu tiir
posterler, belirli bir donemin siyasal atmosferini, toplumsal taleplerini ve hareketlerin
kendilerini goriintir kilma stratejilerini anlamaya yonelik zengin bir gorsel malzeme Tiretir.
Sanat ile politika arasindaki bag, tarihsel olarak oldukca koklii bir gegcmise sahiptir. Cagdas
sanat perspektifinden bakildiginda, bugiinkii anlamiyla ¢agdas sanatin olusumunda etkili olan
bu iliski, ozellikle 1789 Fransiz Devrimi’yle birlikte belirgin bir donilisiim geg¢irmistir. Bu
kirilma sadece plastik sanatlarla sinirli kalmamis; edebiyat, miizik ve felsefe gibi bir¢ok alanda
da etkisini gostermistir (Bozdag, 2015, s. 94). Grafik tasarim, bu baglamda hem estetik
tercihleri hem de iletisim amacli gorsel diizenlemeleriyle siyasal posterlerin anlam diinyasini

sekillendiren temel bir ara¢g konumundadir.
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Dijital teknolojilerin gelismesi, tasarim araglariin erisilebilir hale gelmesi ve sosyal medya
temelli dolagimin yayginlagsmasi, son yirmi yildaki politik poster {iretimini belirgin bigimde
degistirmistir. Bu degisim, yalnizca teknik iiretim siireglerinde degil, posterlerin estetik
yapilarinda, dagitim bigimlerinde ve kamusal etkilesim alanlarinda da kendini gostermektedir.
Dijital cagin gorsel iletisim ortami, politik posterlerin daha hizli iiretilmesine, daha genis bir
kitleye ulagsmasina ve farkli cografyalarda benzer estetik stratejilerin paylasilmasina olanak
saglamistir. Afis tasariminda gercek yasamin etkili bigimde aktarilabilmesi i¢in izleyicide bir
“i¢sel uyarim” olusturulmasi 6nemlidir. Bu uyarim, tasarimin empati kurmaya imkan vermesi
ve izleyicinin konuyu daha derin kavramasina yardimci olmasiyla ortaya ¢ikar (Koupire &
Visser, 2009, s. 439).

Filistin baglami, politik poster arastirmalar1 agisindan dikkat cekici bir orneklem niteligi
tasimaktadir. Bu baglamla iligkili posterler, uzun siireli toplumsal ve siyasal gerilimlerin gorsel
temsillerini barindirdigi kadar, uluslararasi dayanigma aglarinin iirettigi estetik cesitliligi de
yansitmaktadir. Tasarimecilar, izleyicinin duygularini harekete gecirecek gorsel unsurlari
secerek empati kurar ve bdylece izleyiciyle duygusal bir bag olusur. Bu yaklasim, mesajin daha
iyi anlagilmasina ve tasarimin etkisinin giiglenmesine katki saglar (Birol & Birol, 2024, s. 114).
Bu nedenle Filistin posterleri, hem yerel hem kiiresel 6lgekte olusan politik duyarhiliklarin
grafik tasarim araciligiyla nasil ifade edildigini incelemek i¢in uygun bir zemin olusturur.

Bu calisma, ¢agdas politik posterlerde “miicadele” ve “umut” temalarinin nasil kurgulandigini,
bu temalarin hangi grafik gostergeler iizerinden gii¢ kazandigin1 ve gorsel retorik kapsaminda
nasil anlamlandigin1 analiz etmeyi amaglamaktadir. Literatiirde miicadele temali afigler iizerine
cesitli yorumlar yer almakla birlikte, umut temasiyla birlikte ele alinan kapsamli ¢aligmalar
sinirhidir. Bu durum, iki tema arasindaki iliskinin hem estetik hem de iletisimsel agidan daha
biitiinciil bir yaklagim ile incelenmesini gerekli kilmaktadir.

Miicadele ve umut temalarimin birlikte degerlendirilmesi, politik posterlerdeki gorsel anlatinin
cok katmanli dogasina isaret etmektedir. Bu iki temanin birbirini dislamadan doniistimlii olarak
kullanilmasi, ¢agdas politik iletisimde farkli duygusal tonlarin ve sembolik yapilarin bir arada
nasil isledigini anlamaya yardimci olmaktadir. Bu baglamda ¢alisma, s6z konusu temalarin
giincel grafik tasarim pratikleri icindeki yerini inceleyerek, politik poster liretimine iligkin
tartismalara kuramsal ve analitik bir ¢erceve sunmay1 hedeflemektedir.

2. YONTEM

Bu calisma, ¢agdas politik posterlerde miicadele ve umut temalarinin grafik tasarim baglaminda
nasil yapilandigini incelemek amaciyla nitel aragtirma yaklasimi temel alinarak yiiriitilmistiir.

Arastirmanin odagini, 2005 sonras1 donemde {iretilmis ve Filistin baglamiyla iliskilendirilen
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politik posterler olusturmaktadir. Bu zaman araliginin se¢ilmesinde, dijital tasarim araglarinin
yayginlagmasi, afis iiretimindeki estetik ¢esitliligin artmas1 ve sosyal medya temelli dolagimin
giiclenmesi belirleyici olmustur. Boylece politik posterlerin hem iiretim hem de dolasim
pratikleri ag¢isindan doniisiim gegirdigi bir donemin temsil edilmesi hedeflenmistir.

Orneklem, kamuya acik dijital arsivler, sergi kataloglar1 ve ¢evrimici koleksiyonlar iizerinden
taranarak belirlenmistir. Posterlerin secilmesinde ii¢ Olgiit dikkate alinmistir: (1) Filistin
baglaminda tematik bir iliski kurmasi, (2) miicadele veya umut odakli gorsel sdylem igermesi,
(3) estetik ve bigcimsel agidan analize elverisli bir yapiya sahip olmasi. Bu 6lglitler, ¢alismanin
hem igerik hem de form iizerinden tutarli bir inceleme yapmasini saglamistir.

Arastirmada gorsel igerik analizi yontemi kullanilmistir. Gorsel igerik analizi, gorsel verilerden
gegerli ve tekrarlanabilir sonuglar elde etmeyi amaglayan sistemli bir arastirma yontemidir
(Ong, 2020). Posterler, grafik tasarim unsurlarin anlam iiretimindeki roliinii ortaya koymak
amacityla renk, tipografi, kompozisyon, ikonografi, sembol kullanimi, metaforik yap1 ve figiir
tercihi gibi bilesenler iizerinden incelenmistir. Analiz silirecinde, her bir afis i¢in bagimsiz
siiflandirma notlar1 olusturulmus ardindan posterler arasindaki ortakliklar ve farkliliklar
tematik bicimde gruplandirilmistir. Bu yaklasim, dosyalama yonteminin 6znelligini azaltmak
ve sonuglarin daha sistemli bigimde yorumlanmasini saglamak amaciyla uygulanmistir.
Verilerin ¢6ziimleme asamasinda, posterlerdeki miicadele ve umut temalarinin nasil sunuldugu,
bu temalarin hangi gorsel stratejiler yoluyla gli¢lendirildigi ve temalar arasindaki iliskinin hangi
sembolik diizenekler iizerinden kuruldugu iizerine yogunlasilmistir. Posterlerin {ireticileri,
iretim baglamlar1 ve dolasim ortamlarina iligkin bilgiler, erisilebilirlik 6l¢iisiinde
degerlendirmeye dahil edilmistir; ancak calisma, icerik analizini gorsel malzeme {iizerinden
yuriittiigii i¢in yorumlarda salt posterin kendisine odaklanilmistir.

Bu yontemsel yaklasim, ¢aligmanin siyasal posterleri yalnizca estetik bir {iriin olarak degil, ayni
zamanda belirli bir baglami temsil eden gorsel yapilar olarak ele almasint miimkiin kilmistir.
Boylece miicadele ve umut temalarinin grafik tasarimdaki konumuna iligkin gozlemler tutarl
bir analitik ¢ergeve icerisinde yorumlanmaistir.

3. BULGULAR

1. The Keys to Peace Afisi

Rajie Cook’un The Keys to Peace adli ¢aligmasi, Filistin’in geri doniis hakkiyla iliskilendirilen
en giliclii sembollerden biri olan “anahtar” imgesi lizerinden kurulan yogun bir gorsel retorige
sahiptir. Poster, tel ile ¢izilmis sade bir insan profili etrafinda yarim halka bi¢iminde dizilmis
cok sayidaki eski anahtar ile olusturulmustur. Kompozisyonun merkezindeki bu nesne diizeni,

hem gorsel agirlik hem de tarihsel ¢cagrisim bakimindan belirgin bir odak noktasi yaratir. Arka
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planin son derece sade tutulmasi, anahtarlarin doku, yasanmislik ve malzeme niteligini goriiniir

kilarak posterin sembolik yogunlugunu artirmaktadir.

UN Resolution 194 Ill, Article 11. Resolves that the refugeas wishing to return to their homes and live in peace =

nt or authorities responsible.

or equity,

inciples of international law
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Gorsel 1. The Keys To Piece — Rajie Cook,2006

Renk kullaniminda soluk bej arka plan ile metalik gri anahtar tonlar1 hakimdir. Bu yumusak
tonlama, nostalji, bekleyis ve uzun siireli bellek kavramlariyla iligkilenir ve ¢alismanin duygu
diizeyini sakin fakat derin bir diizlemde kurar. Poster ¢ercevesini dolasan tipografik alan ise
“UN Resolution 194, Article 117 metnini igerir ve kirmizi—yesil renk ayrimiyla vurgulanmaigtir.
Bu tipografik ¢erceve, gorsel alani sinirlandiran gorsel bir hat islevi goriirken ayn1 zamanda
baglami uluslararasi hukuki bir zemine tasir; boylece afis, yalnizca estetik bir diizenleme degil,
belirli bir hakkin hatirlatildig: bir politik isaret alan1 olarak da islev kazandirmaktadir.

Anahtar imgesi, Filistinli miiltecilerin evlerine donme hakkiyla 6zdeslesmis tarihsel bir
semboldiir. Cook’un caligmasinda anahtarlarin pasli, yipranmis ve farkli bigimlere sahip
olmasi, uzun yillara yayilan bekleyisi ve kusaklar arasi aktarilan hafizayr ima eder. Bu
anahtarlarin insan profiliyle birleserek bir yiiziin hatlarini olusturmasi, kimlik ile mekansal
aidiyet arasindaki bag1 gorsellestirir. Profil ¢izgisinin sade tutulmasi, anahtarlarin olusturdugu
yogun gorsel bolgeyi daha anlamli kilar; boylece “ev” ve “insan” kavramlari tek bir metaforik
diizlemde bulusmaktadir. Buradaki temel metafor, anahtarin eve doniisii temsil etmesi ikincil

metafor ise kimligin tarihsel ve mekansal baglarla kuruldugudur.
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2. Developing Children’s Literature Afisi (Hosni Radwan, 2009)

Hosni Radwan’in 2009 tarihli bu posteri, Filistin’de ¢ocuk edebiyatinin gelistirilmesi temasini
ele alirken giiclii bir gorsel metafor iizerinden ilerleyen bir anlatim kurmaktadir. Poster, agik
bir kitabin iizerine egilmis bir ¢ocuk figiiriiniin bedeninden yukar1 dogru yiikselen ve genis bir
tag olusturarak biliyiiyen bir aga¢ formu etrafinda sekillenmistir. Cocugun gévdesinden dogal
bir devamlilikla ¢ikan bu agag, hem bilgiyle beslenen bir gelisim siirecini hem de koklenme,
biiytime ve siireklilik diistincesini simgelemektedir. Kompozisyonun merkezinde yer alan figiir,
posterin tiim anlatisal yiikiinii tasirken, aga¢ formunun genisleyen dallart umut, yenilenme ve

gelecek odakl bir kiiltiirel insa fikrini gorsel diizlemde ifade etmektedir.
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Gorsel 2. Developing Children’s Literature — Hosni Radwan, 2006

Renk kullanimi posterin duygusal atmosferini belirleyen temel bilesenlerden biridir. Arka
plandaki sari, turuncu, mor ve kirmizi gibi sicak-soguk renk geg¢isleri, egitim siirecinin ¢ok
katmanli yapisina gonderme yapan dinamik bir alan olusturmaktadir. Bu renk ¢esitliligi, cocuk
edebiyatinin hayal giiciine dayali diinyasim1 yansitirken, Filistin’in toplumsal baglaminda
egitim ve kiiltiirel tiretime yonelik beklentilerin canliligin1 da cagristirir. Agacin koyu yesil
dallar1 ve giiclii kok govdesi, posterdeki umut tonunu belirginlestirir; ¢ocugun bedeniyle
kurulan organik baglanti, gelisimin dogrudan Ogrenme siirecinden beslendigini

vurgulamaktadir.
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Figiir ve agac arasindaki birlesme, posterin merkez metaforudur. Cocugun bedeninin agaca
doniigsmesi, egitim yoluyla gili¢clenen bireyin hem kendini hem de i¢inde bulundugu toplumu
yeniden liretme kapasitesine sahip oldugunu ifade etmektedir. Bu doniisiim, yalnizca kisisel
gelisimi degil, toplumsal gelecegin kiiltlirel altyapisinin da ¢ocuklarla birlikte kuruldugu
diisiincesini desteklemektedir. Acik kitabin bir zemin olarak islev gdérmesi ise Ogrenme
stirecinin hem temel hem de yonlendirici bir kaynak oldugunu belirtir. Boylece kitap, bilgi
aktariminin saglam bir temeline, agag ise bu temelin biiyiiyen ve ¢ogalan etkisine karsilik gelir.
Poster, miicadele temasini dolayli bir bicimde ele almaktadir. Dallarin ve gévdenin giiclii
durusu, Filistin baglamindaki kiiltiirel liretimin direngle siirdiiriildiigiinii ima eder ¢ocuk
figlirtintin kitapla kurdugu yakin iliski, egitimin zor kosullar altinda dahi gelecegi insa eden bir
miicadele alan1 oldugunu hatirlatir. Buna karsilik umut temasi ¢ok daha belirgin bi¢imde 6ne
cikmaktadir. Agacin yukar1 dogru genisleyen ve ¢ogalan dallari, kiiltiirel devamliligin ve yeni
kusaklarin yaratici potansiyelinin simgesi olarak bilinmektedir. Cocugun agacla biitiinlesmesi,
gelecegin temelinin bilgi ve 6grenme araciligiyla giiclenecegi yoniinde olumlu bir mesaj tasir.
Genel olarak Radwan’in posteri, Filistin baglaminda egitim, kiiltiirel tiretim ve ¢ocuklugun
hayati roliinii sade fakat etkili bir gorsel metaforla birlestirir. Kitap, cocuk ve aga¢ imgelerinin
tek bir organizma haline gelmesi, umudu Onceleyen bir gorsel anlati olusturur; ayn1 zamanda
toplumsal dayanikliligin ve kiiltiirel stirerliligin egitim yoluyla nasil giiclendigini gosteren
estetik ve retorik agidan biitiinciil bir 6rnek sunmaktadir.

3. A Letter from Gaza Afisi

Seyyedmehdi Mousavi’nin A Letter from Gaza adli posteri, savas, yikim ve taniklik temalarini
sade fakat ¢arpici bir metafor lizerinden ele almaktadir. Kompozisyonun merkezinde, Filistin
bayragimin renklerine sahip bir zarf yer almaktadir. Zarfin i¢inin acik sekilde gosterilmesi,
izleyiciyi iceriye bakmaya davet eden giiclii bir anlati stratejisidir. Zarfin i¢ kisminda kirmizi
ve beyazin karigtig1 lekesel bir yiizey goriiliir; bu yiizey, soyut bir estetik tagimasina ragmen
siddet, yaralanma ve tahribat ¢agrisimlarini barindirir. Kirmizinin yogunlugu, arka planda genis
alan1 kaplayan aymi tonlu zeminle birleserek gorsel gerilimi artirir ve izleyiciyi dogrudan

duygusal bir karsilagsma i¢ine ¢eker.
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Gorsel 3. A Letter From Gaza - Seyyedmehdi Mousavi, 2014

Zarfin 6n ylziinde yer alan posta damgasinda “July 2014 — Gaza” ifadesi bulunur. Bu tarih,
2014 Gazze saldirilarina dogrudan gonderme yapar ve posterin baglamsal referansini kesin
bicimde belirler. Boylece ¢alisma, soyut bir ac1 imgesi sunmakla kalmaz, ayn1 zamanda belirli
bir tarihsel olaya isaret ederek belleksel bir konumlandirma saglar. Posta damgas1 ayn1 zamanda
iletisim, haberlesme ve dis diinyaya ses ulastirma fikrini temsil eder; bu anlamiyla poster, bir
taniklik mektubunun gorsellestirilmis haline doniistir.

Zarf bigiminin se¢ilmesi, mesaj kavramini postere tastyan temel metafordur. “Mektup” agik bir
ara¢ olarak hem bireysel tanikli§i hem de kolektif bir ¢agriy1 igerir. Ancak zarfin i¢indeki
kirmizi lekeler, bu ¢cagrinin siradan bir iletisim degil, ac1, kayip ve siddetle oriilii bir deneyime
dayandigin1 isaret etmektedir. Zarfin Filistin bayraginin renklerine bdliinmiis olmasi,
yasananlarin ulusal kimlikle dogrudan iligkisini vurgular; mesajin gondereni ile temsili arasinda
sik1 bir bag kurulur. Bu yoniiyle poster, Filistin kimliginin uluslararasi alanda duyulma
ihtiyacina da isaret eder.

Poster, miicadele temasini kirmizi arka planin yogun goérsel baskisi; zarfin i¢indeki tahrip edici
doku ve “Gaza 2014” damgasinin tarihsel referansiyla kurar. Bu unsurlar, siddetin siirekliligi

ve yasanan kayiplarin agirhigini giiclii bir sekilde hissettirir. Umut temasi ise dogrudan degil,
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daha ortiik ve smirli bir diizlemde hissedilir. Zarfin acik olusu, dis diinyaya iletilmek istenen
bir ¢agriya, duyulma arzusuna ve tanikligin gecersizlestirilemeyecegi fikrine karsilik gelir. Bu,
posterin sert savas imgeleri arasinda kiigiik ama anlamli bir direnis noktasidir.

Genel anlamda A Letter from Gaza, minimal kompozisyona sahip olmasina ragmen yiiksek
duygusal yogunluk barindiran bir ¢alismadir. Grafik tasarimin sade geometrik bi¢cimlerle dahi
giiclii politik anlamlar iiretebilecegini gosteren etkili bir Ornektir. Poster, savasin gorsel
temsilini dogrudan gostermeden, bir mektubun sembolik potansiyelini kullanarak hem kisisel
hem kolektif bir ac1 ve taniklik alan1 yaratmaktadir.

4. Free Kudiis Afisi

Ugur Uygun’un Free Kudiis adl1 posteri, sade ¢izgiler ve giiclii bir sembolik kurgu tizerinden
ilerleyen minimal bir gorsel anlati sunar. Posterin merkezinde, tek bir ¢izgi hareketiyle
olusturulmus kus figiirii yer alir; bu kus, baris ve 6zglirliikk imgelerinin evrensel olarak taninan
bir temsilidir. Ancak c¢alismanin belirleyici yonii, kusun kanadinin Kudiis’iin cografi
sinirlarinin konturuna doniistiiriilmesiyle ortaya ¢ikan simgesel biitiinliiktiir. Bu birlesme, barig
sembolii ile mekansal-politik bir birimin tek bir form i¢inde kaynasmasini saglar ve gorselin

temel metaforunu olusturur.

f\/‘

Free KUDUS

Gorsel 4. Kudus Exhibit - Ugur Uygun, 2018
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Gorselin genis kirmiz1 arka plani, postere hem duygusal hem de politik yogunluk kazandirir.
Kirmiz1 fon, hem aciliyet duygusuna hem de Kudiis’iin uzun siiredir devam eden siyasi
gerilimine isaret eden bir atmosfer yaratir. Buna karsin kusun beyaz c¢izgilerle tanimlanan
konturu, posterin sert fon rengi lizerinde bir nefes alan1 agar; bu kontrast, umudun kirilgan ama
varligin stirdiiren formunu ¢agristirir. Siyah ¢izgilerle tamamlanan dis hatlar ise derinlik hissi
yaratarak kusun figiiratif yapisini giiclendirmektedir.

Posterde kullanilan tipografi son derece minimaldir. “Free KUDUS” ifadesi kii¢lik puntolarla,
kusun govdesinin yakininda konumlandirilmistir. Yazinin sade bir bi¢imde yerlestirilmesi,
mesaji dogrudan iletirken gorsel agirligin ¢izgisel forma kaymasina izin verir. Bu tipografik
tercih, metni ikinci planda birakarak ikonografik yapinin sembolik giiclinii 6ne ¢ikarmaktadir.
Kus ile Kudiis haritasinin tek bir formda birlesmesi, posterin en belirgin metaforik yapisidir.
Kus, evrensel baris sdylemini temsil ederken, harita konturu Kudiis’iin 6zgiirliik talebini
mekansal bir sembollektir. Bu birlesme, “6zglirliikk” fikrinin yalnizca politik bir hedef degil,
ayni zamanda geografik bir baglamda koklenen bir hak oldugunu ima eder. Kusun ugus
pozisyonundaki ¢izimi, ileriye yonelen bir hareketi ¢agristirir; bu da posterin umut tonuyla
iligkisini gii¢lendirir.

Poster, miicadele temasin1 kirmiz1 fonun yiiksek gerilimli atmosferi lizerinden kurar. Bu palet
tercihi, bolgedeki ¢atigma ve baski kosullarinin gorsel bir arka planini sunar. Umut temasi ise
kus figiiriinlin varhigiyla 6ne ¢ikar; temiz, kesintisiz ¢izgiler 6zgiirliik idealini simgeleyen sade
ama etkili bir gorsel anlatim yaratir. Haritanin kus kanadina dontigmesi, mekansal birimlerin de
Ozgiirliik sdyleminin bir pargasi olabilecegini hatirlatmaktadir.

Genel olarak Free Kudiis, minimal ¢izgisel yaklasimiyla hem estetik hem sembolik acidan
giiclii bir politik poster ornegidir. Cizginin sadeligiyle karmasik bir politik durumu ifade
edebilmesi, ¢aligmay1 giincel politik grafik tiretiminin etkili 6rneklerinden biri haline getirir.
Poster, miicadele ve umut temalarini1 ayn1 anda, biri digerini bastirmadan, tek bir gorsel metafor
icinde biitlinlestirerek calismanin genel arastirma gergevesiyle uyumlu bir sembolik yap1
sunmaktadir.

5. Mona Lisa Palestine Afisi

Foster Ginger’in Mona Lisa Palestine adl1 ¢aligmasi, Bati sanat tarihinin en ikonik figiirlerinden
biri olan Mona Lisa’y1 Filistin baglaminda yeniden yorumlayan g¢arpict bir kiiltiirel aktarim
ornegidir. Poster, Leonardo da Vinci’nin {inlii portresini taninabilir kompozisyonuyla korurken,
figiiriin basina kefiye yerlestirerek hem gorsel hem kavramsal diizeyde yeni bir anlam katmani

olusturur. Siyah-beyaz stencil estetigi ile yeniden iiretilmis figiir, arka planda kullanilan mor
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tonlu yiizey lizerinde daha sert ve grafik bir karsitlik kazanir; boylece klasik ikon, ¢agdas politik

bir sembole doniistiiriiliir.

Gorsel 5. Mona Lisa Palestine - Foster Ginger, 2022

Kefiyenin kullanimi, posterin en gii¢lii sembolik miidahalesidir. Filistin direnisinin ve kimlik
miicadelesinin en taninan kiiltiirel motiflerinden biri olan kefiye, Mona Lisa’nin tarihsel ve
“evrensellestirilmis” konumunu Filistin baglamina tasir. Bu donilistim, hem sanat tarihinin
kanonik figiirlerine elestirel bir mesafeden yaklasildigint hem de Filistin’in goriiniirliigiine
iliskin bir talep ortaya kondugunu gosterir. Mona Lisa’nin karakteristik sakin ve 6l¢iilii bakis,
kefiye ile birlestiginde politik ve kiiltiirel agirlig1 daha yiiksek bir ifadeye dontisiir; bu bakis,
hem ge¢misle hem de giincel kosullarla baglantili bir direng tonu tagimaktadir.

Poster, renk kullanimini sinirli tutarak mesajin odagini figiiriin ikonografik dontisiimiine
yonlendirir. Mor arka plan, hem modern hem nétr bir atmosfer yaratirken siyah-beyaz kontrast
figliri 6ne ¢ikarir. Bu minimal renk paleti, politik posterde siklikla goriilen yiiksek gerilimli
kirmiz1 veya koyu tonlarin aksine daha kontrollii bir duygusal yogunluk sunar; bdylece
izleyicinin dikkati temsil edilen sembolik degisime yonelir. Stencil tekniginin keskin sinirlar
ise gerek protest sanatla olan iliskiyi gerekse gorselin sokak estetigiyle bagini
giiclendirmektedir.

Mona Lisa’nin Filistin kimligiyle donatilmasi, posterin temel metaforik yapisini olusturur.

Burada iki kiiltiirel alanin kesisimi s6z konusudur: Bati sanat tarihinin en taninmis imgesi ile
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Filistin direnisinin en taninmis sembolik giysisi. Bu birlesme, Filistin miicadelesinin kiiresel bir
goriiniirliik talebi oldugu fikrini besler; ayni zamanda kiiltiirel mirasin yeniden
yorumlanmasinin politik bir eylem olarak nasil kullanilabilecegini gosterir. Mona Lisa'nin
yliziindeki sakin ifade, direnisi haykirmak yerine sessiz ama kararli bir durusla temsil eden
gorsel bir tutuma dontismektedir.

Poster miicadele temasini dogrudan siddet veya yikim imgeleriyle degil, kiiltiirel kimligin
sahiplenilmesi yoluyla kurar. Mona Lisa’nin kefiye ile biitiinlesmesi, direnisi estetik bir jest
iizerinden temsil eder; bu yoniiyle poster, kimlik ve aidiyet {izerinden kurulan bir miicadele
bi¢imini isaret eder. Umut temasi ise figiiriin sakinligi, zamansizlig1 ve evrenselliginin Filistin
kimligiyle birlesmesinde ortaya ¢ikar. Klassik bir portre figiiriiniin Filistin baglamina dahil
edilmesi, kiiltiirel temsilin giicline ve gelecege yonelik dayaniklilik fikrine isaret eden bir estetik
strateji olarak okunabilir. Mona Lisa Palestine, kiiltiirel yeniden kodlama ve sembolik yer
degistirme yoluyla politik bir sdylem kuran etkili bir grafik tasarim 6rnegidir. Hem estetik hem
ikonografik doniisiim lizerinden ilerleyen bu ¢alisma, miicadele ve umut temalarini ayni figiirde
birlestirerek Filistin’in kiiltiirel goriintirliigiine dair gii¢lii bir gorsel ifade sunmaktadir.

6. A Benefit Show Afisi

Michael DeForge’un 2023 tarihli bu posteri, ¢agdas illlistrasyon estetigiyle Filistin’e dair
sembolik 6geleri birlestirerek hareketli, enerjik ve ¢ok katmanli bir gorsel anlati sunmaktadir.
Poster, biiytik 6l¢ekli bir karpuz diliminin tiim kompozisyonu domine ettigi bir yapi iizerine
kuruludur. Karpuz, Filistin’le 6zdeslesen en gii¢lii sembollerden biridir; yasaklanan Filistin
bayraginin renklerini tagimayi siirdiirdiigii i¢in uzun yillardir hem kiiltiirel hem politik bir isaret
olarak kullanilmaktadir. Bu baglamda DeForge’un posterde karpuzu merkeze yerlestirmesi,
Filistin kimliginin sansiire ragmen yeniden goriiniir kilinmasina yonelik sembolik bir jest olarak
okunabilir.

Karpuz formunun ¢evresinde yer alan kivrimli siyah—beyaz dokular, posterin dinamik yapisin
giiclendirir. Bu organik ¢izgiler hem hareket hem gerilim {iretir; ayn1 zamanda gelgitli bir
duygusal atmosfer yaratir. Karpuzun kirmizi i¢ yiizeyi, siyah ¢ekirdekleriyle birlikte gorsel bir
agirlik merkezi olustururken, alt boliimde yer alan yesil—siyah seritler Filistin bayraginin diger
renkleriyle uyumlu bir ritim yaratir. Bu renk iliskileri, karpuz metaforunun hem estetik hem de
politik anlamin1 pekistirmektedir.

Poster ayn1 zamanda ¢izgisel ag motifleri ve geometrik oOrgiiler igermektedir. Sag tarafta
goriilen bu orgii formu, bir yandan ¢agdas illiistrasyon dilinin soyut karakterini yansitirken
diger yandan boliinmiisliik, kisitlanma veya sinirlandirilmis alanlara dair sembolik ¢agrisimlar

tiretirken zit yonlere yayilan organik ve geometrik ¢izgiler, Filistin’e dair gorsel temsilin hem
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kaotik hem diizenli yanlarini ayn1 yiizeyde var etmektedir. Bu, politik posterlerde sik rastlanan

gerilim—umut dualitesinin gorsel karsiliklarindan biri olarak diistiniilmektedir.

Gorsel 6. A Benefit Show - Michael DeForge, 2023

Tipografik diizen posterin sol kenarinda konumlanmis ve ¢izgisel estetige uyumlu olacak
sekilde elle ¢izilmis gibi gdriinen bir yazi karakteri tercih edilmistir. Renk paletinin Filistin
bayragina bagl olarak siyah, kirmiz1 ve yesil ile sinirlanmasi, hem tematik uyumu gii¢lendirir
hem de yaziy1 gorsel bir motif haline getirir. Etkinlik detaylarinin alt kisitmda sade bir yazi
tipiyle verilmesi, posterin ana gorsel enerjisini bozmadan bilgilendirici yapinin korunmasini
saglamaktadir.

Poster, miicadele temasint dogrudan siddet imgelerine bagvurmadan kimlik, direng ve kiiltiirel
semboller iizerinden kurmaktadir. Karpuzun biiyiitiilmiis, adeta tasan formu, Filistin’in
goriinmez kilinmaya calisilan sembollerinin yeniden giiclii ve tagkin bir bi¢imde yer kaplamasi
olarak yorumlanabilir. Organik ¢izgi dalgalanmalar1 da gerilim ve hareket izlenimi yaratarak
miicadele fikrini gorsel diizeyde destekler. Umut temasi ise karpuz metaforunun dogal, canli ve
iiretken yapisi lizerinden belirginlesmektedir. Karpuzun enerjik rengi, organik yayilimi ve
kompozisyonda baskin olusu, canlilik ve yeniden dogus hissi iiretir. Genel olarak DeForge’un
posteri, ¢agdas grafik dilini politik bir baglama tasirken geleneksel Filistin sembollerini

yenilikg¢i bir illiistratif estetikle birlestirir. Renk, ¢izgi ve metafor birlikteligi, posterin hem
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kiiltiirel hem politik acidan giiclii bir gorsel ifade araci olmasini saglar. Bu yaklagim, politik
posterlerde miicadele ve umut temasini ayni anda gorebilmenin giincel bir 6rnegini bizlere
sunmaktadir.

7. They Cannot Kill Our Joy Afisi

Fernando Marti’nin They Cannot Kill Our Joy baslikli posteri, Filistin’in kolektif
dayanikliligini, toplumsal birlik duygusunu ve umut kapasitesini giiclii bir metafor ve genis
Olgekli bir kompozisyon iizerinden kuran etkileyici bir ¢alismadir. Gorselin merkezinde,
gokyiiziinde devasa bir kus formuna doniisen ugurtma yapisi yer almaktadir. Kus bi¢iminin
kanatlarin1 olusturan pargali renk yiizeyleri, Filistin bayragmin kirmizi—yesil-beyaz—siyah
paletiyle dogrudan iliskilidir. Ugurtmanin bu bi¢cimde bir kusa doniismesi, hem &zgiirliik
arzusunu hem de gokyliziiyle kurulan metaforik baglantiy1 temsil eder; yiikselis, hafiflik ve

sinirlar1 asma fikri bu doniisiim i¢inde somutlagir.

Gorsel 6. They Cannot Kill Our Joy - Fernando Marti, 2025

Kompozisyonun alt boliimiinde, farkli yas ve 6zelliklere sahip bireylerden olusan bir topluluk
ucurtmalarin1 gokyiiziine birakmaktadir. Engelli bir bireyin tekerlekli sandalyede yer almasi,
kadin, erkek, yashi ve geng figiirlerin bir arada bulunmasi, posterin ¢esitliligi, toplumsal
biitiinliigli ve kapsayicilifi bilingli bir bigimde vurguladigimi gosterir. Her figilir kendi
ucurtmasina tutunmus olsa da hepsi ayn1 gokyiiziine bakmakta ve ayni hareketin pargas haline

gelmektedir. Bu, kolektif umudun bireysel deneyimler iizerinden birlestigi bir dayanisma alan1
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yaratir. Kiy1 ¢izgisi boyunca dizilmis gelincikler ise hafiza, yas ve direnis estetiginin sembolik
bir karsilig1 olarak diisiiniilmektedir. Kayiplarin unutulmadigi, ancak yasamin ve umudun da
ayn1 anda siirdiirtildiigii bir atmosfer kurar.

Gokyliziindeki kus-ugurtma figilirii yalnizca bir 6zgiirliik metaforu degildir ayn1 zamanda
Filistin’in kiiltlirel pratiginde 6nemli bir yere sahip olan ugurtma ucurma eylemini tarihsel ve
politik bir baglama tasimaktadir. Ozellikle Gazze’de ¢ocuklarin ugurtma ugurmasi, yasaklar ve
kusatmalar arasinda umut iiretmenin bir bi¢imi olarak goriilmiis, bu nedenle uluslararasi
dayanigsma kampanyalarinin sembollerinden biri hdline gelmektedir. Poster, bu kiiltiirel pratigi
kolektif bir kimlik anlatisina doniistiirerek umudun hem gilindelik hem politik bir {iretim
oldugunu hatirlatmaktadir.

Renk kullanimi eserin duygusal tonunu belirleyen temel unsurlardan biridir. Gokytiziindeki
acik mavi, gece ile giindiiz arasinda bir ara zaman hissi yaratirken, yildizlar ve 151k izleri
atmosferi masals1 bir boyuta tasir. Bayrak renklerinin ugurtma parcalariyla birleserek hareket
halinde goriinmesi, posterin ritmik ve akiskan bir duygu iiretmesini saglamaktadir. Alt
boliimdeki kirmizi ¢igekler ile iist boliimdeki ugusan kirmizi pargalar arasinda kurulan gorsel
iligki, hafiza ile gelecek arasinda bir paralellik olusturur; kayiplar ve umut ayni renk {izerinden
birbirine baglanir.

Poster miicadele temasin1 dogrudan bir ¢atigma veya yikim estetigiyle degil, en siradan ve en
kirillgan eylemlerden biri sayilabilecek ucurtma ugurma pratigiyle kurmaktadir. Miicadeleyi
ofke ya da yikim iizerinden degil, varligin siirdiiriilmesi, birliktelik, nese ve kiiltiirel dirimlilik
iizerinden anlatmaktadir. Umut temasi ise neredeyse gorselin ana eksenine doniigiirken
yukartya bakan yliz ifadeleri, gokyliziinde 6zgiirce hareket eden kus-ucurtma ve farkh
bireylerin ortak bir ritimde birlesmesi, dayaniklilik ve yasam giicilinii sembolik olarak goriiniir
kilmaktadir.

4. SONUC VE ONERILER

Cagdas politik posterlerde miicadele ve umut temalarinin grafik tasarim baglaminda nasil
kuruldugunu inceleyen bu calismada iki temanin birbirini dislamayan, aksine birbirini
giiclendiren bir gorsel sdylem biitiinii olusturdugunu ortaya koymaktadir.

Elde edilen bulgular, miicadele ve umut temalarinin farkli duygusal tonlara sahip olmasina
ragmen politik posterlerde siklikla i¢ ice gectigini ve ayn1 baglam igerisinde doniistimlii bicimde
kullanildigin1 gostermektedir. Miicadele dili, toplumsal bellegi diri tutmakta; acinin ve baskinin
goriinmezlesmesini engelleyerek politik farkindalik olusturmaktadir. Umut dili ise bu
farkindaligin stirdiiriilebilir hale gelmesine katki saglamakta; toplumsal dayanismanin ve birlik

hissinin giiclenmesine imkéan tanimaktadir. Bu iki tema, Filistin baglamindaki posterlerde hem
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kiiltiirel semboller hem tarihsel isaretler hem de evrensel retorik stratejiler lizerinden biitiinctil
bir gorsel alan olusturmaktadir. Boylece politik poster, yalnizca bir tepki yiizeyi degil, ayni
zamanda kolektif duygularin, kimlik anlatilarinin ve gelecek tasavvurunun bir arada var
olabildigi bir iletisim mecras1 haline gelmektedir. Afislerin yi1l bazli degerlendirilmesi, gorsel
dilde belirgin bir doniisiim bulundugunu gostermektedir. 2006-2014 doneminde miicadele
temasinin baskin oldugu; sert renkler, keskin hatlar ve travmatik hafizay1 6ne ¢ikaran imgelerin
yogun bi¢gimde kullanildig1 goriilmektedir. 2018 sonrasinda estetik daha yumusak, sembolik ve
umut merkezli bir yapiya yonelmekte; kus, ugurtma, agag, ¢ocuk figiirii ve acik tonlar daha
goriniir hale gelmektedir. 2022-2025 araliginda ise umut temasi belirgin bicimde giiclenmekte;
topluluk birlikteligini, yiikselisi ve dayaniklilig1 vurgulayan kompozisyonlar 6ne ¢ikmaktadir.
Bu genel egilim, politik afislerin zaman i¢inde miicadele ve umudu farkli yogunluklarda bir
araya getirerek daha kapsayici bir iletisim dili gelistirdigini gostermektedir.

Dijital mecralara uyumlu, hizli dolagima agik ve ¢okdilli kullanim imkén1 sunan tasarim dilinin
giiclendirilmesi gerekmektedir. Bu sayede politik posterler uluslararas: kamuoyunda daha genis
bir erisim ve etkilesim alan1 bulacag: diisiiniilmektedir. Ikinci olarak, miicadele ve umut
temalarini asir1 indirgemeden, sembolik ¢esitliligi koruyan ¢ogulcu bir ikonografik repertuarin
gelistirilmesi Onem tasimaktadir. Boyle bir yaklasim, hem yerel kiiltiirel gostergelerin
korunmasina hem de evrensel sembollerle kurulan ortak duygusal alana katki saglamaktadir.
Politik posterlerin yalnizca tepkisel degil, ayn1 zamanda iyilestirici, birlestirici ve kiiltiirel
stirekliligi destekleyen yapisinin gorsel anlatimda daha goriiniir kilinmasi etkili bir iletisim
stratejisi olusturmaktadir.

Politik poster tasariminin estetik tercihler ile politik sdylem arasinda giiglii bir kopri
kurdugunu, miicadele ve umut temalarinin bu kopriiniin iki temel tasi olarak islev gordiigiinii
ve grafik tasarimin giincel politik iletisimde hem elestirel hem yapict roller istlendigini
gostermektedir. Bu cergevede politik posterlerin, toplumsal hareketlerin kiiltiirel hafizasin
tasityan ve gelecege dair ortak bir dil kuran 6nemli bir gorsel iletisim araci olmaya devam ettigi
gorilmektedir.
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OZET

Sanatin 6zerklesme siireci, modernizm baglaminda hem bi¢imsel hem kavramsal dontisiimlere
onciiliik etmistir. 18. yiizy1l sonlarinda Fransiz Devrimi’nin getirdigi yeni toplum diizeni,
bireyin 6zgilirlesmesini saglarken, sanat alaninda da ifade 6zgiirligiiniin Oniinii agmigtir. Bu
siireg, sanatginin monarsiye bagli kurumlardan bagimsizlagmasint ve bireysel iislubun
gelismesine olanak saglamistir. Her donemin kiiltiirel iislubu sosyo-ekonomik, ideolojik ve
teknolojik kosullarla sekillenirken, sanat¢inin kisisel algisi, yasamla kurdugu iliski ve estetik
yonelimi bireysel iislubun belirleyicisi olmustur. Sanatin 6zerklesmesi, Kant ve Schiller’in
estetik kuramlarinda One c¢ikan hayat pratiginden kopus ve estetik Ozerklik ilkeleriyle
giiclenmistir. 19. yiizyilda burjuvazinin yiikselisi, serbest sanat pazarinin olusumu ve modernist
akimlar, sanatta bi¢cimsel ve kavramsal yenilik arayislarini tetiklemistir. Sanat¢inin bireysel
ifadesi, dogay1 gozleme ve deneyimleme yoluyla bigimlenmis; Cezanne, Seurat ve Van Gogh
gibi sanatgilar, nesnel gergekligi yorumlayarak 6znel algiy1 6n plana ¢ikarmislardir. Bu siireg,
sanatin toplumsal islevden bagimsizlasmasini saglarken, estetik bir tecriibe alani olarak netlik
kazanmasin1 miimkiin kilmistir. 20. yiizyilda avangard ve modernist hareketler, sanatin 6zerk
kimligini gelistirirken, ayn1 zamanda toplumla yeniden iliski kurma c¢abalarmi ortaya
koymustur. Sanat, bireysel 6znelligin ve estetik ¢esitliligin ifade arac1 haline gelirken, 6zerklik
ile toplumsal etkisizlik arasindaki diyalektik, modern estetik diisiincenin temel tartismalarindan
biri olmustur. Bu ¢alisma, sanatin modernizm baglaminda 6zerklesme siirecini tarihsel, estetik
ve toplumsal baglamda inceleyerek degisen iislupsal paradigmalarin olusum dinamiklerini
ortaya koymayir ve sanatin Ozerklik ile toplumsal etkisizlik iligkisini degerlendirmeyi
amaglamaktadir.

Anahtar kelimeler: Ozerk sanat, estetik 6zerklik, modernizm, avangard, tislup

ARTISTIC AUTONOMY AND MODERNIST TRANSFORMATIONS IN 18TH AND
19TH CENTURIES

ABSTRACT
The process of art’s autonomy has led both formal and conceptual transformations within the
context of modernism. The new social order brought about by the French Revolution at the end

of the 18th century enabled the liberation of the individual and opened the way for freedom of
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expression in the field of art. This process allowed artists to become independent of monarchy-
affiliated institutions and fostered the development of individual style. The cultural style of
each era is shaped by socio-economic, ideological, and technological conditions, while the
artist’s personal perception, relationship with life, and aesthetic orientation determine
individual style. The autonomy of art has been strengthened through the principles of
detachment from life practice and aesthetic independence highlighted in the aesthetic theories
of Kant and Schiller. In the 19th century, the rise of the bourgeoisie, the formation of the free
art market, and modernist movements stimulated formal and conceptual innovation in art. The
individual expression of the artist was shaped through observation and experience of nature;
artists such as Cezanne, Seurat, and Van Gogh interpreted objective reality while foregrounding
subjective perception. This process enabled art to become independent of social function while
gaining clarity as an aesthetic experience. In the 20th century, avant-garde and modernist
movements further developed the autonomous identity of art, while also attempting to reconnect
with society. Art became a medium for expressing individual subjectivity and aesthetic
diversity, and the dialectic between autonomy and social ineffectiveness emerged as a central
discussion in modern aesthetic thought. This study aims to examine the process of art’s
autonomy within the context of modernism from historical, aesthetic, and social perspectives,
revealing the dynamics of evolving stylistic paradigms and evaluating the relationship between
autonomy and social ineffectiveness in art.

Keywords: Autonomous art, aesthetic autonomy, modernism, avant-garde, style

Giris

Sanat tarihi, toplumsal, kiiltiirel ve estetik doniistimlerin izlenebilecegi zengin bir disiplin
alanidir. 18. yiizy1l sonlarindan itibaren 6zellikle Fransiz Devrimi ile baslayan siireg, bireyin
toplumsal ve sanatsal alanlarda 6zgiirlesmesini miimkiin kilmistir. Bu donemde, sanatgilar
monarsi ve akademik kurumlarin etkisinden bagimsizlasarak kendi bireysel iisluplarini
gelistirme olanagi bulmustur.

Sanatin 6zerklesme siireci, yalnizca bi¢imsel degisimleri degil, ayn1 zamanda estetik ve
kavramsal doniisiimleri de beraberinde getirmistir. Modernizmin ortaya c¢ikisiyla birlikte,
sanatin toplumsal islevinden bagimsizlagsmasi, bireysel ifade ve estetik deneyimin Onem
kazanmasi, iislupsal ¢esitliligin artmas1 gibi yeni dinamikler 6n plana ¢ikmustir.

Bu calisma, sanatin modernizm baglaminda 6zerklesme siirecini tarihsel, estetik ve toplumsal
baglamda inceleyerek, degisen iislupsal paradigmalarin olusum dinamiklerini ortaya koymay1
ve sanatin 0zerklik ile toplumsal etkisizlik iligkisini degerlendirmeyi amaglamaktadir. Sanatin

tarihsel gelisimi; toplumsal doniisiimler, bireysel yaraticilik ve teknolojik ilerlemelerle
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sekillenmis, bu stiregte lslupsal cesitlilik ve bireysel ifade bi¢iminin gelismesine katki
saglamistir.

Calisma Alani

Bu calisma, 18. ve 19. yiizyillarda sanatin 6zerklesme siirecini, modernist doniigiimler
baglaminda incelemektedir. Ozellikle; Fransiz devrimi, burjavizinin yiikselisi, serbest sanat
pazarinin olusumu ve modernist akimlarin sanatta bigimsel ve kavramsal yenilikler iizerindeki
etkileri ele alinmistir. Ayrica; sanat¢inin bireysel ifadesinin doga gbzlemi ve deneyim yoluyla
bi¢imlenmesi siirecleri de ¢calismanin odak noktalar1 arasindadir.

Materyal ve Yontem

Bu calisma, 18. ve 19. yiizyillarda sanatin 6zerklesme siirecini ve modernizmin gelisimini
anlamak amaciyla literatiir taramas1 yontemine dayanmaktadir. Literatiir taramasi, konuyla
ilgili daha Once yazilmis arastirmalarin, makalelerin, kitaplarin, dergilerilerin ve diger
akademik yaymnlarin kapsamli bir sekilde incelenmesini icermektedir. Arastirma siirecinde
ozellikle sanatin 6zerklesmesi, estetik 6zerklik, modernizm, avangard hareketler ve bireysel
iislup gibi anahtar kavramlara dair 6nemli teorik ve tarihsel kaynaklar taranmigtir.

Calisma, sanatin tarihsel gelisiminin ve toplumsal baglamda nasil sekillendigine dair mevcut
literatlirii derinlemesine inceleyerek, sanat¢ilarin modernizm baglamindaki bireysel ifade
bicimleriyle ilgili onemli bulgulara ulagsmay1 hedeflemistir. Literatiir taramas1 esnasinda sanatin
ozerklik kazanmasinin ardindaki toplumsal, ideolojik ve kiiltiirel dontistimlere dair farkli bakis
acilar1 géz oniinde bulundurulmustur.

1. Sanatin Toplumsal ve Tarihsel Baglami: Fransiz Devrimi ve Modernizme Gegcis
1789 Fransiz Devrimi’nin getirdigi yeni toplum diizeni, en biyiik diisiince yeniligini
beraberinde getirmistir. Parlamenter toplum diizeninin olusmasiyla birlikte birey, kendi
iradesini kazanarak sanat alaninda 6zgiirlesme yolunda ilerlemistir. Yeni toplum diizeninin
sanatglya sagladigi 6zgiirliik alani, belli bir cagin kendine 6zgii anlatig bi¢cimini ve dolayisiyla
bireysel iislubun gelismesini desteklemistir. Bu tarthsel siire¢, sanatin felsefi temellerini de
etkileyerek, Klasist ve rasyonalist yaklasimlarin sekillenmesine olanak tanimistir.

Descartes felsefesine dayanan Klasist sanat goriisii, metafizik diinya goriisiine kars1 ¢ikarak
doga ile evreni kesfetmeye yonelik bir rasyonalizmi ortaya koyar. 18. yiizyil ortalarinda Rokoko
ve Aydinlanma’dan sonra Neo-klasisizm ve ardindan modernizm, her iilkede farkl iisluplarla
kendini gostermistir. Kronolojik siraya gore adlandirilan isluplarin farklilagsmasindaki olusum,
toplumsal ve kiiltlirel unsurlarin yani sira diisiinsel ve teknolojik baglantilarla da yakindan

ilgilidir.
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18. ylizyil sonu ve 19. yiizy1l basindaki hizli toplumsal doniisiimler ve endiistriyel gelismeler,
sanatin yeni bir bi¢im almasimi zorunlu kilmistir. Bu baglamda, “Teknolojik degisiklikler
modernizmin; endiistriyel gelisim, mekanizasyon, kentlilesme, laiklesme ve toplumsal
etkilesimlerin kitlesel bigimlerinin hizla donilisiimii diinyasinin bir sanati oldugu anlamina
geliyordu” (Childs, 2003, s. 32).

Fransiz Devrimi ile birlikte teknolojik ve bilimsel gelismelerin toplumda yaratti1 zihinsel
buhranlar ve ruhsal bunalimlarin neden oldugu savaslar, sanat alaninda da kendini gostermistir.
Iki diinya savasinin olumsuz etkileri, sanat¢ilar1 buhrana siiriiklemis; savasla sarsilan bir
ylizyilda gerilim, duygusal ¢okiintii ve psikolojik karmasa ortaya ¢ikmistir. Eski degerlere olan
inangsizlikla gelenekleri reddeden sanatci, yeni sanatsal hareketleri baslatmistir. Kiibizm,
Konstriiktivizm, Dadaizm, Siirrealizm ve Soyut Ekspresyonizmle birlikte yeni sanat formlari
geligsmistir.

Sanatgilar, toplumsal normlara ve klasik anlayisa tepki olarak farkli kiiltiirel bigimlerden ilham
almaya yoOnelmislerdir. Modernistler, Bati’nin sanatsal gelenegi ile sosyal diizenine karsi
cikmak amaciyla primitif toplumlarin kiiltiirel pratiklerini 6ne ¢ikarmislardir. Primitif sanatin
ifade giicli, 20. yiizyiln ilk yarisinda avangard hareketin itici giicii olmustur. Realizmden
uzaklagsan modern sanatcilar, geleneksel ifade bicimini yadsiyarak mimetik anlayistan
uzaklagmiglardir. Bu baglamda primitivizm, Paul Gauguin gibi bazi sanatgilart Bati’dan
koparmustir (Ondin, 2019, s. 12).

Paul Gauguin’in Tahiti’ye giderek Bati medeniyetinden uzaklasmasi, Vincent van Gogh’un koy
yasamina olan tutkusu, disavurumcularin dogayla biitiinlesme arzusu, fiitiiristlerin teknolojiye
ve stirrealistlerin i¢ diinyaya yonelimi, 19. ylizyilda ivme kazanarak 20. yiizyilda toplumsal,
bilimsel ve siyasi gelismelerin sanata yansimasimna neden olmustur. Modern sanat,
endiistrilesmeyle birlikte ¢ikis yaparak bireyin yasadigi kentlesme sorunundan beslenmistir
(Erden, 2016, s. 14). Geleneksel yapinin zayiflamasi ve yeni estetik degerlerin kolay benimsenir
olmasi, sosyal degisimi harekete gec¢irmistir. Sosyal degisimin ivmesi, makinelesmenin yol
actig1 karamsarlik, umutsuzluk ve yeniye kars1 yabancilasma duygusu gibi tepkileri 20. yilizyilin
ilk yarisinda sanat akimlartyla gorsellestirmistir (Ondin, 2019, s. 12).

2. Pozitif Bilimlerin ve Doga Gozleminin Sanat Alanina Yansimasi

Yasanan savaslarin ve toplumsal buhranlarin diger tarafinda, pozitif bilimlerin gelismesi
felsefeye 151k tutmustur. Felsefe, doga bilimlerinde kendi yontem ve malzemesini bularak
pozitivizme vardigi gibi, giizel sanatlar da doganin siirekli gozlemine ve dolayisiyla kendi
gercegine yonelmistir. Ik doga gozlemini deneyimleyen John Constable, ardindan Delacroix

gelmektedir (Turani, 1998, s. 40).
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Doga artik kahverengi tonlariyla geleneksel bilgilere gore degil, gozleme dayali yesil ¢imenli
peyzajlarda yasam bulmustur. Cezanne’1n arayisi, hacim ile renk arasindaki iliskisinde; rengin
parlakligin1 kaybetmeden derinlik duygusuna, derinlik duygusunu feda etmeden de diizenli bir
kompozisyona ulagmay1 hedeflemistir. Cezanne’1n amaci dogayi ¢arpitmak olmamakla birlikte,
dis hatlarin  bilindik dogrulugunu kirma yolunda bazi ayrintilarin ¢arpitilmasindan
kacinmamaktaydi. Seurat ise tiim dis hatlar1 yok ettigi bi¢imlerinde, noktalardan olusan
yiizeylere varan Noktacilik (Pointillism) teknigine yogunlagsmistir.

Cezanne Aix’de calisirken, Hollandal1 geng bir ressam olan Van Gogh, giineyin yogun 15181 ve
renklerini aramak icin Fransa’ya gitmistir. Bir sanat galerisinde calisan kardesi Teo, Van
Gogh’un Empresyonistlerle tanismasina vesile olmustur. Van Gogh, Fransa’daki Arles’e
yaptig1 yolculukta goniillii sectigi yalnmizligi sirasinda, kardesi Teo’ya yazdigi umut dolu
mektuplarda i¢ diinyasindaki ¢alkantilar1 acik¢a ortaya koymustur (Gombrich, 1997, s. 544).
Mimesisten uzaklasan sanatcilar, goriinenin arkasindaki gergegin pesine diiserek sanati sorgular
hale gelmislerdir. Bu baglamda, doga gdzlemi ve bireysel alginin sanata yansimasi, modern
sanatta yeni estetik arayislarin temelini olusturmustur.

3.19. Yiizyilda Kiiltiirel Uslup, Bireysel ifade ve Sanatin Ozerkligi

19. yiizyilda, toplumun isteklerini karsilayacak yapida sanat {iiretenler ile kendi sanat
durusundan 6diin vermeyen ve bu durusuyla yalnizligi secen sanatgilar arasinda mesafe oldukga
acilmistir. Sanayi devrimiyle birlikte ‘sanat’ kisvesi altinda iiretilen ucuz iiriinler, toplumun
begenisini zayiflatmistir. Gombrich’e gore; “Ruhunu satip zevksizlerin begenisine uyan
sanatcinin ad1 kisa siirede yok oluyordu” (Gombrich, 1997, s. 502).

Endiistri ¢ag1 olarak bilinen bu donemde, Neo-klasizm ve burjuva zihniyetine kars1 gosterilen
tavrin temelinde bireysel biling uyanist s6z konusudur. Mac Stirner’in 1845 yilinda
yayimlanan Der Einzige und sein Eigentum (Birey ve Miilkiyeti) adl1 eseri, Henry Mackay
tarafindan yorumlanmis ve 1990’11 yillarda yeniden glindeme oturmustur. Stirner, bireysel
yeteneklerin kullanilmasi yoluyla 6znelligin diinyaca benimsenmesi gerektigini vurgulayarak
ozgiirliiklerin destekleyicisi olmustur (Batur, 1994, s. 4).

Ronesans’la birlikte sanat, dinsel islevinden bagimsizlagmistir. Sanat artik Tanriy1, dogay1 veya
bir hakikati temsil etme islevini yitirir; yalnizca kendisini temsil etmeye baslar. Biirger’e gore;
“Sanat, diislinsel 6zerklesmesine kosut olarak toplumsal is bolimii i¢indeki smirlarini da
yeniden tanimlar. Aristokrasiden kalma iliskilerden ve klasist zanaat geleneginden armnir...”
(Biirger, 2009, s. 13).

Serbest sanat pazarinin gelismesiyle birlikte sanat, aristokrat ve zengin tiiccarlarin isteklerine

cevap verme gorevinden kurtulmus ve 6zerklesmeye baslamistir. Bu yeni anlayisla sanatcilar
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farkli tekniklere yonelmislerdir. Gombrich’e gore; “Belki de ilk kez sanat, bireyselligi ifade
etmek i¢in miikemmel bir ara¢ olarak ortaya ¢ikti, yeter ki sanat¢inin ifade edilecek bir
bireyselligi olsundu” (Gombrich, 1997, s. 502).

Ozerklik ve toplumsal etkisizlik iliskisi, 19. yiizyilda sanatin hayat pratifinden kopmasiyla
belirginlesmistir. Fotograf makinesinin gelisimiyle rastlantisal goriintiilerin saglanmasi,
arastirma ve deneyleri destekleyerek sanat¢ryr daha yukariya tagimistir. Biirger’e gore; 19.
yiizyilda estetik, sanatin saf hale gelmesi ancak kendini hayat pratiginden kurtarmasi ile
gergeklesir. Ancak oOzerligin diger tarafinda, sanatin toplumsal etki yaratma giiciini
kaybedecegi goriiliir. Habermas’a gore; “Oznellesmis dinden ve bilim felsefesinden farkli
olarak, sanat, iktisadi ya da siyasal sistem i¢inde gorevler iistlenmez, burjuva toplumunda
tatmin edilemeyen, kalint1 ihtiyaglar1 karsilar” (Biirger, 2009, s. 69).

Bu noktada 19. ylizy1l sanatinin kazandig1 6zerklik, modernist akimlarin gelisimi i¢in de bir
zemin olusturur.

4.20. Yiizyilda Avangard ve Modernizm: Bireysel Uslup ve Toplumsal liski

20. yiizyila ulagildiginda, toplumu derinden etkileyen olaylara karsi duyarlilik gelistiren sanatgi,
sanat ile yasam arasindaki bagi tekrar kurmaya ¢alismistir. Avangard hareketlerin 6mrii, iki
diinya savasi aras1 donemi kapsamaktadir (Biirger, 2009, s. 22).

Modernizmin ne olduguna yonelik filozoflar, sanat yazarlari, tarihgiler ve sosyologlar pek ¢cok
kez bu sorunun yanitini kaleme almis, ancak aralarinda bir fikir birligi saglanamamistir. Sanat
alanindaki bu belirsizligi kabaca donemsellestirerek yazarlarin ¢ogu, 19. yiizyihin {igiincii
ceyregi ile ikinci diinya savasi arasindaki siireci “modern donem” olarak isaret etmektedir
(Erden, 2016, s. 14).

Avangard hareket, kimi elestirmenlere gére modernizmi kapsarken, kimisine gore modern
sanattan ayrilir. Biirger’e gore; “Avangard, 1848 dncesinde romantizmin isyaniyla peydahlanir.
Bu tarihteki kirilmanin ardindan yiikselen sanatin 6zerklesmesine kosut olarak modernist bir
mahiyet alir ve modernizmle ortak bir evrime girer...” (Biirger, 2009, s. 14).

Geleneksel yapmin zayiflamasi ile yeni estetik degerlerin kolay benimsenir olmasi, sosyal
degisimi harekete gecirir. lvme kazanan sosyal degisim birtakim tepkileri de beraberinde
getirir. Makinelesmenin yol ag¢tig1 karamsarlik ve umutsuzluk, yeniye karsi yabancilasma
duygusu ve bu duyguya karsit yeniyi kucaklama coskusu, 20. yiizyilin ilk yarisinda sanat
akimlariyla gorsellesmistir (Ondin, 2019, s. 12).

Yeni akimlarin dogmasi, bireysel iisluplarin ¢esitlilik kazanmasima hizmet etmistir. Usluplarin
cesitlenmesindeki unsurlar, birtakim gelismelerle iliskilendirilir. Bir ¢agin kiiltiirel iislubu,

sosyolojik, ideolojik ve teknolojik unsurlarin gelisimine baglidir. Sanat¢cinin kisilik yapasi,
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diinyay1 algilama big¢imi, hayatla olan iligkisi ve teknolojik yonelimleri, bireysel iislubun
olugsmasinda 6nem kazanmaktadir. Bir sanat yapiti, sanat¢inin goriig, duyus, anlayis ve anlatig
bicimindeki 6zgilin tarzin veya stilin yansimasiyla kimlik bulur ve dolayisiyla iislup kazanir.
“Uslup>’ kavrami; “’insanin merkeze gegip, orada yer almasiyla var olan bir durumdur’’
(Eroglu, 2017, s. 10). Bu baglamda, sanat¢inin bireysel tislubunun gelisimi yalnizca kisisel
tercih ve yeteneklere degil, ayn1 zamanda i¢inde bulundugu toplumsal ve ekonomik kosullara
da baglidir. Dolayisiyla, bireysel iislubun gelisimi ile toplumsal ve ekonomik kosullar
arasindaki etkilesim, sanatin 6zerklesme siirecini sekillendirmistir.

Sosyo-ekonomik ve kiiltiirel diizeyin ylikselmesi ve serbest sanat pazarinin gelismesiyle sanat,
iistlendigi gorevden kurtularak Ozerklesmeye baslamistir. Kiiltiirel doktrinlerin, tarihsel
kosullarin ve politik tercihlerin kirilmaya basladigi modernizmle birlikte bireysel tisluplarin
gelismesi, 6zerklesen sanati estetik bir tecriibe olarak 6ne ¢ikarmistir. Modernizmin sagladigi
islupsal cesitlilik sayesinde sanat, 6zerklik yolculugunda estetik bir tavir icinde kimlik
kazanmustir.

Lynton’a gore; “Klee’nin vurguladigi gibi: ‘Sanat eseri her seyden ¢ok bir yaratma stirecidir;
hi¢bir zaman salt bir {iriin degildir’” (Lynton, 2009, s. 362-363). Klee’nin ifade ettigi gibi,
sanatin yaratici bir siire¢ olmasi1 ve kendini yenileyen bir yaklasimla tislupsal kimlik kazanmasi,
sanatin gerekliligi ve 6z yapisindandir. Aksi halde, tekrara diisen bir zanaattan soz edilirdi.
“’Sanat da yapitlar araciligiyla siirekli farkli bir ifadenin disavurumunu verdigi siirece gercekci
ve yaratict olur. Ote tiirliisii, kendini siirekli tekrar eden bir zanaat ya da tasarim {iriiniine
doniisiir’” (Eroglu, 2017, s. 14-15).

Arastirma ve Bulgular

Bu calismada, 18. ve 19. ylizyillarda sanatin 6zerklesme siireci, toplumsal ve kiiltiirel
degisimlerin sanata yansimalart baglaminda incelenmigtir. Literatlir taramasi yontemi
kullanilarak, sanat tarihindeki 6nemli doniistimlerin hem toplumsal hem de estetik baglamdaki
etkileri degerlendirilmistir.

Arastirma bulgulari, sanatin 6zerklesme siirecinin farkli donemlerde farkli bigimlerde ortaya
ciktigin1 gdstermektedir. Fransiz Devrimi, sanatcilarin toplumsal kurumlarla olan baglarini
zayiflatarak bireysel islubun gelisimini desteklemistir. Bu donemde sanat, toplumsal islevinden
bagimsizlagsmis ve sanatcilara estetik deneyimlerini 6zgiirce ifade etme imkani tanimistir.
Sanayi Devrimi ile birlikte artan bireysel 6zgiirliik, sanat¢ilara daha fazla ifade alan1 saglamis
ve sanatta yeni arayislarin ortaya ¢ikmasina yol agmistir. Modernist akimlarin dogusu, sanatin
toplumsal islevinden bagimsizlasmasini derinlestirmis ve bireysel ifadenin 6nem kazanmasina

katk1 saglamigtir.
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Cezanne, Seurat ve Van Gogh gibi sanatcilar, dogay1 gézlemleyerek sanatta bigcimsel ve estetik
yonleri yeniden sekillendirmistir. Bu sanatcilar, bireysel algi ve 6znel yorumun modernist
anlayista merkezi bir rol oynadigin1 géstermistir. Ayrica, 19. ylizyilda serbest sanat pazarinin
gelismesi, sanatcilara toplumun taleplerine bagimli olmadan bireysel lisluplarin1 gelistirme
olanagi saglamistir.

Bulgular, sanatin 6zerkliginin, toplumsal ve ekonomik kosullarin etkisiyle sekillendigini ve
bireysel iislup ile toplumsal baglam arasindaki etkilesimin sanatin gelisiminde belirleyici bir
rol oynadigin1 ortaya koymaktadir. Bu siireg, sanatcilara ozgiirliilk alan1 taniyarak, estetik
cesitliligin ve bireysel yaraticiligin 6niinli agmistir.

Arastirma bulgulari, sanatin 6zerklesme siirecinin toplumsal ve kiiltiirel degisimlerle yakindan
iligkili oldugunu gostermekte olup, bu siire¢ sanatin bireysel ifade ve estetik ¢esitlilik agisindan
nasil sekillendigini anlamamiza imkan tanimaktadir.

Sonu¢

Bu calisma, 18. ve 19. yiizyillarda sanatin 6zerklesme siirecini incelemis ve toplumsal ile
kiiltiirel doniistimlerin sanat tizerindeki etkilerini ortaya koymustur. Bulgular, Fransiz ve Sanayi
Devrimleri ile modernist akimlarin sanatin toplumsal islevinden bagimsizlasmasina ve
sanatcilarin bireysel tislup gelistirmesine olanak sagladigini gostermektedir. Cezanne, Seurat
ve Van Gogh gibi sanatgilar, dogay1 gozlemleyerek sanatta bigcimsel ve estetik yonleri yeniden
sekillendirmis, bireysel alg1 ve 6znel yorumun 6nemini vurgulamislardir. Ayrica, serbest sanat
pazarinin gelisimi ve teknolojik ilerlemeler, sanat¢ilara yeni bakis acilari ve yaratici 6zgiirliik
alanlar1 sunmus, estetik deneyimi gili¢lendirmistir. 20. ylizyilda modernizm ve avangard
hareketler, sanatin 6zerkligini pekistirirken, sanatgilarin toplumsal baglamla iliskilerini
sorgulama firsat1 yaratmis ve bireysel {isluplarin ¢esitlenmesini desteklemistir. Sonug olarak,
18. ve 19. ylizyillarda baslayan sanatin 6zerklesme siireci, bireysel ifade 6zgiirliigiinii ve estetik
cesitliligi temel alan bir zemin olusturmus, modern sanatin gelisimini yonlendirmistir.

Katki

Bu calisma, 18. ve 19. yiizyillarda sanatin 6zerklesme silirecini anlamak amaciyla literatiir
taramas1 yontemi kullanarak, sanat tarihindeki 6nemli doniisiimlerin toplumsal ve estetik
baglamdaki etkilerini incelemistir. Calisma, sanatin 6zerklik ve toplumsal etkisizlik arasindaki
iliskiyi tarihsel bir perspektifle ele alarak modern sanat hareketlerine dair derinlemesine bir
bakis sunmaktadir.
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OZET

Hz. Peygamber, Miute Savasi’ndan (8 Cemaziyelevvel/629 Eyliil) sonra ve Mekke’nin
fethinden (8 Ramazan/630 Ocak) dnce dort seriyye gondermistir. Bunlardan ilki, Amr b. As
komutasindaki Zatiisselasil Seriyyesi’dir. Seriyye Kuda‘a bolgesindeki kabilelerin Medine’ye
saldirt hazirligini 6grenen Hz. Peygamber’in, tehdit unsurunu yerinde ve zamaninda etkisiz hale
getirmek ve bolge halkini Islim’a davet etmek amaciyla sevk edilmistir. Hz. Peygamber, (8
Cemaziyelahir/Ekim 629) ayinda Amr b. As’1 ii¢ yiiz kisilik bir birligin basina komutan tayin
ederek Zatiisselasil bolgesine gondermistir. Amr’in bolge halkiyla akrabalik baginin bulunmasi,
stratejik zekas1 ve askeri kabiliyeti bu gorevlendirmede etkili olmustur. Diisman kuvvetlerin
kalabalik oldugu 6grenilince Hz. Peygamber, Ebli Ubeyde b. Cerrah komutasinda iki yiiz kisilik
bir takviye birlik daha sevk etmistir. Komuta yetkisi konusunda Amr ile EbQi Ubeyde arasinda
kisa siireli bir anlasmazlik yasanmigsa da Ebl Ubeyde, Resulullah’in “ihtilafa diismeyin”
tavsiyesine uyarak Amr’a itaat etmistir. Seriyye, bolgeyi gliven altina almis, onemli bir direnisle
karsilagmamis ve basartyla Medine’ye donmiistiir. Hz. Peygamber, Amr’1n stratejik kararlarini
onaylamis ve onu takdir etmistir. Bu ¢alismada ilk dénem Islam tarihinde komuta iliskileri,
disiplin anlayis1 ve taktiksel esneklik acisindan dikkat ¢ekici bir 6rnek teskil eden Zatiisselasil
Seriyyesi baglaminda Hz. Peygamber’in gérevli tayininde riayet ettigi ilkeler ve Amr b. As’in
komutanhigiyla ilgili temayiiz eden Ozellikleri incelenmistir. Calismada Nitel Arastirma
yontemi kullanilmis, dokiiman analizi teknigiyle kaynaklar arast mukayese yapilarak
degerlendirmelerde bulunulmustur.

Anahtar Kelimeler: Islam Tarihi, Hz. Peygamber, Zatiisselasil Seriyyesi, Amr b. As, Ebi
Ubeyde b. Cerrah

AN ANALYSIS OF THE PRINCIPLES OBSERVED BY THE PROPHET
MUHAMMAD IN APPOINTING COMMANDERS AND THE COMMAND OF ‘AMR
B. AL-‘AS IN THE CONTEXT OF THE EXPEDITION OF DHAT AL-SALASIL

ABSTRACT
After the Battle of Mu'ta (8 Jumada al-Awwal / September 629) and before the Conquest of
Mecca (8 Ramadan / January 630), the Prophet Muhammad dispatched four expeditions
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(sariyyas). The first of these was the Expedition of Dhat al-Salasil, led by ‘Amr b. al-‘As. Upon

learning that the tribes in the Kuda“‘a region were preparing to attack Medina, the Prophet sent
this expedition with the dual purpose of neutralizing the threat on time and inviting the local
people to Islam. In Jumada al-Akhirah (October 629), the Prophet appointed ‘Amr b. al-‘As as
the commander of a three-hundred-man force and sent him to the Dhat al-Salasil region. His
kinship ties with the local tribes, strategic intelligence, and military competence played an
influential role in this appointment. When it was learned that the enemy forces were large in
number, the Prophet dispatched an additional reinforcement unit of two hundred men under the
command of Abii “Ubayda b. al-Jarrah. Although a brief disagreement arose between ‘Amr and
Abil ‘Ubayda regarding command authority, Abii ‘Ubayda adhered to the Prophet’s advice,
“Do not fall into disagreement,” and obeyed ‘Amr’s leadership. The expedition secured the
region, encountered no significant resistance, and returned successfully to Medina. The Prophet
approved of ‘Amr’s strategic decisions and praised him for his leadership.
This study examines the principles observed by the Prophet Muhammad in appointing
commanders and the distinguishing qualities of ‘Amr b. al-‘As’s leadership, within the context
of the Expedition of Dhat al-Salasil — a noteworthy example in early Islamic history in terms
of command relations, discipline, and tactical flexibility. The study employs a qualitative
research method, utilizing document analysis and comparative evaluation of sources.
Keywords: Islamic History, Prophet Muhammad, Expedition of Dhat al-Salasil, ‘Amr b. al-
‘As, Abli ‘Ubayda b. al-Jarrah
GIRIS

Hz. Peygamber bizzat komutanlik yapmadigi halde kaynaklarin bir¢ogu Zatiisselasil
Seriyyesi’ni, “Gazve” olarak adlandirmistir. (Vakidi, 1989, 1/6; 2/770; ibn Hisam, 1955, 2/623;
Ibn Habib, 1942, s. 121; ibn Ebl Seybe, 2015, 18/528; Ibn Sebbe, 1979, 1/301; Taberi, 1967,
3/32; Beyhaki, 1985, 4/399; Maverdi, 1999, 1/171; Ibn Asakir, 1996, 2/25; Siiheyli, 2000,
7/534; ibnii’l-Esir, 1997, 2/109; Zehebi, 1985, 2/142; Ibn Kesir, 1988, 4/311) Baz1 kaynaklar
ise seriyyenin gonderildigi yere atfen Zatiisselasil Seriyyesi; (Vakidi, 1989, 1/6; 2/770; Ibn
Sa‘d, 1990, 2/99) seriyye komutanina nispetle Amr b. As Seriyyesi (Halife b. Hayyat, 1993, s.
85; Belaziiri, 1996, 1/452; Mes‘0dj, t.y., 1/231) ve hem seriyye komutaninin hem de seriyyenin
gonderildigi yer birlestirilerek Amr b. As’in Zatiisselasil Seriyyesi (Ibn Sa‘d, 1990, 2/99;
Makdisi, t.y., 4/232; Ibnii’l1-Cevzi, 1992, 3/321) olarak adlandirmislardir.

Bu seriyyeye yeni Miisliiman olan Amr b. As komutan olarak atanmis ve o kendisine tevdi
edilen bu gorevden zaferle donmiistiir. Onun komutan olarak sec¢ilmesi Hz. Peygamber’in

gorevli atamalarinda riayet ettigi Kur’an temelli ilkeler dogrultusunda gerceklestirilmistir.
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Seriyyenin analizi, s6z konusu ilkelerin ve bu ilkeler dogrultusunda komutan tayin edilen
Amr’in sahip oldugu vasiflarin tespitine katki saglayacaktir. Caligmanin odak noktasi Hz.
Peygamber’in ¢ok yonlii bir lider oldugunu ve liyakat ve ehliyeti esas alan yonetim anlayistyla
savaglarda da basariya ulastigini somut bir sekilde ortaya koymaktir.

1.AMR B. AS’IN ZATUSSELASIL SERIYYESI

Resulullah, Miite Savasi’ndan (8 Cemaziyelevvel/629 Agustos) sonra ve Mekke’nin
fethinden (8 Ramazan/ 630 Ocak) once dort seriyye gondermisti. Bunlarin ilki Amr b.
As’n Zatiisselasil Seriyyesi’dir. (Maverdi, 1999, 14/61) Seriyyenin gonderilisi iki sebebe
dayanmaktadir. Rivayete gore Resulullah’a Kuda‘alilarin yasadiklar1 bolgede bazi topluluklarin
bir araya gelip Medine’ye saldir1 hazirlig1 yaptiklar: haberi ulasmus, (Ibn Sa‘d, 1990, 2/99-100;
Ibnii’l-Cevzi, 1992, 3/321) Allah Resulii de saldiriyr heniiz hazirhk asamasindayken
yerinde ve zamaninda bertaraf etmek amaciyla bu seriyyeyi sevk etmistir. Bir diger
rivayete gore de seriyyenin gonderilis sebebi, bolgedeki Arap kabilelerini Islim’a davet
etmektir. As b. Vail’in annesi Beli kabilesinden bir kadindi. Bu sebeple Resulullah, bu
akrabalik bagimi gozeterek Amr b. As’1 onlar1 Islam’a 1sindirmak amaciyla géndermistir.
(Vakidi, 1989, 2/770; Taberi, 1967, 3/32; Ibn Hibban,1973, 2/34-35; Beyhaki, 1985, 4/398; ibn
Asakir, 1996, 2/23-24; Siiheyli, 2000, 7/534; Ibnii’1-Esir, 1997, 2/109)

Iste bu sebeplerle Hz. Peygamber hicretin 8. yili Cemaziyelahir (Ekim 629) ayinda Amr b.
As’1 yanina ¢agirdi, ona beyaz bir sancak bagladi ve siyah bir bayrak verdi. Otuzu atli ii¢
yiiz kisilik bir kuvvetin basina onu komutan olarak atadi ve Kuda‘a bolgesindeki Zatiisselasil
denilen su basina gonderdi. (Vakidi, 1989, 2/770; Ibn Sa‘d, 1990, 2/100; Taberi, 1967, 3/32;
Maverdi, 1999, 14/61; Ibnii’l-Cevzi, 1992, 3/321; Ibn Asakir, 1996, 2/23-24; Tbnii’l-Esir, 1997,
2/109) Beli, Uzre, Sa‘dullah, Lahm, Ciizam ve onlara komsu olan Kuda‘a kabileleri,
(Vakidi, 1989, 2/770; ibn Sa‘d, 1990, 2/100; Belaziiri, 1996, 1/452; Taberi, 1967, 3/32; ibn
Asakir, 1996, 2/23-24; Ibnii’l-Esir, 1997, 2/109) Vadilkura’nin dtesinde, Medine ile arasinda
on giinliik bir mesafe bulunan bu bolgede yasamaktadir. (Ibn Sa‘d, 1990, 2/99; Belaziiri, 1996,
1/452; ibnii’l-Cevzi, 1992, 3/321) Seriyyenin sevk edildigi Zatiisselasil denilen su basina
nispetle bu seriyye, Zatiisselasil Seriyyesi olarak adlandirilmistir.

Amr’m komutanlik yaptig1 bu birlik i¢erisinde muhacirlerden Amir b. Rebia, Suheyb b.
Sinan, Ebii’l-Evvar Said b. Zeyd b. Amr, Sa‘d b. Ebi Vakkas; ensardan Useyd b. Hudayr,
Abbad b. Bisr, Seleme b. Selame ve Sa‘d b. Ubade gibi meshur sahabiler vardi. (Vakidi, 1989,
2/770) Heniiz 1 Safer 8 (31 Mayis 629) tarihinde Miisliman olan Amr’in komutan tayin
edilmesinde, onun Araplar’in meshur dort dahisinden biri kabul edilmesi, zeki, iyi bir hatip ve

sair, kabiliyetli bir idareci ve cesur bir asker olmast, (Onkal, 1991, s. 81) seriyyenin gonderildigi
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bolge halkiyla olan akrabalik bagi (ibn Hibban, 1973, 2/34-35; Beyhaki, 1985, 4/398; Ibn

Asakir, 1996, 2/23-24; Siiheyli, 2000, 7/534) ve Resullullah tarafindan onore edilme diislincesi
etkili olmalidir.

Hz. Peygamber’den, “yolda karsilastigi Araplar’dan yardim istemesi talimatim” alan
Amr, (Vakidi, 1989, 2/770; Taberi, 1967, 3/32; ibnii’l-Esir, 1997, 2/109) seriyyeyle birlikte
gorev yerine hareket etti. Giindiiz gizlenerek, gece yiirilyerek ilerledi. Diisman grubuna
yaklastiginda onlarin kalabalik oldugunu &6grendi. Aksam vakti onlara yakin bir yerde
konaklad1. (Vakidi, 1989, 2/770; ibn Sa‘d, 1990, 2/100; Ibnii’l-Cevzi, 1992, 3/321) Diisman
kuvvetlerin sayica fazla oldugundan emin olunca Rafi¢ b. Makis el-Ciiheni’yi Hz.
Peygamber’e gonderip takviye kuvvet istedi. Hz. Peygamber, EbG Ubeyde b. Cerrah
komutasinda aralarinda Hz. Ebf Bekir ve Hz. Omer’in de bulundugu ensar ve muhacirlerden
olusan iki yiiz kisilik takviye kuvvet sevk etti ve ona Amr’a giigliikk ¢gikarmamasini sdyledi.
(Vakidi, 1989, 2/770; ibn Sa‘d, 1990, 2/100; Maverdi, 1999, 14/61; ibnii’l-Cevzi, 1992, 3/321)

Ebt Ubeyde, birligiyle yola devam edip Amr b. As’mn karargiahmna ulasti. O, imamhk
yapmak ve komutay: eline almak istedi. Bunun iizerine Amr b. As, “Sen bana yardim
kuvveti olarak geldin. Bana imamhik yapamazsin ¢ilinkii ben bu ordunun komutaniyim. Hz.
Peygamber seni takviye olarak gonderdi.” dedi. Muhacirlerden bazilari, “Sen kendi
arkadaslarinin kumandanisin, o da kendi arkadaslarimin!” diyerek itiraz ettiler. Amr,
“Hayir! Siz hepiniz bize yardima geldiniz.” diyerek komutanlik konusunda israrct oldu.
Yumusak huyuyla ve giizel ahlakiyla temayiiz eden Ebli Ubeyde, bu tartigmayi uzatmak
istemedi ve Amr’a sunlar1 sdyledi: “Amr, sakin ol! Reslullah bana ‘Arkadasinin yanina
vardiginda, uyum icinde olun ve ihtilafa diismeyin!’ tavsiyesinde bulundu. Vallahi, sen
bana karsi gelsen bile, ben sana itaat konusunda sorun ¢ikarmam.” Sonra Amr’a itaat etti
ve komutanlik konusundaki problem ¢6ziilmiis oldu. Devam eden siirecte cemaat
namazlarim Amr b. As kildird. (Vakidi, 1989, 2/771; Ibn Sa‘d, 1990, 2/100; Taberi, 1967,
3/32; ibn Hibban, 1973, 2/34-35; Maverdi, 1999, 14/61; Ibn Asakir, 1996, 2/23-24; Siiheyli,
2000, 7/534; Ibnii’1-Esir, 1997, 2/109; Ibn Kesir, 1988, 4/311-312)

Hz. Omer olanlan goriince ¢ok iiziildii ve sergiledigi tavirla ilgili Eb@a Ubeyde’yle
konustu. Ona, “Sen, nasil olur da Amr b. As’a itaat edersin? Nasil olur da onu kendine,
Ebii Bekir’e ve bize iistiin tutarsin? Bu nasil bir karar?” dedi. EbG Ubeyde ona su cevabi
verdi: “Resulullah, bana ‘Amr’a giicliik ¢ikarma! Birbirinize kars1 gelmeyin.’ diye emretti.
Ben, eger ona itaat etmezsem, Resulullah’a karsi gelmis olurum diye korktum.” Olanlar

Resulullah’a haber verildigi zaman, Hz. Peygamber s0yle buyurdu: “Ben onu (Ebi Ubeyde’yi)
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sizin iizerinize emir tayin etmedim ancak sizden sonra gelenler iizerine tayin ettim.”
(San‘ani, 2013, 6/99; Ibn Hibban, 1973, 2/34-35)

Bolge soguk oldugu i¢in seriyyedeki askerler ates yakip isinmak icin odun toplamaya
basladilar. Amr, onlarin ates yakmalarina izin vermedi. Ates yakmak konusunda 1srarc1 olan
sahabiye de, “Sana benim séziimii dinleyip itaat etmen emredildi.” diyerek cikisti. (Vakidji,
1989, 2/770) Sahabi bunun iizerine meseleyi Hz. EbG Bekir’e intikal ettirdi. O, Amr’la bu
konuda konustu ancak o askerlerin ates yakmalarini kabul etmedi hatta “Eger onlardan biri ates
yakacak olursa, onu o atese atarim.” dedi. (Ibn Asakir, 1996, 2/27)

Yeni askerlerin katilmasiyla sayis1 artan seriyye Beli kabilesinin topraklarina ulast1 ve
orayl kontrol altina aldi. Gordiikleri bir toplulugun pesine diisiiyorlar ancak diisman onlar1
fark edince hemen bolgeyi terk edip kaciyordu. (Vakidi, 1989, 2/771; ibn Sa‘d, 1990, 2/100)

Amr; Beli, Uzre ve Belkayn kabilelerinin en uzak noktalarima kadar ilerledi. Sonunda,
cok kalabalik olmayan bir grupla karsilasti. Kisa siireli bir ¢arpisma oldu, karsilikli ok
atislar1 gergeklesti. (Vakidi, 1989, 2/771; ibn Sa‘d, 1990, 2/100) Bu sirada Miisliiman
askerlerden Amir b. Rebia’nmin koluna bir ok isabet etti ve onu yaraladi. Miisliimanlar
diisman tizerine toplu halde hiicum edince, onlar ka¢ip dagildilar. Seriyye, bolgeyi tamamen
kontrol altina ald1 ve ihtiyaten birkag giin orada kaldi. O siire i¢inde diismanlardan herhangi
bir toplu direnis veya faaliyet goriilmedi. (Vakidi, 1989, 2/771) Seriyyedeki askerler kacan
diisman kuvvetlerini takip etmek istediler ama Amr buna izin vermedi. (Ibn Asékir, 1996, 2/27)
Stivari birlikler gondererek diismanin geride biraktigi koyunlar1 ve develeri toplatti.
Miisliimanlar bunlarin bir kismmi Kkesip yediler. (Vakidi, 1989, 2/771) Netice itibartyla
Miisliiman kuvvetler diisman kuvvetlerden cok Kkisiyi oldiirdiiler ve ganimet elde ettiler.
(Belaziiri, 1996, 1/452)

Amr, geri donmek iizere yola ciktr. (ibn Sa‘d, 1990, 2/100) Ancak déniis yolunda, ¢ok
soguk bir gecede ihtilam olmustu (ciiniip olmustu). Arkadaslarina durumu izah etti: “Vallahi
ithtilam oldum. Ama simdi gusiil (boy abdesti) alirsam soguktan oliiriim.” Akabinde su istedi,
abdest aldi, sadece mahrem yerini yikadi ve su oldugu halde teyemmiim etti. Sonra kalkip
seriyyedeki askerlere namaz kildirdi. (Ibn Sa‘d, 1990, 2/100)

Amr b. As, Avf b. Malik el-Esca‘?’yi, bu gelismeleri haber vermek iizere Medine’ye
gonderdi. Avfb. Malik, seher vaktinde, Resulullah’in evine geldi. Hz. Peygamberimiz o sirada
namaz kiliyordu. Namazini tamamladiktan sonra Resulullah’a selam verdi ve seferde gecen
olaylar1, Ebii Ubeyde ile Amr b. As arasindaki durumu, Ebii Ubeyde’nin itaatkirhgm
anlatti. Allah Resulii, “Allah, Ebli Ubeyde b. Cerrah’a rahmet etsin!” diyerek dua etti. Avf

b. Malik, Resulullah’a; Amr’1n, ciiniip oldugu halde sadece mahrem yerini su ile yikadigini,
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abdest aldigin1 ve teyemmiim ettigini sonra da namaz kildirdigim1 oysa yanlarinda su
oldugunu soyledi. Allah Resulii bunlar isitince sustu, Avf b. Malik’e hi¢bir sey sdylemedi.
Seriyye Medine’ye doniince Hz. Peygamber Efendimiz Amr’a ciiniip oldugu ve yanlarinda su
bulundugu halde neden gusiil almadigini sordu. O da durumu sdyle anlatti: “Seni hak ile
gonderen Allah’a yemin ederim ki, eger gusiil alsaydim 6liirdiim! Ben hayatim boyunca boyle
bir soguk hissetmemistim. Allah Teala da soyle buyuruyor: ‘Kendinizi 6ldiirmeyin. Siiphesiz

999

Allah size kars1 ¢cok merhametlidir.”” (Nisa 4:29) Amr’in cevabini isitince Resulullah giildii
ve herhangi bir olumsuz s6z sdylemedi; onu kinamadi veya tenkit etmedi. (Vakidi, 1989, 2/773-
774; Ibn Sa‘d, 1990, 2/100; Ibn Hibban, 1973, 2/34-35; Beyhaki, 1985, 4/402; Ibnii’l-Cevz,
1992, 3/322)

Ordu Medine’ye gelince seriyyedeki askerlerden bazilarit Hz. Peygamber’e komutanlart Amr
hakkinda bazi konularda sikdyette bulunmuslardi. Hz. Peygamberimiz Amr’dan sikayetlere
kars1 savunma yapmasini istedi. Amr, “Ey Allah’in Resulii! Onlara ates yakmalar1 i¢in izin
vermedim ¢iinkii diisman sayimizin az oldugunu anlardi. Onlar takip etmelerine de izin
vermedim zira diismana takviye gelir de donerler bize saldirirlar diye endiselendim.” dedi.

Amr’in gerekgelerini isiten Resulullah, Amr’in yaptiklarinin dogru oldugunu sdyledi ve onu
taltif edip 6vdii. Sonra Amr, Hz. Peygamberimiz’e “Ey Allah’in Resulii! insanlar arasinda en
cok kimi seviyorsun?” diye sordu. Hz. Peygamber “Bu soruyu ni¢in soruyorsun?” diye sorunca
Amr, “Senin sevdiklerini ben de seveyim diye.” cevabim verdi. Allah Resulii, “Insanlar iginde
en ¢ok sevdigim Aise’dir.” dedi. Amr devamla, “Peki ey Allah’in Resulii, erkeklerden kimi
seviyorsun, en ¢ok sevdigin kimdir?” deyince de Resulullah, “Ebt Bekir’dir,” dedi. (Ibn Asakir,
1996, 2/27)
2.Hz. PEYGAMBER’IN GOREVLi ATAMALARINDA BASVURDUGU BELLIi BASLI
ILKELER

Bir lider olarak Hz. Peygamber goérevli atamalar1 konusunda son derece hassas davranmus,
tayinlerini Kur’an kaynakli ilkeler dogrultusunda gerceklestirmistir. Bu ilkeleri mutlak kriter
kabul etmis boylece devlet islerini sorunsuz yiiriitmeyi hem gorevliyi hem de yoneticiyi uhrevi
sorumluluktan kurtarmayi hedeflemistir. Bu baglamda asagidaki atama ilkelerinden soz
edilebilir.

2.1.Liyakat - Ehliyet (ise uygunluk)

Hz. Peygamber “Allah size, emanetleri mutlaka ehline vermenizi ve insanlar arasinda
hiikmettiginiz zaman adaletle hiikmetmenizi emreder. Allah size ne giizel ogiitler veriyor.
Stiphesiz Allah her seyi isitmekte, her seyi gormektedir.” (Nisa, 4/58) ayeti dogrultusunda

hareket etmis, liyakat konusundaki ilkesini bu temel {izerine bina etmistir. Nitekim kendisine
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“Emanet nasil zayi olur?” diye soran bir sahabiye “Emanet, ehil olmayan kimseye verildigi
zaman kiyameti bekle!” cevabmi vermistir. (Buhari, Ilim 2; Rikdk 35)

Seriyye komutan1 olarak atadigi Amr b. As’in miiktesebatini bilen Allah Resulii onu goreve
atarken bu gorevi layikiyla yapacagindan emin idi. Zira o daha onceki yillarda Kureys
misrikleri i¢erisinde askeri agidan aktif gorevlerde bulunmustu.

2.2.Yetkinlik ve Tecriibe

Hz. Peygamber gorevlendirecegi kisinin gorev alaniyla ilgili deneyimini ve tecriibesini goz
oniinde bulundurmustur. Amr b. As, As b. Vail gibi Kureys ileri gelenlerinden birinin ogludur.
Kaynaklar Amr’m dogumunu 573-585 arasinda verirler (Ibn Asakir, 1996, 46/201) Bu durumda
onun tayin sirasinda (33-45) yaslarinda tecriibe sahibi bir kisi oldugunu s6ylemek miimkiindiir.
Ayrica o Arap dahilerinden biri olarak bilinmektedir. (ibn Sa ‘d, 1990, 2/268; ibn Asakir, 1996,
46/116) O, temayliz eden zekasinin yani sira, 1yi bir hatip ve sair, kabiliyetli bir idareci ve cesur
bir askerdi. (Onkal, 1991, s. 81) Hitabet ve sairlik, dzellikle o giiniin sartlarinda insanlarmn itibar
ettigi dzelliklerdendir. idarecilik konusundaki istidad1 ve cesareti de onun seriyye komutanlig
icin gerekli yetkinlik ve tecriibeye sahip oldugunu gostermektedir.

2.3.Adalet ve Tarafsizhk ilkesi

Allah Resulii, atamalarda duygusal hareket etmemis, akrabalig1 ve kisisel yakinlig1 degil,
adalet ve tarafsizlik ilkesini kriter kabul etmigtir. Denilebilir ki Allah Resulii, gliniimiiz
literatiirtinde nepotizm denilen akraba kayiriciligindan her daim uzak durmustur. Amr’1n babasi
As b. Vail, Sehmogullar’ndan idi. Basta Hz. Peygamberimiz olmak iizere Miisliimanlara
siirekli eziyetiyle taninmis ve hakkinda ayetler nazil olmus bir Islam diismaniydi. Nitekim Hz.
Peygamber’e ebter (soyu kesilmis) dedigi i¢in Kevser siiresi nazil olmustu. Islam diismani bir
babanin oglu olan Amr, Islam’a girdikten sonra Resulullah onun ailesini degil, Miisliimanligin1
ve liyakatini gbz oniinde bulundurmus ve bes yiiz kisilik bir birligin basina komutan tayin
etmistir.

2.4. Biitiinliik - Giivenirlik ve Emanet Bilinci

Amrb. As, yaklasik dort aylik bir Miisliiman oldugu halde Allah Resulii onun ahlaki yonden
olgunlugunu, giivenirligini ve emanete layik oldugunu diisiinerek onu bdyle hassas bir goreve
tayin etmistir. Amr, Mekke’nin ticaret ve siyasi hayatinda s6z sahibi kisilerden biriydi.
Mekkeliler, Habesistan’a hicret eden Miisliimanlar1 {ilkesine kabul etmemesini talep etmek
iizere Habesistan Necasisine onu gondermislerdi. Ticaret kervaninda bulunmasi sebebiyle
Bedir Savasi’na katilamamisti. O askeri yonden de miisriklerin 6nemli komutanlarindan biriydi.
Nitekim Uhud ve Hendek Savaglari’'nda Kureys ordusunda siivari birliklerine komutanlik

yapmust1. (Onkal, 1991, s. 81) Miisriklerin, mallarini giivenip kervanda onu gérevlendirmesi ve
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onemli savaslarda ona komutanlik goérevi vermesi onun emanet bilincine sahip gilivenilir bir
komutan oldugunu ortaya koymaktadir.

2.5.istisareye Onem Verme

Allah Resulii “...is konusunda onlarla miisavere et (istisare yap)” (Al-i Imran, 3/159) ve
ayni anlamda baskaca ayetleri hayatinin merkezine koymus, gazvelerinin hemen hepsinde
istisareye bas vurmustur. Nitekim kendisi de bizzat bu konuda “Istisare edilen, danisilan kisi,
kendisine gilivenilen kisidir.” (Ebl Davld, Edeb, 114) hadisiyle istisarenin dnemine vurgu
yapmustir. EbG Ubeyde’yi takviye birliklerin basinda génderdigi zaman Hz. Peygamber ona
dogrudan “Amr’a itaat etmesini” emretmemis, istisare i¢in bir agik kapi birakmistir. Amr’la
Ebsi Ubeyde arasinda yapilan istisare de Islam’in istisareye verdigi éneme orneklik eden bir
uygulamadir.

2.6.Basariy1 Takdir Etmek

Allah Resulii gorevlileri bir basar1 elde ettigi zaman onlarn taltif etmistir. Bunu su 6rnek
uygulamasinda agik¢a gdrmek miimkiindiir: Hz. Peygamber hicretin 8. y1l1 Safer (Haziran 629)
ayinda Ziibeyr b. Avvam’a sancak verip iki yiiz kisilik bir seriyyeye komutan olarak tayin
etmisti. Bu sirada Géalib b. Abdullah el-Leysi, Kedid’e yaptig1 seriyyeden galip olarak
donmiistii. Bunun iizerine Hz. Peygamber Ziibeyr’e “sen kal!”, demis ve onun yerine Galib’i
komutan olarak gorevlendirmistir. (Vakidi, 1989, 2/723; ibn Sa‘d, 1990, 2/96)

Kureys miisrikleri arasinda itibar1 oldugu halde, higbir beklentiye girmeden samimi bir
sekilde Miisliiman olan Amr’1 Hz. Peygamberimiz, onore ederek, “Amr ger¢cekten iman etti.”
(Ibn Asakir, 1996, 46/116) sdziiyle tezkiye etmis ve herhangi bir endise duymadan komutan
olarak atamistir.

2.7.0lumlu Sartlar1 Lehine Cevirecek Ozelliklere Sahip olmak

Resulullah islam’in tebliginde oncelikle diplomasiyle, bariggil yollarla basarili olacag
yontemlere basvurmustur. Seriyyenin gonderildigi Beli kabilesi, Amr b. As’in akrabasi idi.
Arap toplumunda mevcut asabiyet olgusunu Islam’in lehine kanalize etmeyi ve bunu avantaja
cevirmeyi isteyen Resulullah Amr’1 bolgeye komutan olarak gondermistir.

2.8.Siibjektif Duygusal Yaklasim Yerine Objektif Rasyonel Anlayisi Tercih etmek

Allah Resulii atamalarini yaparken duygusal davranmamis, sorumluluk bilinciyle ve akli
ilkelerle hareket etmistir. Nitekim Amr, zaferle Medine’ye gelince Allah Resulil tarafindan
tezkiye ve taltif edildikten sonra, Resulullah’a en ¢ok kimi sevdigini sormus Hz. Peygamber de
kadinlardan Hz. Aise’yi, erkeklerden de Hz. Eba Bekir’i sevdigini sdylemistir. Ancak bu

seriyyeye cok sevdigi Hz. Ebl Bekir’i degil heniiz yeni Miisliiman olmus Amr’1 atamistir ki,
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bu durum onun 6nemli tayinlerde sevgiyi/duyguyu degil ehliyet ve liyakat ilkesini kriter olarak
kabul ettigini ortaya koymaktadir.
3.ZATUSSELASIL SERIYYESi BAGLAMINDA AMR B. AS’IN KOMUTANLIGI

Amr b. As, Zatiisselasil Seriyyesi’nde kendisine tevdi edilen komutanlik gérevini basariyla
yapmis ve yiiz akiyla Medine’ye donmiistiir. Seriyyede uyguladigi stratejiler incelendigi zaman
komutanlik becerisini ortaya koyan unsurlarla ilgili su tespitleri yapmak miimkiindjir:

3.1.Dahiyane Zeka ve Stratejik Manevra Kabiliyeti

Arap dahilerinden biri olan Amr, komutanlifa atandigi andan itibaren tamamen her
hamlesini planli sekilde gerceklestirmistir. O, pargaya degil biitline bakarak cevre analizi
yapmis bu dogrultuda ileriye doniik birtakim 6ngdriilerde bulunmustur. Gizlilik ilkesiyle hedef
bolgeye hareket ederken yaptigi kesiflerle diismanin kalabalik oldugunu 6grenmis ve
Medine’den takviye birlik talep etmistir. Sayilarmin azlhigini diismanin 6grenmemesi
konusunda hassas davranmis; hava ¢ok soguk oldugu halde askerin ates yakmasina izin
vermemistir. Yine s6z konusu stratejisinin ilerlemeye yonelik oldugu anlasilmaktadir. O,
kontrolli bir sekilde ilerlemeyi kalabalik sayidaki diisman kuvvetlerin birlesmelerine firsat
vermemek amactyla yapmustir.

3.2.Kararhhk

Amr, seriyye boyunca kararli tutumunu siirekli diri tutmustur. Ates yakmak isteyen, talebi
reddedilince Hz. Ebl Bekir kanaliyla tekrar eden ates yakma talebine verdigi “Kim ates yakarsa
onu o atese atarim.” cevabi onun kararliliginin bir yansimasi olarak goriilmektedir. Ayni sekilde
takviye birligin komutan1 EbGi Ubeyde’nin genel komutanlik talebi karsisinda takindigi 1srarci
tavir da kararliliginin somut 6rnegidir.

3.3.Komuta Birligi

Onun Ebli Ubeyde’nin talebine karsi 1israrct tutumu aslinda orduda cift bashligin
engellenmesine yoneliktir. Amr’in komutay1 Ebli Ubeyde’ye devretmemesi, salt sahsi agidan
degil, seriyyenin zaman kaybini 6nlemeye yonelik bir diisiincenin iirlinii olmalidir. Bélgeyi
tamamen analiz eden Amr, uygulayacagi taktigi de muhtemelen belirlemisti. Dolayisiyla
komuta birligi savasin gidisatin1 etkileyebilecek bir neme sahipti.

3.4.Disiplinli Komuta

Seriyye boyunca disiplinli hareket eden Amr, goreviyle ilgili en ufak bir ihmale yer
vermemistir. Gusiil almasi icap ettigi zaman seriyyeden herhangi birine namazi kildirmasini
sOyleyebilirdi. Ancak o teyemmiimle gusiil alip namazi kildirmistir. Ayni sekilde o siirekli Hz.
Peygamberimiz’le irtibat halinde olmus, gonderdigi gorevlilerle Resulullah’in goriislerine bas

vurmustur.
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3.5.Ihtiyath ve Olgiilii Hamle

Hedefe hemen saldirmak yerine, ¢evre analizi yaparak diismanin giiclinii 6grenen Amr,
maceract bir tutum sergilememis ve Medine’den takviye birlik istemistir. Gelen takviyeye
ragmen kacan diismanin takip edilmesini yasaklamistir. Aksi halde diisman, Miisliimanlarin
sayisint Ogrenip birleserek karsi saldiriya gecebilirdi ki bu saldir1 seriyyeyi zor duruma
sokabilirdi.

3.6.Basarih Risk Yonetimi

Amr, seriyyede siirekli dngdriiyle hareket etmis, olasi tehditlere ve risklere ihtimal dahi
vermeyecek sekilde titiz davranmistir. Once emniyet sonra hareket anlayisiyla yere saglam
basan bir risk yonetimi gergeklestirmistir.

3.7.Sartlara Gore Esneklik

O, zorunlu hallerde esnek yaklagim sergilemis ancak bunu gerekg¢elendirmistir. Nitekim
ihtilam oldugu zaman gusiil almay1p teyemmiim yaparak namaz kildirmasini, Nisa siiresi, 4/34.
ayetin referansiyla gerekcelendirmistir.

3.8.Hesap Verebilirlik

Seriyye boyunca askerlerin tepkilerine yol agan bazi kararlar veren Amr, kendisini Hz.
Peygamber’e sikdyet eden sahabeye kararlarinin gerekgelerini sdylemis, bu gerekceler de
Resulullah tarafindan makul karsilanmistir.

SONUC

Medine’ye savas hazirliginda olan miisriklerin ittifakini ve planlarint bozarak askeri bir
zaferle sonuclanan Zatiisselasil Seriyyesi, Hz. Peygamber’in siyasi, askeri ve diplomatik
stratejileri baglaminda model olabilecek mesajlari i¢eren tarihi bir olaydir. Bu seriyye bir askeri
operasyon olmanin 6tesinde Hz. Peygamber’in liderlik, i¢tihat, kriz yonetimi, toplumsal uyum,
fikhi elastikiyet ve stratejik diislince konularindaki basiretini sergileyen uygulamalarla dikkati
cekmektedir. Resulullah’in siire¢ boyunca uyguladigi yonetim anlayist hem cagina hem de
caglar otesine 0rneklik teskil edecek evrensel ilkeler olarak goriilmektedir.

Seriyye, Miisliimanlar1 hedef alan tehdit unsurlarin1 yerinde ve zamaninda engellemeye
yonelik koruyucu 6nlem almak ve Islam’1 tebli§ etmek amaciyla sevk edilmistir. Miisrik
kabilelerin Medine’ye saldir1 hazirliklarini istihbarat araciligiyla dnceden 6grenen Resulullah,
saldirt gerceklesmeden hamle yapmis bolgeye seriyye sevk etmistir. Bu olayda da onun bir¢ok
gazve ve seriyyelerde uyguladigi, yerinde ve zamaninda problemi ¢6zme stratejisini
benimsedigi goriilmektedir.

Yeni (yaklasik dort ay once) Miisliiman olan Amr b. As’in seriyye komutani olarak

secilmesi, Hz. Peygamber’in gbrevli atamalarinda riayet ettigi temel ilkeler dogrultusunda
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yapilmis bir tercihtir. Bu baglamda liyakat ve ehliyet, yetkinlik ve tecriibe, adalet ve tarafsizlik,
ahlaki biitlinliik, glivenirlik ve emanet bilinci, istigsare, basarinin takdir edilmesi, olumlu sartlari
lehine cevirecek 6zelliklere sahip olma ve siibjektif-duygusal yaklasim yerine objektif rasyonel
anlayisin benimsenmesi ilkeleri, Amr’in komutan se¢ilmesinde goz Oniinde bulundurulan
ilkeler olmustur.

Seriyyedeki uygulamalarindan bir komutan olarak Amr’in dahiyane zeka ve stratejik
manevra kabiliyeti, kararlilik, komuta birligi, disiplinli komuta, ihtiyathi ve Ol¢iilii hamle,
basarili risk yonetimi, sartlara gore esneklik ve hesap verebilirlik yonlerinden dikkat ¢eken
ozelliklere sahip oldugu anlagilmaktadir.
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OZET

Erken Abbasi doneminde, 6zellikle Halife Mehdi ve halefi Hadi zamanlarinda sekillenen siyasi,
dini, sosyal ve kiiltiirel yapinin anlagilmasinda “zindik” kavraminin mahiyeti belirleyici bir
unsurdur. Bu kavram, dénemsel olarak fikri-edebi, dini-mezhebi ve siyasi-ihtilalci anlamlarda
kullanilmigtir. Caligmanin amaci, zindik kavramina yiiklenen bu ¢ok yonlii anlamlarin tarihsel
arka planimi ortaya koymaktir. Arastirmada nitel yontem benimsenmis, dokiiman analizi
yoluyla temel Islam tarihi kaynaklar ile ¢agdas literatiir karsilastirmali olarak incelenmistir. Bu
degerlendirmeler sonucunda, zindik kavraminin ortaya ¢ikisi, anlam genislemesi ve Abbasiler’e
intikali baglaminda 6nemli tespitlere ulasilmistir. Farsca kokenli olan ve Arapgaya aktarilan
“zindik” kelimesi; “zende-kirdy/zendeh kerr” (6liimsiizliik iddiasi) ve Maniheist gelenege ait
Zend metninin yorumlanmastyla iligkili bigimlerde agiklanmistir. “Zen-din” (kadin dini) anlam1
ise tutarli bulunmamistir. Kavramin bilinen en eski kullanimi 3. yiizyil sonlarina ait bir yazitta
dini bir grubun adi olarak goriiliir. 5. yiizyillda Maniheizm mensuplarin1 tanimlamak igin de
kullanilmis; sonraki donemlerde siyasi, dini ve Kkiiltiirel alanlarda anlam genislemesine
ugramistir. Zindiklik kavraminin Abbasiler donemine intikalinde ise Fars kiiltiirii ve siyasi

muhalefetin belirleyici bir rol oynadigi tespit edilmistir.

Anahtar Kelimeler: Abbasiler, Halife Mehdi, Zindik, Zindiklik, Maniheizm

The Concept of “Zindiq” in the History of Islamic Thought: An Etymological and
Historical Analysis

ABSTRACT

In the early Abbasid period—particularly during the reigns of Caliph al-Mahdi and his
successor al-Hadi—the concept of zindiq played a crucial role in shaping the political, religious,
social, and cultural structure of the era. The term was employed in various contexts, at times
carrying intellectual-literary, religious-sectarian, or political-revolutionary meanings. This
study aims to examine the historical background of these diverse connotations attributed to the
term zindig. Using a qualitative research method, this study employs document analysis to

compare primary sources of Islamic history with contemporary scholarly works. The findings
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shed light on the emergence, semantic expansion, and transmission of the zindig concept into
the Abbasid context. The word zindiq, of Persian origin and later adopted into Arabic, has been
interpreted in several ways, including derivations from zende-kirdy/zendeh kerr (“‘claim of
immortality”) and associations with the interpretation of the Zend—a Manihaean commentary.
However, the meaning “zen-din” (“religion of women”) has been deemed inconsistent. The
earliest known use of the term appears in a 3rd-century inscription referring to a religious group.
By the 5th century, it was also used to describe adherents of Manichaeism. Over time, the
concept underwent a process of semantic expansion, acquiring political, religious, and cultural
dimensions. The study concludes that Persian culture and political opposition played a decisive
role in the transmission and transformation of zindig and zindigism within the Abbasid period.
Keywords: Abbasids, Caliph al-Mahdi, Zindiq, Zindiqism, Manichaeism
GIRIS

Bir kavramin etimolojisi, kavramin kullanildig1 dénemin tarihine tutulmus bir ayna gorevini
iistlenmekte; s6z konusu toplumun hayat seriivenine dair somut bilgiler sunmaktadir. Ayni
zamanda kavramin tarih boyunca gecirdigi doniisiimlere ve kiiltiirel etkilesimlerde iistlendigi
rollerin analitik ¢oziimlemesine imkan tanir. Boylece ilgili tarihi donemin siyasi, dini, sosyal
ve kiiltiirel olay ve olgulariyla ilgili saglikli yorum ve degerlendirmeler yapilabilir. ilk donem
Abbasi devletinde 6zellikle iiciincii Halife Mehdi ve halefi Hadl doneminin siyasi, dini, sosyal
ve kiiltiirel yapisinin ortaya konulmasinda belirleyici kavramlardan biri de siiphesiz “zindik”
kavramidir. Calismanin amaci, “Zindik” kavraminin etimolojik tahlilini yaparak, kavramin
Abbasiler’e intikalini ve intikal sonrasindaki anlam genislemesini ve sebeplerini incelemektir.
Calismada nitel arastirma yontemi kullanilmis, dokiiman analiziyle kaynaklar mukayeseli
olarak tahlil edilmistir.
1.ZINDIK KELIMESININ ETIMOLOJiK KOKENi

Islam diisiince tarihinde “zindik” kavraminin net bir sekilde taniminin yapilmamis oldugu
dikkat ¢ekmektedir. Kavramin, bazen fikri-edebi, bazen dini-mezhebi ve bazen de siyasi-
ihtilalci anlamlariyla karsilagiimaktadir. Bu izafilik, kelimenin ya ¢ok detayina inilerek
gereginden fazla bdliinmesi ya da ylizeysel bir tanimla yetinilmesiyle ilgili bir durumdur.
Zidiklikla nitelenen kesimlerin ¢esitlilik arz etmesi, Abbasiler donemi agisindan belirli bir
cergeve icerisinde bu kavramin taniminin yapilmasina imkan tanimamaktadir. (Tanriverdi,
2008, 105)

Araplar’m dilinde zindik kelimesi yoktur. (Ezheri, 2001, 9/298; ibn Manziir, 1993, 10/147)
Zenddika (481)) ve ferdzine (42))_8) kelimelerindeki *ha’ harfi yani sonundaki ‘®°, zendik (G:3)

ve firzin ((2)8) kelimelerindeki ya’ harfinin yerine gelmis bir harftir. Zendik kokeni itibartyla
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Farsca bir kelimedir; Arapgaya cevrilmistir. Kelimenin asli Farscada zendeh (sx)) gibidir;
“dehrin (zamanin) ebedi olduguna inanan kisi” demektir. (Ezheri, 2001, 9/298; Ibn Manzir,
1993, 10/147) Farsca kokenli olan ve Arapgaya aktarilan (mu‘arreb) bu kelimenin Fars¢ada
ashinin “@) S od3”  “zende-kirdy/zendeh kerr” (6limsiizlik iddiasi) oldugu da rivayet
edilmistir. (Ibn Manzir, 1993, 10/147; Oz, 2013, s. 390)

Kelimenin “Zen-din” (2 ¢J) yani “kadin dini” anlamina geldigi de sOylenmistir.
(FirGzabadi, 2005, s. 891) Ancak bu anlamin kelimenin geldigi kok sebebiyle mantikli olmadigi
ifade edilmistir. (Zebidi, 1965-2001, 25/418) Masdar1 “zendeka” (zindiklik, sapkinlik), cogulu
zenddika (3853 olan kelime tekil haliyle Zidik/Gs3 olarak (kesreyle) okunmakta (ibn
Manzir, 1993, 10/147; Firtizabadi, 2005, s. 891) ve “inkarci, ateist” anlamlarina gelmektedir.
(Zavi, 1970, 2/481; Ibrahim Mustafa vd., 1934, 1/404; Giizel, 2012, s. 205; Mutgal1, 1995, s.
363)

Zend’in, Mani adli Mecusi (Zerdiisti) din adaminin kitab1 oldugu ve onlarin dilinde tefsir;
Zerdiist’lin kitabina yazilmis bir yorum anlamina geldigi de nakledilmektedir. Dolayisiyla
zindik kelimesi Zend’e nispetle tiremistir. (Zebidi, 1965-2001, 25/418) Zend’i yazan Mani,
Behram b. Hiirmiiz b. Sabtir zamaninda yasamuis, kendisinin Hz. Isa’ya tabi oldugunu iddia
ederek meshur olmak istemis, Zend’i yazmis, bir agacin kovuguna gizlemis ve uygun bir
ortamda giin yiiziine ¢ikarmistir. (Zebidi, 1965-2001, 25/418) Bu kitaba Zend, Zend’in emir ve
nehiylerine gore hareket eden kimseye de Zendik denmistir. (Siikun, 1982, 2/1085-1087)

Maniheizm’in kurucusu Mani, 216 yilinda dogmustur. el-Kasai mezhebinin {iyesi olan iranl
bir babanin ogludur. (Chokr, 2002, s. 53-54) Marsiyonizm egitimi almistir. Daysanilerin
ogretilerini Irani unsurlarla islemistir. Maniheizm, radikal ve kozmik karsit1 bir diializmi temel
alan gnostik bir sistemdir. Bu sistemden dogan ahlak, Marsiyoncu ahlak gibi sert bir ¢ileciliktir.
Mani’ye gore yaratilis kotiidiir, beden kinanilacak bir seydir, diinyadan kopmak, evlenmemek,
et yememek, canlilara zarar vermemek, kanli kurbanlar sunmamak, hatta ekip bigmemek
gerekir. (Chokr, 2002, s. 53-54) Yazdig1 Zend adli kitap Maniheizm’in kutsal kitab1 kabul
edilmistir. (Zebidi, 1965-2001, 25/418) Maniheizm, Zerdiistligiin bir koludur. Alemin nur ve
zulmetten olustuguna, nurun hayri, zulmetin serri temsil ettifine inamilir. Hz. Isa’nin
Peygamberligini kabul etmekle Hristiyanliga, nur-zulmet anlayisina inanmakla Mecusilige
benzemektedir. (Kadi Abdiilcebbar, 1962, 4/10-11; Bagdadi, 1990, s. 271; Pezdevi, 1963, s.19;
Ibn Hazm, 1903, 2/81-85; Sehristani, 1961, 1/245-47; Topaloglu, 1988, s. 558; Taylan, 1990,
2/468; Ulken, 1967, s. 10; Fahri Macid, 1992, s. 34; Kennedy, 1979, s. 1238)

Zindik kelimesiyle ilk kez Zerdiist bas rahibin, Orta Fars¢a yazitinda karsilagilmaktadir.

Kirdir’in, Ka‘be-i Zerdiist denilen yapr tizerindeki, Sasani devletinin Maniheizm ile miicadele
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ettigi 3. yiizyilin sonlarina ait bir doneme ait yazitta gecen bir grup din mensuplar1 listesinde
zindiklar da yer almaktadir. Yazitin yazari (Kirdir) aralarinda Yahudiler, Budistler,
Brahmanistler, Hristiyanlar ve zndyky de olmak iizere c¢esitli yabanci dinleri ve onlarin
takipcilerini etkisiz hale getirmekle dviinmektedir. (Madelung, 2002, s. 509; Oz, 2013, s. 390)

Zmdik kelimesi, 5. yiizyilda, Ermeni Hristiyan yazar Eznik’in, Maniheizm’e kars1 yazdigi
polemiklerde karsimiza ¢ikmaktadir. Eznik, s6z konusu polemiklerinde bu dinin takipgileri i¢in
zandik kelimesini kullanmigtir. (Madelung, 2002, s. 509) Benzer sekilde, Orta Farsca yazilmig
Zerdiistler’e ait kutsal metinlerde “zindik” kelimesinin “Maniheist” anlaminda kullanildigi
bir¢ok pasaj mevcuttur. (Madelung, 2002, s. 509) Kelime Onceleri Maniheistler’i nitelerken
daha sonra cesitli manalarda yorumlanmis; kelime Mecusi Mani’ye ait kitabin ismi iken
zamanla zindi ve zindikin seklinde kullanilmistir. (Oz, 2013, s. 390) Zindik kelimesi farkli
anlamlarda kullanilmistir. Dolayistyla genis bir anlam yelpazesine sahiptir.
2.ZINDIK KELIMESININ ANLAM GENISLEMESI

Bazilar1, Zindik kelimesinin “darlik, sikilik” anlamina geldigini, zindigin, nefsi {izerine
darlik sikint1 getiren kisi oldugunu sdylemislerdir. (Ibn Manzir, 1993, 10/147)

Kelimenin, ¢ok cimri anlaminda kullanildigi; Araplar’in “bir adam zendek™ ya da “zendaki”
dedigi zaman, bu ifadeyle “cok cimri” anlamin kastettigi nakledilmistir. (Ezheri, 2001, 9/298;
Ibn Manziir, 1993, 10/147; Firizabadi, 2005, s. 891)

Gevsek bir sekilde “sapik, donek, kafir” anlamlarinda kullanilan kelime, esasen miilhid,
miirted veya kafir kelimelerinin esanlamlisidir. (Madelung, 2002, s. 509; Topaloglu, 1988, s.
558-559; Gardet, 1989, s. 124)

Mehdi’nin halifelik donemine yakin (yaklasik 15 yil 6nce) Araplastirilmis zindik terimi,
(Chokr, 2002, s. 49-59) diialist bir mezhep mensubunu ifade etmektedir. Ibn Dayséan, nur
alemini manevi bir sezgicilikle, zulmet alemini ise cismaniyetle agiklamistir. Zindiklar,
Daysaniyye’nin yam sira Merkiniyye, Ganusiyye gibi Hristiyanlik ve Zerdiistliik karisimi
mezheplerden etkilenmislerdir. (Kadi Abdiilcebbar,1962, 4/16-17; Birlini, s. 1923, s. 207, 223;
Ibn Hazm, 1903, 2/88-91; Sehristani, 1961, 1/253; Topaloglu, 1988, s. 558-559; Gardet, 1989,
s. 124)

Bu dénemde Maniheistler nur ve zulmet ilahlarina inanan zindik kisiyi temsil etmekte (Oz,
2013, s. 390) ve gizli veya agiktan agiga diialist tarzinda bir sisteme aidiyeti ifade etmektedir.
(Chokr, 2002, s. 11) Bu aidiyet zindiklari, evrenin nur (151k) ve zulmet (karanlik) ilahlar
tarafindan iki ilahla yaratildigi ve idare edildigi inancini benimsemeye sevk etmistir.
(FirGizabadi, 2005, s. 891; Zebidi, 1965-2001, 25/418; Oz, 2013, s. 390; Topaloglu, 1988, s.
558-559; Gardet, 1989, s. 124)
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Bu baglamda zindik, ikilik inancina sahip olan; iki tanr1 kabul eden senevilik denilen diialist
inang sistemine mensup kisidir. (Mes‘di, 1973, 1/250-251; ibn Manzir, 1993, 10/147; Zebidj,
1965-2001, 25/418; Oz, 2013, s. 390) Senevilik, Maniheizm’in ilkelerini benimseyen, hakiki
manaya mecazl manay1 tercih eden, puta tapmayi telkin eden ahirete, rubiibiyete inanmayan,
diialist bir anlayistir. (Matiiridi, t.y., s. 12; Isfehani, 1963, 3/73; Kadi Abdiilcebbar, 1962,
4/1011; Tbn Hazm, 1903, 2/80-81; Sehristani, 1961, 1/244; Gazzali, 1907, s. 56-57; Strohmann,
1980, s. 497-498; Katip Celebi, 1991, 3/825-826)

Zmdiklarin dialist anlayisi dogrudan tevhid inancinin reddi anlamina gelmektedir. Onlar
Allah’m birligini kabul etmemekte ve ahirete inanmamaktadirlar. (Mes‘adi, 1973, 1/250-251;
Ezherd, 2001, 9/298; ibn Manziir, 1993, 10/147; Firtizabadi, 2005, s. 891; Zebidi, 1965-2001,
25/418)

Zndiklar, “dehrin (zamanin) ebediligine de inanmaktadirlar. Fars¢ca kokenli ‘zendeh kerr’
(38 e3)) tabirinde de goriildiigii gibi ‘zamanin sonsuz oldugunu” sdylerler. (Zebidi, 1965-2001,
25/418) Araplar, dinsiz veya ateist manasina ‘zindik’ dedigi zaman aslinda ‘miilhid (ilahsiz,
inangs1z)’ veya ‘dehri (zamani ebedi géren)’ kisiyi kastetmektedirler. (Ezheri, 2001, 9/298; Ibn
Manzir, 1993, 10/147; Zebidi, 1965-2001, 25/418)

Kiifriinii gizleyip iman etmis gibi goriinen, miinafiga benzeyen sapkin goriis sahibi kisiler
de zindik olarak nitelendirilmislerdir. (Firdzabadi, 2005, s. 891; Zebidi, 1965-2001, 25/418;
Chokr, 2002, s. 25-26; Topaloglu, 1988, s. 558-559; Gardet, 1989, s. 124) Isimlendirmede
sadece inkarciliklar1 degil yani sira bid‘atgilik ve ahlaksizliklar: da etkili olmustur. (Yargic,
2005, s. 60) Zira onlarin kadinlarla iliskiyi haram kildiklari, livatay1 (erkek erkege iliskiyi)
normal saydiklari, neslin kesilmesine yol agtiklari; ayrica hayvanin kesilerek yenmesini
yasaklarken Olmiis hayvan eti yemeyi helal kabul ettikleri ve (Zebidi, 1965-2001, 25/418)
mallarda ve kadinlarda ortaklig1 savunduklari ifade edilmistir. (Oz, 2013, s. 390)

Arapgada bu kelime, Kur’an’in ve Isldm dinler tarihinin, karanlik dinlerini tanimadig
Irak’taki yerli halk i¢in kullanilmistir. (Chokr, 2002, 25-26)

Devletin emniyetini tehdit eden siyasi sucluya, dinde hafiflik gosteren herkese de zindik
denilmigtir. (Topaloglu, 1988, s. 558-559; Gardet, 1989, s. 124)

Ote yandan Islam ahlakina uygun olmayan siir yazanlar zindik olarak adlandirilmislardir.
(ibn Kuteybe, 1985, s. 511; Bagdadi, 1990, 8/112; Ebu’l-Fida, t.y., 2/10; Ibnii’l-Cevzi, 1992,
8/290; Ibn Kesir, ty., 10/159-60; Ibnii’l-Imad, t.y., 1/264-265; Zebidi, 1965-2001, 25/419;
Zeyyat, 1995, s. 193; Zebidi, 1965-2001, 25/419)

Zindiklarin mubhtelif mezheplere gore tasnif ettigi zindik smiflar1 arasinda mezkir

simiflardan baska, “adil bir imamin bulunmamasi yiiziinden insanin sadece hayatini
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stirdiirebilecek kadar diinyadan faydalanmasim1i 6ngéren Abdekiyye’ye ve ruhlarin semavi
aleme bakip cennetleri miisahede ederek manevi lezzet aldiklarina inanan Rihaniyye’ye
(Fikriyye) mensup kimseleri niteledigi” de sdylenmistir. (Oz, 2013, s. 390)

Hz. Peygamber’e dil uzatan kimselerin zindik say1ldigini nakleden Oz’e gore, (Oz, 2013, s.
390) ¢agdas miielliflerin zindik tasnifi su sekildedir:

“a, Zindik, zahiren Islam’a baglanmis gériinmekle birlikte nur ve zulmet gibi birbirine zit

iki prensibe dayanan Maniheizm’e, Mezdekiyye ve Mecusilige mensup olan kimsedir;

Abbasiler doneminde kelime bu anlamda kullanilmistir.

b. Miisliimanligin1 ortaya koyup kiifriinii gizleyen kisidir. Bunlar isldm’in ilk déneminde

daha ¢ok miinafik diye anilmistir.

c. Higbir sekilde inanmayan kimseleri niteler.

d. Kiifriinii agiklamamakla birlikte dini konularda laubali davranan kisidir.”
3.ABBASILER DONEMINDE ZINDIKLIGIN ORTAYA CIKISINDA KULTUREL VE
SiYAST ETKENLER

Abbasiler doneminde zindikligin ortaya ¢ikisinda Fars kiiltlirii ve siyasi muhalefetin iki
onemli etken oldugu sdylenebilir. Mevali uygulamasinin bedelini agir bir sekilde 6deyen
Emeviler’in enkazi ilizerine kurulan Abbasiler’in Arap olmayan Miisliimanlara sergiledigi
hosgorii temelli anlayis, basta Fars olmak tizere baska kiiltlirlerle etkilesime girmistir. Ayn1
sekilde Halife Mehdi donemindeki baris¢il/hosgdrii siyaseti de kendisine muhalif olan insanlara
serbest hareket etme imkén1 saglamistir.

3.1.Fars Kiiltiirel Tesiri

Islam tarihinde genel olarak zindik kelimesinin ilk defa 124 (742) yilinda idam edilen Ca‘d
b. Dirhem igin kullanildig1 kabul edilmektedir. (Oz, 2013, s. 390) Emevi déneminin sonlarina
dogru ortaya ¢ikan zindiklik, iktidardan da destek gérmiistiir. Nitekim Velid b. Yezid’in
miirebbisi Abdiissamed b. Abdiila‘la’nin zindik oldugu, (isfehani, 1963, 6/132; Kaddura, 1988,
s. 130-131) Mervan b. Muhammed’in hocasi Ca‘d b. Dirhem’in ve Mervan’in zindiklikla itham
edildigi (ibnii’1-Fakih, 1996, s. 336) rivayet edilmistir.

Farkl1 kiiltlirlere acilimin devlet eliyle siirdiiriildiigii Abbasiler doneminde, bu kiiltiirlere ait
fikirler i¢in diger donemlere gore daha uygun bir ortam olusmus ve zindiklik bir ekol olarak
gelisme imkani bulmustur. (Yildiz, 1990, s. 277) Suriye ve Misir’da Hristiyanlik ve Yahudilik;
Irak ve Iran’da Senevilik, Zerdiistilik, Maniheistlik, Daysanilik ve Mazdekilik gibi inang
mozaigi (Kogyigit, 1989, s. 71) zindiklik hareketini kam¢ilamistir. Sahip olduklari din ve devlet
tecriibeleri sayesinde Iran halki, iginde yasadigi toplumda &nemli bir mevki edinebilmistir.

Nitekim Halife Mans@ir’un tabibi Hasib, Hiristiyanlig1 benimsemis goriinmesine ragmen bir
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zindikt1. Hakeza Kur’an’a nazire yazmaya kalkisan Iran asilli miitercim, edip ve katip Ibnii’l-
Mukaffa‘ da (8. 142/759) Islam tarihinde zindiklardan en ¢ok bilinen kisi idi. (Oz, 2013, s.
390) Meshur ama sair Bessar b. Biird (Ibn Kuteybe, 1985, s. 511; Bagdadi, 1990, 8/112; Ebu’l-
Fida, t.y., 2/10; Ibnii’l-Cevzi, 1992, 8/290; ibn Kesir, t.y., 10/159-160; Ibnii’l-Imad, t.y., 1/264-
265; Zeyyat, 1995, s. 193) ve Ebu’l-Atahiye (Zebidi, 1965-2001, 25/419) gibi sairler de
zindiklikla itham edilmislerdir.

Welhausen’e gore, “Zindiklik, miifrit franli siilerin bir subesidir.” (Welhausen, 1963, s. 267)
Abdiilaziz Duri de ayn1 minvalde, zindiklik hareketinin katiksiz Iran kaynakli bir hareket
oldugunu ve zendekann, seffaf bir Islami ortii altinda, deger ve inanglarini tevil ve onlardan
siiphe ettirme yoluyla Islam’1 ortadan kaldirarak Arap otoritesini ve mevcut varligi yok etmek
isteyen Maniheizm’in yogun bir ¢abasindan baska bir sey olmadigini; (Duri, 1991a, s. 156) bu
hareketin, Araplar’a ve Islam’a kars: bir saldirty1 temsil eden, Islami hayatin kenar kisminda
yer alan Irani egilimden baska hicbir sey icermedigini, belirtmistir. (Duri, 1991b, s. 92)

Koklii bir medeniyete ve dine sahip olan Iran halki, islam’1 kabul etmelerine ragmen onu
gercek anlamda Oziimseyemedikleri igin, eski giinlerinin 6zlemi igerisinde yasamisglar; eski
dinleri Mecusilige son verdigi icin Islam’a karsi, degisik platformlarda miicadelelerini
stirdiirmeye calismislardir. (Zorlu, 2001, s. 123)

Zindiklarin amact Arap karsit1 Sutibiler’in yontemiyle hareket ederek, Fars dini diisiincesi
ve geleneklerini yeniden canlandirmakti. isldim’a karsi diisiincelerini 6zgiirliik ve serbest
fikirlilik kisvesi altinda dillendiriyorlar; her firsatta Islim dininin emir ve yasaklarinin sert ve
kat1 oldugunu giindeme getiriyorlardi. Herhangi bir baskiyla karsilaginca Islam perdesine
siginan bu kisiler, miisait bir ortam bulunca diialist inan¢ ve uygulamalarini ortaya koymaktan
¢ekinmemislerdir. (Oz, 2013, s. 390) Mehdi’nin, oglu HAdi’ye yaptig1 nasihatlerinden birinde
Zndiklarin diislince yapilarinin 6ziine dair maliimat edinmek miimkiindiir: “Ey ogulcagizim!
Halife oldugun zaman o6zellikle Mani mezhebi karsisinda isini saglam tut. Ciinkii bunlar,
insanlar ¢irkin islerden uzaklagtirmak, diinyadan el ¢ekip ahiret icin caligmak gibi, goriiniiste
giizel islere cagirirlar...” (Taberi, 1987, 9/64-65; Ibnii’l-Esir, 1965, 6/104-105; Aseli, 1988,
3/513; Ebl Avad, t.y., s. 162; Mahmad Sakir, 1991, 5/151-152)

Zindiklik ve Zindiklarla ilgili miistakil bir ¢alisma yapan Melhem Chokr’un konuya dair
yorumu ise su sekildedir: “Zindikhigin 6zellikle de Maniheizm’in iran kékenli veya iran
taraftar1 olmasi sadece bir mittir. Islam topraklarinda zindiklik, daha ziyade Nabati’ydi ve
Hristiyan tarzindaydi.” (Chokr, 2002, s. 89) Arastirmaci, goriislerini asagidaki ifadeleriyle
gerekeelendirmektedir: “Biitlin temaytiller dahil zindiklikla suglanan ve zindiklik sugunu

islemis olarak kabul edilmis kisilerin listesine baktigimizda, bu kisilerin cogunlukla iranl
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olmaktan uzak olduklarini fark ederiz. Araplarin sayisi ¢cok fazladir, Aramiler’le birlikte biiytik
cogunlugu olusturmaktadirlar.” (Chokr, 2002, s. 258)

Melhem Chokr’un, zindiklarin mensei konusundaki bu iddias1 “zindiklikla itham edilen
kisilerin Iranli olmadiklar1” gerekcesine dayanmaktadir. Bermekiler’in devlet yonetiminde ne
kadar aktif rol oynadiklar1 bilinmektedir ki bu aileye mensup olanlarin ¢ogu da zindiklikla
itham edilmistir. (Hasan Ibrahim, 1965, 2/118) Bu durum bir anda olusmamus, bir alt yapi
iizerine oturtulmustur. Ayrica Emeviler’in Bizans, Abbasiler’in Sasani kurum ve
kuruluslarindan etkilendiklerinin de g6z 6nilinde bulundurulmasi gerekmektedir. Verilen isimler
icerisinde Iranli sayisinin az olmasi, Zindikligin Iran menseli olmadigia delil olmaz. Mezkfr
isimler, bir anlamda kendilerine verilen bazi rolleri -ki bu rollerin ¢ogu figliranliktir-
oynamiglardir. Esas hiiner, sahnenin gerisindeki yazar, senarist ve yonetmenlere aittir.

Ote yandan bir toplumda meydana gelen 6nemli olaylarin tek ynlii sebeplerle izah edilmesi
saglikli sonuglar vermemektedir. Olaylarin arka planinda, topluma etki eden gelismelerin,
devrin sartlarinin rolii bazen fertlerin rollerinden daha ¢oktur. Fertler bu olaylarda dolayli bir
rol istlenirler; hadiselere kismi yon verebilirler. Bu durumda Abbasi Devletini derinden
etkileyen zindiklik gibi 6nemli bir konuyu degerlendirirken, konuya genis bir zaviyeden
bakmak ve ayrintilariyla ele almak daha tutarli bir sonuca ulastiracaktir. Dolayisiyla Melhem
Chokr’un bu iddias1 temkinli karsilanmalidir.

3.2.Siyasi Muhalefet

Abbasiler’in ilk iki halifesi Ebu’l-Abbas (750-754) ve Mansir (754-775) donemlerinde,
devlete kars1 isyan edenlere yapilan muameleleri goriip pasivize olan zindiklar, (Corci Zeydan,
1910, 4/259; Duri, 1997, s. 88; Kaddura, 1988, s. 152, 160-161; Takkts, 1996, s. 76) gizli
emellerini pratige aktarabilecekleri bir ortam olusuncaya kadar faaliyetlerini gizlilik iginde
yiiriittiiler; Mehdi’nin hilafeti doneminde olusan sulh ve siikiin ortaminda da aleni olarak
faaliyetlerine bagladilar. (Duri, 1997, s. 91; Iss, 1998, s. 42-43) Bir yandan baz siiphe, sirk ve
fesatla akideyi tehlikeye sokarak Islam’m ruhundan uzaklasilmasina sebep olurlarken, diger
yandan ifrata varan goriisleriyle siyasi yonden rahatsizlik vermeye basladilar. (Ibrahim Eyyib,
1989, s. 53)

Eski giinlerinin 6zlemiyle hareket eden Iran halk1, tipki islim’a kars1 takindiklart menfi tavir
gibi, siyasi hakimiyetlerine son verdigi icin de Araplar’a karsi, degisik platformlarda
miicadelelerini siirdiirmeye ¢alismistir. Ozellikle sosyal ve dini statiilerini kaybeden din
adamlar1 ve soylular bu miicadelede basrol oynarlarken, fakir tabaka da siyasi ve ekonomik kriz

donemlerinde bu 6zlemlerini dile getirmislerdir. (Zorlu, 2001, s. 123)
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Zenadika isyani, devlete karsi yapilan fiili isyanlardan ziyade, mevcut nizami yok etmeye
yonelik fikri platformda siirdiiriilen ve fiili isyanlara da kapi acan bir baskaldir1 hareketidir.
Zenadika, oncelikle dinl ve siyasi alanlarda tahribat yaparak taraftar toplamayi, sonra da
olusturdugu taraftar destegiyle Is1dm’1 ve mevcut nizami yok etmeyi hedeflemistir.

SONUC

Baslangigta net bir tanim1 yapilamayan zindik kavrami, Farsgadan Arapgaya gecmis, zaman
icinde dini, siyasi, sosyal ve kiiltlirel boyutlar kazanarak zengin bir anlam yelpazesine sahip
olmustur. Ik siralarda “zamanin ebedi olduguna inanan” kisiye ve Maniheizm’in kutsal kitabi
Zend’e nispetle kullanilan kavram, ilerleyen siirecte; inkarci, ateist, miinafik gibi dini-mezhebi
anlamlarin yaninda, fikri-edebi ve siyasi- ihtilalci anlamlarda da ¢esitlilik gostermistir. Nitekim
kelime; nefsi iizerine darlik getiren sahsi, cimri kisiyi, Islamiyet’e muariz siir yazanlari, siyasi
mubhalefeti, fikri 6zgiirliikk arayisini ve kiiltiirel kimlik miicadelesini de igine alacak derecede
genis bir anlam yelpazesine sahip olmustur.

Abbasiler doneminde, 6zellikle Halife Mehdi’nin hosgorii siyasetinin {izerine temellenen,
Fars kiiltiirel mirasmin Islam diinyastyla etkilesimi ve iktidarin mesruiyet arayislarmin kapi
araladig1 siyasi muhalefet, Zindikligin yogun bir sekilde Abbasiler’de nesviinema bulmasina
sebep olmustur. Mazideki giinlerinin 6zlemiyle eski inang ve geleneklerini yasatmaya calisan
Fars kokenli miihtediler, islam perdesi altinda kamufle olarak, iktidar erkine karsi mevcut
nizami fikri arglimanlarla yok etmenin gayretinde olmuslar ve Sulibi metoduyla miicadele
etmislerdir. Amag, IslAmiyet ve Abbasi hakimiyetinin yok edilmesidir. Bunun igindir ki
zindiklik hareketini hem dini hem politik ve hem de kiiltiirel yonden bir meydan okuma olarak
degerlendirmek miimkiindjir.

Netice itibartyla yapilan bu etimolojik tahlil, Islam diisiince tarihinde zindiklik kavramimin
zaman igerisinde gec¢irdigi anlam genislemesini gozler Oniline sermektedir. Dil ve toplum
dinamikleriyle sekillenen bu anlam genislemesi dini sapmalara, yani sira kiiltiir ¢atigsmalarina,
siyasi muhalefete ve toplumsal degisimlere de sebep olmustur. Dolayisiyla Abbasi halifesi
Mehdi ve oglu Hadi’nin zindiklarla miicadelesini, dinin yaninda devlet nizaminin ve toplum
ahlakinin/diizeninin muhafazasina yonelik bir refleks olarak kabul etmek miimkiindiir.
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MUGAMIN 9SRLOR BOYU INKISAFI: MODONI OHOMIYYOT VO
FOLSOFI YANASMALAR
Laman RUSTAMLI
Azarbaycan Milli Elmlor Akademiyasi (AMEA)
Hiiseyn Cavid prospekti 117, Baki, Azorbaycan.
ORCID ID: 0009-0008-6087-0434

XULASO

Mugam, Azarbaycan xalqinin modaniyyatinds vo musiqisinds miistasna bir yera sahib olan,
tarixi vo falsofi dorinliyi ilo diggat ¢aken incidir. Onun tam moanzars soklinds basa diisiilmasi
vo dork edilmosi, coxsaxali vo iki torafli yanagmani tolob edir. Bu yanagma, bir torofdon
mugamin tarixi koklorinin Gyronilmasini, digor torofdon iso mugamin folsofi vo estetik
tofokkiiriiniin anlasilmasini ohatos edir.

Mugamin tarixi, xalqimizin musiqi madaniyyatinin asrlor boyu inkisafinin bir glizgiisii olaraq
qarsimiza ¢ixir. Mugam, homginin, xalqin hayat torzini vo monavi doyorlorini 6ziinds oks
etdiron, milli yaddasin bir formasidir. ©sason mugamin neco vo hansi soraitds yaranmasi,
inkigafi, miixtolif dovrlordo hansi sosial vo modoni tosirlor altinda inkisaf etdiyi aragdirilir.
Homin dovrlorde mugamin xalqin giindslik hayatinda oynadigi rol, onun dorin monovi vo
madani tasirini daha da aydinlasdirir. Bu baximdan mugam, yalniz bir musiqi janr1 deyil, hom
do xalqin tarixi vo madani hayatinin ifadssi olaraq qiymatlondirilir.

Mugama falsofi yanasdiqda, onun yalniz bir musiqi névii olmadigini, hom da xalqin diisiinca
vo folsoft diinyagoriisiiniin bir oks-sodast oldugunu goriiriik. Mugam, xalqin tofokkiiriiniin
musiqi vasitasilo tozahiiriidiir. Bu tofokkiir, sadacs olaraq giindslik hayatin, adot-ononslorin vo
sosial alagalarin aksina deyil, eyni zamanda darin folsafi, badii vo madani doyarlarin tocasstimii
olaraq da mévcuddur. Mugam insanin daxili diinyasini, shval-ruhiyyasini, hayatin manasi ilo
bagl suallar1 vo bunlara verdiyi cavablari ifads edir. O, musiqi dili ils falsofi bir dialoq yaradir
va dinlayicisini yalniz bir musiqi asari ilo deyil, eyni zamanda diisiincalorine qapilmaga, 6z
hayat tacriibalorini vo madoni kimliyini yenidon kosf etmaya ¢agirir.

Miiasir dovra godor mugam ononalori hor zaman yenilonarak zonginlogsmisdir. Bu yenilonmo,
miistoqil vo canli bir tocriibo olaraq mugamin hor bir ifasinda 6zilinii gostorir. Osrlor boyu
mugam, musiqicilor vo xanandslor torofindon miixtolif morasimlor vo sortlor altinda inkisaf
etmis vo formalagmisdir. Lakin, tobiotinds oldugu kimi, onona do miisyyon bir miiddot sonra
donmus ganun deyil. Mugamin tokrarlanan davranis qaydalar1 vo morasimlori, hom do xalqin
tarixi tocriibasinin inkisafi ilo paralel olaraq yenilasir, doyisir vo zoanginlosir. Bu inkisaf, yalniz
mugamin formasinda deyil, hom do onun mezmununda, tosssiiratlarinda v iislubunda da 6ziinii

gostarir.
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Mugamin inkisafini, hor bir dovriin modoni soviyyosi vo sosial-psixoloji voziyyati ilo
olagolondirmok miimkiindiir. Yiiksok modoniyyotlordo vo koklii ononolords qanunlar vo
qaydalar no gador kamil vo doqiq olarsa, onun musiqisindoki incaliklor do bir o godor dorindir.
20-ci osrdo mugamin monovi vo modoni doyarlori, 15-17-ci yiizilliklordoki koklori ilo
miiqayisado mioyyon doyisiklikloro ugramisdir. Lakin bu doyisikliklor onun osasi vo osas
folsofasi ila bagli olan doyarlori qorumus, yeniliklor iso har zaman zanginlosorak musiqinin yeni
formalarina yol agmisdir.

Mugam, yalniz Azorbaycan xalqinin modoni irsinin bir hissasi deyil, hom do iimumbogori
musiqinin vacib bir pargasidir. O, xalqin tofokkiiriinii, hoyatin1 vo falsofosini musiqi dili ilo
ifado edon bir vasitodir. Osrlor boyu inkisaf etmis, yenilonmis vo zonginlosmis mugam, bu giin
do 6z shamiyyatini qoruyur vo zamanin ¢agirislarina uygun sokildos inkisaf etmokdo davam edir.
Acar sozlor: Mugam,falsofi tofokkiir,musiqi madoniyyati,xalq musiqisi,onons va inkisaf, tarixi

koklor.

THE EVOLUTION OF MUGHAM OVER THE CENTURIES: CULTURAL
SIGNIFICANCE AND PHILOSOPHICAL PERSPECTIVES

ABSTRACT

Mugham holds an exceptional place in the culture and music of the Azerbaijani people,
characterized by its historical and philosophical depth. Fully understanding and appreciating it
requires a multifaceted and dual approach. This approach encompasses, on one hand, the study
of Mugham’s historical roots, and on the other, the comprehension of its philosophical and
aesthetic reflections.

The history of Mugham emerges as a reflection of the long-term development of the music
culture of the Azerbaijani people. It also represents a form of collective memory, reflecting the
lifestyle and spiritual values of the people. The study primarily focuses on how and under what
circumstances Mugham originated, evolved, and developed under various social and cultural
influences. The role Mugham played in the everyday life of the people in different periods
further clarifies its profound spiritual and cultural impact. From this perspective, Mugham is
not merely a musical genre but is also considered an expression of the history and cultural life
of the people.

Philosophically speaking, Mugham is not only a type of music but also a reflection of the
people’s thinking and worldview. Mugham serves as a manifestation of the people's
consciousness through music. This consciousness reflects not only everyday life, customs, and

social relations, but also embodies deep philosophical, artistic, and cultural values. Mugham
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expresses the internal world, moods, existential questions, and answers of individuals. It creates
a philosophical dialogue through the language of music, inviting the listener to engage not just
with the musical composition but also to reflect on their own life experiences and cultural
identity.

Up to the present day, Mugham traditions have continuously evolved and enriched themselves.
This renewal is reflected in the performance of Mugham, which is constantly rejuvenated as an
independent and vibrant practice. Over the centuries, Mugham has developed and been shaped
by musicians and performers under various ceremonies and conditions. However, as with
nature, tradition is not a fixed, unchanging rule. The repetitive patterns and rituals of Mugham,
in parallel with the development of the people’s historical experiences, evolve, change, and
become more enriched. This development is evident not only in the form of Mugham but also
in its content, impressions, and style.

The development of Mugham can be linked to the cultural level and social-psychological state
of each period. In advanced cultures with deep-rooted traditions, the rules and regulations are
more refined and precise, and the nuances in music are correspondingly deeper. In the 20th
century, the spiritual and cultural values of Mugham underwent certain changes when compared
to its roots in the 15th to 17th centuries. However, these changes preserved the core principles
and philosophy of Mugham, while innovations have continuously enriched the music and paved
the way for new forms.

Mugham is not only a part of Azerbaijan’s cultural heritage but also an essential element of
universal music. It serves as a means of expressing the people’s thoughts, lives, and philosophy
through music. Developed, renewed, and enriched over centuries, Mugham continues to retain
its significance today, adapting to the challenges of modern times while continuing to evolve.
Keywords: Mugham, philosophical thought, music culture, folk music, tradition and

development, historical roots.
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ROQOMSALLASMANIN AZORBAYCANDA TOTBIQ EDILON LOGISTIKA
IDARDETMO METODLARININ INKISAFINDA ROLU

Laman RUSTAMLI

Azorbaycan Dovlot iqtisad Universiteti (UNEC)
Istiglaliyyat 6, Baki, Azarbaycan.

ORCID ID: 0009-0008-6087-0434

XULASO

Qloballagmanin vo rogomsal texnologiyalarin siiratlo inkisaf etdiyi miiasir dévrdo logistika vo
tochizat zonciri idaroetmosi iqtisadiyyatin osas strateji saholorindon birine ¢evrilmisdir.
Ononavi logistika yanagmalar1 roqomsal transformasiya ilo ovoz olunaraq, amoliyyatlarin
somoaraliliyini artirmaqda, resurslardan istifadoni optimallasdirmaqda vo beynalxalq ticarot
olagolorinin genislondirilmasinds miihiim rol oynayir.

Miiasir dovrdo qlobal logistika sistemlori siirotlo rogomsallasir. Big Data analitikasi, Siini
Intellekt, Internet of Things (IoT), bulud asash xidmotlor, blok¢eyn texnologiyalar1 vo digor
rogamsal hallor todricon logistika idaroetma metodlarinin tomal komponentlaring gevrilir.
Azorbaycanin cografi movqgeyi onu regional logistika vo nogliyyat qovsagina ¢evirmok iiglin
boylik imkanlar yaradir. Ragomsal texnologiyalarin totbiqi mohz bu ehtiyacdan dogmus vo
dovlatin miixtalif strateji sonadlorindo prioritet istiqgamat kimi miioyyon edilmisdir (Azorbaycan
Respublikasi Prezidentinin Formani, 2021).

Xiisusilo "Azarbaycan 2030: Sosial-igtisadi Inkisaf Strategiyasi"nda rogemsallasmanin tochizat
zoncirinin idars edilmosinds genis totbiqi nozords tutulmusdur. Bu strategiyada bildirilir ki,
rogomsal texnologiyalarin totbiqi ilo logistika xidmatlorinin siirati vo keyfiyysti artirilacaq,
beynalxalq ticaratdo Azorbaycanin tranzit potensiali daha da giiclondirilocok.

Osason asagidaki saholords rogomsallagsmanin logistikaya tosiri miisahido edilir:

-Yiik dasimalarinin idars olunmasi: Real vaxt rejimindo izloma sistemlari totbiq edilir.
-Anbar idarsetmasi: WMS (Warehouse Management System) sistemlori ilo anbar
omoliyyatlarinin optimallagdiriimasi.

-Dasima marsrutlarimin planlasdirilmasi: Siini intellekt vo Big Data osasli optimallagdirma
modellari.

-Miistari xidmatlori: Elektron interfeyslor vasitasilo sifariglorin izlonmasi vo idars olunmasi.
-Ompoliyyatlarin soffaflagdirilmasi: Blokgeyn texnologiyast ilo molumatlarin doyisdirilmoz
sokilda geyd olunmasi.

Azorbaycanin miixtolif sahalorinds rogomsallagmanin totbiginin ugurlu niimunalorindon biri

Baki Limanidir. Baki Beynolxalq Doniz Ticarst Limani 2021-ci ildon etibaron "Port
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Community System" adlanan roqomsal platformaya ke¢misdir. Bu sistem vasitosilo liman
omoliyyatlarinin idars olunmasi, sanad dovriyyasinin azaldilmasi vo gémriik prosedurlarinin
stirotlondirilmasi tomin edilmisdir

Digor miihiim istigamot elektron sonod dovriyyesidir. Ovvallor logistika sirkotlori kagiz
iizorindo sonod doOvriyyasino osaslanirdisa, indi elektron sonodlorlo is proseslorinin
avtomatlasdirilmasi tistiinliik togkil edir. Diinya Bankinin "Doing Business 2020" hesabatinda
qeyd edilir ki, elektron sonad dovriyyosine kegid edon dlkolords logistika omoliyyatlarinin icra
miiddati orta hesabla 25%-30% azalmisdir (World Bank, 2020).

Azorbaycan hokumaoti eyni zamanda "Rogomsal Ticarat Platformasi” layihasini do dostokloyir.
Bu platforma 2023-cii ilin sonlarinda istifadoyo verilmis vo yiik dagimalari ilo bagli sonadlorin
vahid rogomsal sistem tizorindon idars olunmasini miimkiin etmisdir.

Acar sozlar: Rogomsallasma, Logistika idaroetmasi, Tochizat zonciri, Siini intellekt, Blok¢eyn

texnologiyasi, Elektron sonad dovriyyosi

THE ROLE OF DIGITALIZATION IN THE DEVELOPMENT OF LOGISTICS
MANAGEMENT METHODS IN AZERBAIJAN

ABSTRACT

In the modern era characterized by rapid globalization and technological advancement, logistics
and supply chain management have emerged as key strategic sectors of the economy.
Traditional logistics approaches are being replaced by digital transformation, which enhances
operational efficiency, optimizes resource utilization, and plays a crucial role in expanding
international trade relations.

Today, global logistics systems are undergoing accelerated digitalization. Big Data analytics,
Artificial Intelligence (AI), the Internet of Things (IoT), cloud-based services, blockchain
technologies, and other digital solutions are gradually becoming fundamental components of
logistics management methods.

Azerbaijan’s geographical location provides significant opportunities to establish itself as a
regional logistics and transportation hub. The application of digital technologies stems from
this strategic necessity and has been identified as a priority direction in various national policy
documents (Presidential Decree of the Republic of Azerbaijan, 2021).

In particular, the “Azerbaijan 2030: National Social-Economic Development Strategy”
envisions the extensive use of digitalization in supply chain management. The strategy
emphasizes that through the adoption of digital technologies, the speed and quality of logistics

services will improve, thereby enhancing Azerbaijan’s transit potential in international trade.
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The impact of digitalization on logistics in Azerbaijan is primarily observed in the following
areas:

-Freight management: Implementation of real-time tracking systems.

-Warehouse management: Optimization of warehouse operations through WMS (Warehouse
Management Systems).

-Route planning: Utilization of Al and Big Data-driven optimization models.

-Customer services: Tracking and management of orders through electronic interfaces.
-Operational transparency: Use of blockchain technology to ensure immutable data
recording.

One of the successful examples of digitalization in Azerbaijan’s logistics sector is the Port of
Baku. Since 2021, the Baku International Sea Trade Port has transitioned to the “Port
Community System”—a digital platform that facilitates port operations management, reduces
paperwork, and accelerates customs procedures.

Another key area is electronic document management. While logistics companies previously
relied on paper-based documentation, digital document workflows have now enabled
automation of processes. According to the World Bank’s “Doing Business 2020 report,
countries that adopted electronic document management have reduced logistics operation times
by an average of 25%—-30% (World Bank, 2020).

Additionally, the Azerbaijani government supports the “Digital Trade Platform”™ initiative,
launched in late 2023. This platform enables the management of freight-related documentation
through a unified digital system, further strengthening the country’s logistics and trade
infrastructure.

Keywords: Digitalization, Logistics management, Supply chain, Artificial intelligence,

Blockchain technology, Electronic document management
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THE PHENOMENOLOGY OF THE SACRED IN THERION’S MUSICAL ART:
RELIGIOUS, MYTHOLOGICAL, AND OCCULT IMAGINARIES

Assoc. Prof. Dr. Halit Ahmet CIFTCI

Siileyman Demirel University, Faculty of Theology, Department of History of Religions, 32000
Ciiniir, Isparta, TURKIYE

ORCID ID: 0000-0003-2037-6737

ABSTRACT

This paper examines the religious, mythological, and occult themes present in the works of the
Swedish symphonic metal band Therion through the view of the phenomenology of religion.
Since the 1990s, Therion has distinguished itself within the metal scene by integrating esoteric
symbolism, liturgical aesthetics, and diverse mythic references into its musical and lyrical
composition. Drawing on theoretical frameworks proposed by scholars such as Mircea Eliade
and Gerardus van der Leeuw, the study explores how the band’s artistic production manifests
the human experience of the sacred, the numinous, and the mystical. By analyzing conceptual
albums and selected tracks, the paper highlights the group’s engagement with Hermeticism,
Kabbalah, Gnosticism, alchemical transformation, and Greco-Egyptian religious syncretism.
These elements transform the musical space into a symbolic cosmos in which listeners
encounter archetypal motifs and ritualized narratives. Furthermore, Therion’s dramaturgical use
of choirs, operatic vocals, and orchestral structures evokes hierophanic experiences that blur
the distinction between aesthetic immersion and ritual participation. The lyrical construction of
cosmological myths and eschatological visions reveals a persistent fascination with
transcendence and metaphysical agency. Through comparative analysis, analogies are set forth
with broader expressions of contemporary esotericism and popular occult revivals in Western
culture. The phenomenological approach allows for an interpretation that transcends reductive
sociological or psychological readings, instead foregrounding the lived religious experience
embedded in the music. Ultimately, this paper argues that Therion’s oeuvre exemplifies how
modern popular art forms can become vehicles for the re-enchantment of the sacred, facilitating
symbolic encounters that resonate with ancient religious patterns while reflecting the spiritual
sensibilities of late modernity. Such engagement demonstrates the enduring relevance of myth
and occult discourse within contemporary musical subcultures and underscores the value of
phenomenology in interpreting their significance.

Keywords: Religious phenomenology, symphonic metal, sacred, mythology, occultism,

numinous.
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UGURSUZ AILONIN YENIYETMOYO MONFi TOSIiRi DEVIANT DAVRANISININ
MEYDANAGOLMO SOBOBI KiMi

Dos. Siruys Azadsliyeva Mahommadoli quz
pedaqogika iizro folsofo doktoru
Azarbaycan Dévlat Pedaqoji Univeristeti
XULASO

Tohsilimizin inkisafina yonalmis bu soroncamlarin bir ¢oxu Ulu ondor Heydor Oliyev
0lkoyo rohborlik etdiyi dovrde imzalanmis, 2003-cii ildon etibaron tohsilo aid yeni sonodlor
Umummilli liderimizin siyasi kursunu davam etdiron Prezident conab ilham Oliyevin
sarancami ilo tosdiq edilmisdir. Olka Prezidenti conab Ilham Bliyevin bdyiik diqqet vo qaygisi
sayasindo son on illiklords tohsil sisteminds son doraco ciddi islor hoyata kecirilmisdir.
Minlorlo moktobin ingasi, yaxud osasli tomir edilmosi deyilonloro oyani siibutdur.
“Azorbaycan Respublikasinda Tohsilin inkisafi iizro Dovlot Strategiyasi” kimi ¢ox vacib
sonad mohz conab Prezidentin 2013-cii il 24 oktyabr tarixli soroncami ilo tosdiq
edilmisdir.Conab Ilham Bliyevin “qara qizildan, maddi dayarlardon alds edilon kapital 6lkada
insan kapitalinin inkisafina yonoldilmalidir” vo yaxud “Tohsil Azarbaycanin davamli inkisaf
strategiyasinin an Onciil istigamatlorindon biridir” sozlori comiyyetimizds, respublikamizda
tohsilimizin do hor bir tohsilalanin, sagird soxsiyyetinin inkisafinin no qodor 6nomli oldugunu
bir daha géstorir. Insanlarin, o ciimlodon yeniyetma vo gonclorin Vatonimiza layiq votondaslar
kimi yetismosindo, hoyati bilik vo bacariglara, savada, modoniyyato, genis diinyagoriisiine
yiyalonmolorinds tohsilin miistosna doracads bdylik rolu vardir. heg do tosadiifi deyildir ki,
1999-cu ildon baglayaraq 6lkemizdo tohsil islahati hoyata kegirilmoyo baslamigdir. Istor
“Azorbaycan Respublikasinin tohsil sahosindo Islahat Programi™, istor “Tohsil haqqinda”
Azorbaycan Respublikasinin Qanunu, istorso do “Azorbaycan Respublikasinda Tohsilin
inkisafi lizro Dovlat Strategiyast” tohsilimizin qarsisinda mithiim vazifolor qoymusdur. Lakin
bu vazifalor heg¢ do yalmiz sagirdlori, tolabalori, ohalinin digar tabagalorini biliklorls ohato
etmoklo mohdudlasdir, torbiys mosalalarini daha ciddiyyatlo glindomae gatirir. Yeni pedaqoji
tofokkiiriin tolobi belodir ki, tohsilalanlar lazim goldi-golmadi saysiz-hesabsiz bilik vo
molumatlarla yliklonmasin, onlara dyronmoyi Oyrotmok, eyni zamanda soxsiyyatlorinin
formalasdirilmasi, monavi keyfiyystlorinin inkisaf etdirilmasi, oxlaglarinin saflasdirilmasi,
manaviyyatinin zonginlogdirilmosi qaygisina qalmaq, onlarin milli dayarlorimiz, adat vo ano-

nalorimiz ruhunda torbiyoelondirmak lazimdir.

Acar sozlar: yeniyetmo, moktab, ailo, tobiyo, yenidontarbiyo, pedaqoq, psixoloq
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THE NEGATIVE IMPACT OF A FAILED FAMILY ON A TEENAGER AS A CAUSE
OF DEVIANT BEHAVIOR

ABSTRACT

Many of these orders aimed at the development of our education were signed during the time
when the Great Leader Heydar Aliyev led the country, and since 2003, new documents related
to education have been approved by the order of President I[Tham Aliyev, who continues the
political course of our national leader. Thanks to the great attention and care of the President of
the country, Mr. Ilham Aliyev, extremely serious work has been carried out in the education
system in the last ten years. The construction or major renovation of thousands of schools is a
clear proof of what has been said. A very important document such as the “State Strategy for
the Development of Education in the Republic of Azerbaijan” was approved by the order of
Mr. President dated October 24, 2013. Mr. Ilham Aliyev's words "capital obtained from black
gold, material values should be directed to the development of human capital in the country" or
"Education is one of the most leading directions of Azerbaijan's sustainable development
strategy" once again show how important our education is in our society, in our republic, and
in the development of the personality of every student. Education plays an exceptionally large
role in the development of people, including teenagers and young people, as citizens worthy of
our Motherland, in acquiring vital knowledge and skills, literacy, culture, and a broad
worldview. It is no coincidence that since 1999, education reform has begun to be implemented
in our country. Whether it is the "Reform Program in the Field of Education of the Republic of
Azerbaijan", the Law of the Republic of Azerbaijan "On Education", or the "State Strategy for
the Development of Education in the Republic of Azerbaijan" has set important tasks for our
education. However, these tasks are not limited to covering only pupils, students, and other
segments of the population with knowledge, but bring education issues to the agenda more
seriously. The requirement of the new pedagogical thinking is that the students should not be
burdened with countless knowledge and information, whether necessary or not, but should be
taught to learn, and at the same time, they should be taken care of shaping their personalities,
developing their moral qualities, purifying their morals, enriching their spirituality, and
educating them in the spirit of our national values, customs and traditions.
Keywords: teenager, school, family, nature, re-education, educator, psychologist
GIRIS

Olkomizdo tohsilin inkisaf etdirilmosi istiqgamotindo somorali todbirlor gériiliir. Qeyd
etmok lazimdir ki, bu sahads Azarbaycan dovlatinin soroncamlar: son doraco miihiim rol

oynayir. Tohsilimizin inkisafina yonalmis bu soroncamlarin bir ¢oxu Ulu 6ndor Heydor

234



~ ISARC

Cisare ! INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

2
N S
LN AN

Oliyev 6lkoya rohborlik etdiyi dovrdo imzalanmis, 2003-cii ildon etibaron tohsilo aid yeni
sonadlor Umummilli liderimizin siyasi kursunu davam etdiron Prezident conab Ilham
Oliyevin saroncami ilo tosdiq edilmisdir. Olko Prezidenti conab ilham Sliyevin bdyiik diqqot
vo gaygist sayasindo son on illiklordo tohsil sistemindo son doroco ciddi islor hoyata
kecirilmigdir. Minlorlo moktobin insasi, yaxud osasli tomir edilmosi deyilonloro oyani
siibutdur. “Azaorbaycan Respublikasinda Tohsilin inkisafi tizro Dovlot Strategiyasi” kimi ¢ox
vacib sonad mohz conab Prezidentin 2013-cli il 24 oktyabr tarixli soroncami ilo tosdiq
edilmisdir.

Conab Ilham Bliyevin “qara qizildan, maddi doyorlorden oldo edilon kapital 6lkada insan
kapitalinin inkisafina yonoldilmolidir” vo yaxud “Tohsil Azorbaycanin davamli inkisaf
strategiyasinin an Onciil istigamatlorindon biridir” soézlori comiyystimizds, respublikamizda
tohsilimizin do hor bir tohsilalanin, sagird soxsiyyastinin inkisafinin ns godar 6nomli oldugunu
bir daha gostarir.

Insanlarin, o ciimloden yeniyetmo vo gonclorin Votonimizo layiq votondaslar kimi
yetismosindo, hoyati bilik vo bacariglara, savada, modoniyyots, genis diinyagoriisiine
yiyalonmolorinds tohsilin miistosna doracads bdylik rolu vardir. he¢ do tosadiifi deyildir ki,
1999-cu ildon baslayaraq 6lkemizda tohsil islahat1 hoyata kegirilmoys baslamisdir. Istor
“Azorbaycan Respublikasmin tohsil sahasindo Islahat Proqrami”, istor “Tohsil haqqinda”
Azorbaycan Respublikasinin Qanunu, istorso do ‘“Azorbaycan Respublikasinda Tohsilin
inkisafi izro Dovlot Strategiyas1” tohsilimizin qarsisinda mithiim vozifolor qoymusdur. Lakin
bu vozifalor he¢ do yalniz sagirdlori, toloboslori, ohalinin digor tobagolorini biliklorlo ohato
etmoklo mohdudlasdir, torbiys masalslorini daha ciddiyystle giindoms gotirir. Yeni pedaqoji
tofokkiirtin tolobi beladir ki, tohsilalanlar lazim goldi-golmodi saysiz-hesabsiz bilik vo
molumatlarla yiiklonmosin, onlara dyronmoyi Oyrotmok, eyni zamanda soxsiyyatlorinin
formalagdirilmasi, monavi keyfiyyatlorinin inkisaf etdirilmesi, oxlaqlarinin saflagdirilmasi,
monaviyyatinin zanginlosdirilmasi qaygisina qalmaq, onlarin milli doeyarlorimiz, adat vo ana-
noalorimiz ruhunda torbiyslondirmak lazimdir.

Umummilli liderimiz Heydor Oliyev bdyiiyen naslin torbiyesino qayg: ilo yanasmag,
onlarin monaviyyatinin zonginlosdirilmasine diqqet yetirmayi maslohat gorarak deyirdi: “No
qador var — dovlat olsa da, no godar pul olsa da, no godar zonginlik olsa da monoviyyat
olmayan yerdo heg bir sey ola bilmaz... Bu giin monavi torbiys balko do ke¢mis illordon daha
¢ox lazimdir”.

Umumtohsil, ali vo orta ixtisas, peso moktoblarindo tohsil alan yeniyetma vo gonclorimiz

0z hortorafli inkisaflari, elmlorin asaslarina méhkom yiyslonmaokls, davranis nlimunasi, tolim
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nailiyyoti gostormoklo comiyyato sevinc gotirir. Fogot tohsilalanlar, xiisuson yeniyetmolor
arasinda elolori vardir ki, onlarin tolimo vo 6z davranislarina, insanlarla miinasiboti ciddi
narahatliq dogurur. Homin yeniyetmalori ¢ox vaxt “¢otin” yeniyetmolor adlandirirlar.

Ulu 6ndor Heydor Oliyev halo vaxtilo yeri goldikca, sagirdlor, o ciimlodon yeniyetmolor
arasinda 0zilinii biiruzo veron monfi hallar1 qeyd edorok, homin hallarin aradan galdirilmasi
moagsadilo lazimi todbirlorin gériilmosini mogsadouygun sayirdi. Umummilli liderimiz
deyirdi: “Geonclorin torbiyesi isinds, onlarin menoviyyatinin formalasmasinda, hoyat
foaliyyati liglin hazirlanmasinda buraxilan sohvlora gorok yol vermoyak, gonclor dogru yola
getsinlor, hoyatda 6z yerini diizgiin tapa bilsinlor, hom 6zlori iigiin, hom do onlar1 boyiidon
valideynlori li¢lin, hom do comiyyatlori, xalq tigiin, dovlat tigiin faydali ola bilsinlor”.

Homin sozlordo dorin hoqiqet vardir. Bu yeniyetmoalor nozarstdon, torbiyovi tosirlordon
konarda qala bilmozlor. Onlar1 vaxtinda askara ¢ixarib yenidontorbiyesi ilo mosgul olmaq
lazzimdir. Bu sahado ailonin vo moktobin iizorino miihiim vazifalor diisiir. Ailo vo moktob
yenidontorbiyoya ehtiysct olan yeniyetmolorin torbiyosindo birgo horokot etsolor somorali
naticalors nail ola bilarlor. Todqigatda biz {igiincii bir qiivvenin — tacriibagi tolobalorin bu iso
qgosulmasini magsadsuygun hesab edirik.

Golacayin miiollimlari — tolobalor orta ixtisas vo ali moktoblords yenidontarbiyaye ehtiyaci
olan yeniyetmoalorlo tolim-torbiye isino hazirlanmalidir. Bu sahods Pedaqogika, Sosial
pedaqogika, Psixologiya, Pedaqoji psixologiya, Sosial psixologiya, Milli oxlaq va ailo etikasi
fonlori miihiim rol oynaya bilar.

Yeniyetmolorin yenidontorbiyasi vo hiiquq torbiyasi heg do yeni problem deyildir. Kegmis
ittifaqda, hazirki MDB mokaninda bu istigamotdo kitab vo kitabcalar, mogqalslor,
dissertasiyalar yazilmis vo yazilmaqgdadir.

Professorlardan N.M.Kazimov, ©.9.Agayev, A.N.Abbasov, A.Korimov, B.A.Ohmadov,
S.Allahverdiyeva,  T.R.Cabbarova, S.A.Mommodova, K.P.Davidov, M.Q.Lavarslanova,
E.B.Yarosenko, N.P.Verbitski, 0O.A.Dolqgopolov, S.A.Xasanova, A F.Sattarova,
K.Q.Kayumova, E.A.Rassolova, I.Q.Mityunova, M.A.Soboleva, E.B.Pe¢ginskaya, I.A.Tsarik,
A.A.Makarov va b. tohsilalanlarin hiiquq torbiyasi problemlorinina miinasibet bildirmis, 1987-
ci ildo A.N.Abbasov “VIII-X sinif sagirdlorinin hiiquq torbiyosindo moktob, ailo vo
ictimaiyyatin albir isi”, 2003-cii ildo R.S.9liyev “Yeniyetmoalorin yenidontorbiyasi ilizra igin
sistemi” movzusunda namizadlik dissertasiyalari miidafio etmis, O.P.Voliyev moktob, ailo vo
ictimaiyyatin olbir isinin somarali formalarimi diqgoet morkozino gatirorkon, eyni zamanda

“cotin” usaq vo yeniyetmolorlo aparilan islordon s6z agmaislar.
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«Cotiny» yeniyetmo problemi, dissertasiyada nozordon kegirdiyimiz movzu ilo baghdir.
Yenidontorbiyo isi “¢otin” deyilon yeniyetmolor arasinda aparilir. Bu problemin todqiqino
klassik vo miiasir pedaqoq ve psixologlardan A. S. Makarenko, V.A. Suxomlinski, ©. ©.
Olizado, M. ©. Homzayev, A. N. Abbasov, E. 1. Sofiyeva, S. F. ©miraslanova, A.I. Kocetkov,
M. A. Alemaskinin, T. N. Vinnikova, I. A. Nevski, N. Y., S. V. Marisin, F.N. Maskayev, E.
B. Kim, M. Yaxyeyev, I. I. Jelezkina, L.M. Cepeleva, Z. Q. Yaqudin vo basqalarmnin
osarlorindo rast galirik.

Holo 1983-cii ildo prof. A. N. Abbasov, 1986-c1 ildo iso, hiiquq elmlori namizadi A.
Korimov “Sagirdlorin hiiquq torbiyasi” adli kitablarin nosrino nail olmuslar. Prof. A. N.
Abbasov “Sagirdlorin hiiquq torbiyosi” asarinds yeniyetmolards hiiquq diisiincosinin, hiiquq
modoniyyatinin formalagsmasinda, hiiquq normalarina, ganuna, birgoyasayis qaydalarina,
hiiquq miihafizo orqanlar1 omokdaslarina hoérmotli miinasibotin torbiys olunmasinda
ohamiyyatli rola malik “Milisin gonc dostlar1”, “Gonc dzercinskigilor”, “Horokatin gonc
miifottislori” dastalorinin, “Gonc hiiqugsiinas moktobinin, “16 yaslilar” klubunun islorindon
danisgilir.

Prof. A.N. Abbasov yazir: «Yenidontorbiyoys ehtiyaci olan usaqlarla neca roftar etmoali?»
sualina cavab vermozdon avval onlarin ns ii¢iin mohz belo — xiisusi narahatliq dogurduqglarinin
sabobini aydinlasdirmaq lazimdir. Bunun asas sobablorindon biri alverigsiz hoyat soraiti vo
diizgiin olmayan ailo torbiyasidir. Ikincisi, moktobdo tolim-torbiyo prosesinin lazimi
saviyyada qurulmamast; licilinciisii, gonc naslin torbiyasi isindo moktob, ails vo ictimaiyyatin
saylorinin talob olunan sokilde olagoalondirilmomasi; dordiinciisii, kortabii qrup linsiyyatinin
monfi tosiridir”.

S.F.Omiraslanova 06z tadqiqatim1 ¢atin usaqlar vo onlarla aparilan isin psixoloji
xiisusiyyatlorina haesr etmisdir. Bozi moqalo vo tezislor istisna olunmagla respublikamizda
yenidontarbiyoya ehtiyact olan yeniyetmolorlo aparilan iglore hosr olunmus sistemli tadqiqat
151 aparilmamisdir.

Halbuki bu problem son daraco aktualdir vo 6ziiniin hartorafli todqiqini tolob edir. “Catin”
yeniyetmoalori yenidon torbiyo etmok, onlarin menovi inkisafindaki ugursuzluglari aradan
qaldirmaq miisllimin, yaxud valideynin tez goro bilmok bacarigindan, onu diizgiin
miioyyanlogdirmokden, vaxtli-vaxtinda lazimi todbir gérmayindon xeyli deracads asilidir. Bu
barado prof. ©.9.Agayev yazir: «Pis vardisin ilk slamatlorini vaxtinda gérmak miimkiin olsa,
usagin diisdiiyli soraiti doyisdirmok olar, xosagolmoz horokatlorin vo davraniglarin tokrarina yol

verilmaz, bu zaman pis vordis artmaz.
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A.N.Abbasov, S.M.Tokova, A.K.Qulov, T.N.Arxipova 0z todqiqatlarim1 sagirdlorin hiiquq
torbiyasinde maktab, ails ictimaiyyatin albir igino hasr etmislor.

S. A. Mehdiyev ise, 0z todgiqatinda yeniyetmalorin pedaqoji baximsizliginin vo hiiquq
pozgunluglarinin qarsisinin alinmasi vo aradan galdirilmasinda moktob vo hoddi-biiluga
catmamislarin islori iizro inspeksiyalarin qarsiliqh fealiyyotini ohato etmisdir.

Goriindiiyt kimi, tedqiqatgilarin, alimlorin heg biri talobalorin yenidontorbiyoys ehtiyaci
olan yeniyetmalorls tolim-tarbiya igine hazirlanmasi problemini 6ziiniin tadqiqat obyekti kimi
secmomisdir.

Yeniyetmonin hoyat torzindo, davranis vo roftarinda, soxsiyyatlorarasi miinasibatlorindo
yol verdiyi ndgsanlar no godor tez askar olunarsa, homin qiisurlarin garsisini ailmaq bir o
qador asan basa golor. Lakin bir sira hallarda valideynlor vo pedaqoji kollektivlarin tizvlori,
o climlodan fonn miiokkimlori, sinif rohbarlori, praktik psixoloqlar, torbiyas islori iizra direktor
miiavini, usaq birliyinin rohbari, gonclor toslilatinin sodri yeniyetmolorin davranisindaki,
qarsiliglt miinasibatlorindoki xosagolmoz vo narahat doguran hallara bozon vaxtindan gec
reaksiya verir. Artiq yeniyetmoadsa pedaqoji baximsizliq hallar1 haddini asmis, o, torbiyovi
tosirlors, iradlara lageyddir, “tabe olmaq” olmaq fikrinds deyil, 6ziinii tosdiq etmok istayir,
0z “Moan”1 ilo yasayir..

Etiraf etmok lazimdir ki, yeniyetmalorin “cotin” olmalarinin sobabi hom ailo, hom do
moktablo baglidir. Ona gors do vaziyystdon ¢ixmaq yeniyetmonin yenidontorbiyasi sahosindo
olbir horokat etmoli, eyni zamanda moktobde pedaqoji tacriibo kegon tacriibagi talobolorin
komoyindan istifads etmolidirlor.

Olkomizdo miiasir gonclik intellektual vo madoni soviyyesina, diinyagériisiing, bacariq vo
qabiliyyatloring, istedadina, davranig vo roftar torzino gors iftixar hissi dogurur. Foqgot etiraf
etmok lazimdir ki, biitlin miisbat hallarla yanasi elo yeniyetmo vo gonclor vardir ki, onlar
birgoyasayis qaydalarini yerino yetirmir, qanunun talablorini pozurlar.

Yeniyetmolorin bir qismi hiiquq miihafizo orqanlarinin sosial-profilaktik geydiyyatinda
dayanib, yetkinlik yasina ¢atmayanlarin  bozilori deviant davranist ilo forqglonir. Onlar
qaddarliglari, narkomaniyaya, spirtli i¢kilors, ogurluga, cinayst xarakterli digar amoallore meyil
gostormolori, tlifeyliliyi iistiin tutmalari ilo comiyyatds narahatliq dogururlar.

Bu sahodo moktabin do, ictimaiyyatin do, ailonin do miioyyen giinahlar1 vardir. Heg bir usaq
anadan ganunpozan kimi dogulmur. Onlar masum, giinahsiz kérpalor kimi anadan olurlar. Ana
siidiing, ana navazising, ata qaygisina, valideyn mohabbatina ehtiyac duyaraq, hamin qayg1 vo

navazisin ohatosindo boytiyiirlor.
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Lakin sonraki yanlis torbiyo, torbiyo isine etinasiz, moasuliyyotsiz yanasma, ailo miinaqigolori
naticasinda usaq “cotin” yeniyetmaya, “cotin” gonca gevrilir.

“Cotin” yeniyetmo evdo giin rejimino omol etmir, s6zo qulaq asmir, monzildoki ogyalari
korlayir, balacalar1 incidir, mohollo usaqlar1 ilo problemlori olur. Yenidontorbiyoya ehtiyaci
olan yeniyetmolor moktobdo vo ictimai yerlords do 6ziinli yaxs1 aparmir, dorslori pozur, dava
salirlar. Noticodo ata-analar miisllimlori, sinif rohborlorini, onlar da valideynlori komoyo
cagirirlar.

Ata-ana ilk torbiyogilordir. Usaqlarin sonraki taleyi valideynlorin soristoliliyindon ¢ox
asilidir. Istor ovladlarinin Vatonin loyaqotli votondaslar1 kimi torbiys almalarinda, istor
comiyyato zidd horokatloro aludo olmalarinda, istorso do cinayot yoluna diismasinds do
miloyyon monada ata-analar da giinahkar olurlar.

Bels bir kolam var: “Usagqlarla els davranin ki, els bil allorinizds qus tutmusunuz. Ovcunuzu
¢ox agmayin, qus ucgub geds bilor, ovcunuzu ¢ox da sixmayin, qus 6l bilor”.

Notica ¢ixarilmali kolamdir.

Yenidontorbiyoyo ehtiyact olan yeniyetmolorin problemlorindon s6z agan ekspert,
Azorbaycan Usaglar Birliyinin rohbori K. Agazado geyd edir: "Biz 3 yasdan 18 yasadok olan
usaqlarla isloyirik. "Cotin usaq" anlayis1 biitlin bu yas dovriinii ohato edir. Onu yalniz
yeniyetmoalik dovrii ilo mohdudlasdirmaq olmaz. Ovvela, geyd edim ki, ¢atin yeniyetmos heg do
miitloq "¢irkab'"liqda veyillonan, ¢atin tale yasayan usaq olmur. Son zamanlar bizs kifayat qodor
firavan ailolordon usaqlar vo valideynlor do miiraciot edirlor. Usaqlarla psixoloqlar,
hiiqugstinaslar, tibb is¢ilori - ¢otin anda usaga vo yeniyetmoya yardim eds bilocok tam personal
isloyir".

Yenidontorbiyoayo ehtiyact olan yeniyetmolorlo is xeyli ¢otin vo ¢oxmorhalalidir. Odur ki,
ailodo usaq va yeniyetmolorin torbiyo isi xlisusi yanasma tolob edir.

K.Agazado “¢otin” usagin, yenidontorbiyoys ehtiyaci olan yeniyetmolorin meydanagalmo
sobablaorindon danisarkon yazir: “Evde zorakiliq (tesssiif ki, haddindon artiq genis yayilmis
haldir), torbiya problemi vo ugursuz ailo. "Bizo idars olunmasi gotiyyon miimkiin olmayan 12
yasli qiz usaginin anast miiracist etmisdi. Usaq iirok qilisuru ilo dogulmusdu va tabii ki, bu,
ailodoki duruma, qizla valideynlor arasindaki qarsiliqli miinasibatlors tasirsiz Gtliso bilmozdi;
onu hor imkanda qoruyublar, hor omolino gbz yumublar. Noticads usaq els diisiinmays baslayib
ki, o, istadiyini eds bilor. Vaziyyat o yera catib ki, qizin anast miitoxassiss miiraciot etmok
macburiyyatindo qalib: "Man hatta evdon getmays haziram. Taki onun {i¢iin yaxst olsun. ...
Hans1 motivlarin saxsiyyoto no qadar tasir gdstardiyini doqiq miloyyanlosdirmak ¢atindir. Sosial

vo psixoloji amillari birlikde gdtiirmak lazimdir. Psixologla is zamani ortaya bir sira gizli
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sobablor ¢ixir. "Bununla yanasi, ails ilo islomonin boyiik shomiyyati var. Ax1 usaqlar hogigoton
da ¢ox elastik olur vo hor zaman dialoqa hazirdirlar. Toassiif ki, valideynlor kifayot qodor
"linsiyyatcil" olmaya bilir va problemin dorinliyini lazimi qader anlamirlar; ana vo ata da dav-
ranislarinda doyisikliklor etmalidirlor. “Catin usaqlar"in hansi soraitdo daha ¢ox "yetisdiyini"
sOylomok do ¢otindir: "Ovvallor firavan ailolorin tomsilgilori usaglarla bagli problemlorini
acigqlamaqdan qagirdilar. Indi vaziyyat farqlidir: bizs iiz tutan usaqlarin, toxminen, yarisi mohz
bu ciir ailslordondirlor. ©gor problemi uzun miiddot 6rt-basdir etmaya, onu maddi baxsislorlo
vo ya digor vasitolorlo aradan qaldirmaga calisarsinizsa, problem hollini tapmayacaq, sadaco
gizli forma alacaq".

K. Agazadonin fikrinco, “16-17 yasma c¢atmis usagi yenidon torbiyo etmok, doyisdirmok
miimkiin deyil. Biz sadoco ona dastok vers, davraniginda bazi korrektolor apara, voziyyotdon
cix1s yolu haqda moslshatlorimizi ¢atdira bilorik". Ekspertin s6zlorino gors, sahibsiz usaqlarin
osas problemi onlarin ailodon uzaq olmalaridir. Amma onlarla islomok bir godor asandir. Belo
usaqlarin asas problemlori sosial problemlor olur: "Bizo tonha analarin, narkotik aludagilarinin,
ev-esiksiz soxslorin, seks-sonayenin tomsilgilorinin usaqlart miiraciot edirlor. Onlarin osas
problemi iizlosdiklori voziyystlo barismaq istomomaloridir. "No vaxta qoder atamin anami
doymosini; valideynlorimin narkotik qabul etmalorini; anamin yanina kisilorin golmosini seyr
edocoyom?". Onlarin osas sikayatlori bu qobildon olur. Daha bir bdyiik problem pesokar
yardima miiraciotlo bagl g¢otinliklorin olmasidir: "Olkads bir ¢ox psixoloji yardim morkozlori
foaliyyot gostorir. Amma onlarin hamist 6zal oldugundan, xidmot pulludur. Belo moarkozlora
yardima goroe ddonilmali olan mablog 30-100 manat arasindadir. Aydindir ki, bu, he¢ do biitiin
yeniyetmolarin cibino uygun deyil". Bu izdon geyri-firavan usaqlarin oksor problemlorini agib-
sOylaya bilmadiklorini diigiinmak olar".

Pedaqoq veo psixologlarin, hiiquq miihafizo orqanlart omokdaslarinin royi belodir ki,
yenidontarbiyoya ehtiyaci olan usaqglarin, xiisuson yeniyetmolorin ¢atin meydana golmasi bir
cox hallarda ailo torbiyasinin diizgiin qurulmamasi, torbiys isinds qiisurlarin buraxilmasi ilo
bagli olur.

Ata-analarin pedaqoji baximdan saristosizliyi, pedaqoji maariflonmas ils shate olunmamalari,
valideynlor arasinda ixtilaflarin olmasi, usaqlarin torbiyesi ilo olaqodar ailo {izvleri arasinda
vahid tolobin olmamasi, torbiyadon vo yeniyetmoni soxsiyystinin inkisafindan otrii zoruri
soraitin  yaradilmamasi, valideynlorin etik qaydalar1 gdzlomomaolori, onlarin 6z
davranislarindaki, roftar vo tinsiyyatlorindaki xosagalmoz hallar usaga pis tosir gostarir, onun
diizgiin torbiye almasina manegilik toradir. Bundan basqa, ailoado oxlaq vo ictimai miinasibat

normalarina uygun golmayaon sorvat vo normalar sisteminin togokkiil tapmasi vo s. usaq veo
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yeniyetmolorin torbiyo olunmasini ¢otinlosdirir. A.S.Makarenkonun belo fikri var: “Siz 6z za-
vodunuzda, 6z miiossisonizds yaxst mohsul ovozing brak vermokdon utanirsiniz. Comiyyato pis,
yaxud ziyanl adamlar vermak sizin ii¢iin daha bdyiik ayib olmalidir”, “Usagin 6z valideyni
ticlin iftixar hissi yalniz o zaman saglam iftixar hissi ola bilar ki, o, bu hissin ictimai mahiyyatini
basa diissiin. Sizin 6z davranisinizin on holledici mosaladir. Elo bilmoyin ki, siz usagi yalniz
onunla danigsanda vo ya onu dyradondo, yaxud ona amr verands torbiyslondirirsiniz. Siz onu 6z
hayatinizin har bir aninda, hatta evde olmadiginiz zaman da torbiye edirsiniz”.

Homin sézlordo dorin hogigot var. Ailodo valideynlor he¢ zaman torbiyovi tasirlorini
dayandirmamalidirlar. Torbiys isino lageyd qalmaq olmaz.

Psixoloq vo pedaqoqlar todgigat vo miisahidslori asasinda belo gonasto goliblor ki, usaqlar
0z valideynlorini idaro etmoyi bacarirlar. Bu gizli idarsetmoyo manipulyasiya deyilir.
Oxuyuruq: “Usaq on yaxs1 diplomatdir. Valideynlorinin “zoif damar1”ni1 tuta bilon usaq bundan
0z gizli mogsadlorine ¢atmagq ligiin istifado edir. Masalon, qiz atanin ndvbati golinciyi almaq
istomomasing cavab olaraq “Nonomi hamidan ¢ox istoyirom, 0, mona har sey alir” deyir. Sonba
giinii sohar tezdon oglana barabanda ¢almagi1 qadagan edirlar, oglan valideynlarinin yataq otag1
qarsisinda durub barkdon aglayir, o vaxta qodar ki, ona oynamaga icazo verilir. Icazo alinan
kimi goz yaslar1 yoxa ¢ixir vo oyun davam etdirilir. Bels situasiyalarda ilkin olaraq valideynlor
usag1 sakitlogdirmok vo isterikani kosmok istoyirlor. Lakin usaq istodiyini alan kimi goz
yasindan asor-alamot qalmir. Zaman kecdikco, tacriiba qazandiqca usaq mogsadinag nail olmaq
iiclin valideynlorinin “zoif damar’indan daha genis istifade edir. Usaqlar yaxs1 bilirlor ki,
boyiiklordon kimo g6z yasi, qisqiriq vo aqressiya, kimo yaltagliqla tesir gdstormok olar.
Usaqlarin bu cilir davranisina valideynlori no qodor ¢evik reaksiya verorlorss, usaqlar bu
isullardan daha cox istifade edirlor. Usaq manipulyasiyalarinin bir ne¢a noviinii ayirirlar.
“Kigik diktator” inadkarliq gostorarok otrafdakilara hor zaman qozoblo yanasir. Isterika
cixararaq boyiiklorin onun tolobini 6domoys macbur edir. “Zaif korpa” boyliklorin onun avozing
1slomasi {igiin hor sey edir”.

Oslindo usaqglar “cotin” vo “asan” olaraq dogulmurlar. Bu normal usaqlar sonradan “¢otin”
olurlar. Yenidontorbiyoys ehtiyaci olan usaq va yeniyetmolor bdyiiklorin onlara miinasibatinin
naticasi kimi meydana golirlor. Onlarin ¢oxusu iinsiyyat tolabati ailods, vo tohsil aldig
maktobdo tomin olunmayan yeniyetmolordir. Catin usaqlar nadinc, s6zo baxmayan, tonbal,
inadkar, intizamsiz, kobud, yalang1, asosial olurlar. Yeniyetmo 6ziinii pis aparirsa, pedaqoji
tosirloro lageyd qalirsa, demoli onunla qars1 toroflor arasinda miioyyon anlasilmazliglar

yaranmisdir. Yenidontorbiyaya ehtiyaci olan usaq vo yeniyetmolorin meydanagalmo sabablori
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belo bir gonaosto golmoyo asas verir ki, onlar1 “diiz yola” qaytarmagq {i¢iin psixoprofilaktika vo
psixokorreksiya vasitolorindon faydalanmaq mogsodouygun olardi.

Miitoxassislor yenidontorbiyoya ehtiyact olan, bagqa sdzlo “cotin” yeniyetmolorin 4 qrupuna
diqqgot yetirirlor:

1) davranmisindaki qiisurlar1 onun iradi-emosional inkisaf sociyyasi ilo sortlonon yeniyetmo;

2) pedaqoji cohatdon baximsiz va naticads oxlaqi tasavviirlars yiyslonmoayan yeniyetmo;

3) alverisli olmayan inkisaf soraiti vo ya torbiyacinin diizgiin ig apara bilmamasinin tasiri ilo
¢otin bdyliyon yeniyetma;

4) uygun golmoyon miinasibatlorlo sortlonon vo yaxud xiisusi ¢otin torbiyo alanlar”.

Valideynlor torbiyali, oxlaqli, yiiksok monaviyyatli, genis diinyagoriisiine, savada, nlimunavi
davranisa malik ogul va qizlar torbiyslondirmok tigiin &vladlarint dyronmali, onun imkanlari,
fordi miixtolifliyi, arzu vo istoklori, meyillori, ayloncalori, dostlarinin, yoldaslarinin kim oldugu
ilo maraqlanmali, miistaqilliyinin qarsisin1 almamalidir. Valideynlor anlamalidirlar ki, onlar 6z
ovladlarina, “¢otin” olan ugagina, yenidontorbiyays ehtiyaci olan yeniyetmaya bu halinda, mohz
bu giin lazimdir. Belo ¢atin voziyyotdon onu ¢ixarmagq ii¢lin ata-ana miioyyon giizostlora do
getmoli, qarsilighh anlamanin yaranmasina, onun kecirdiyi yasantilara bolod olmaga
caligmalidir. Oks toqdirds, ailods qaygini, diqqgsti gormayan, bunun avozinde lageydlik hiss
edon yeniyetmo 6ziino dostoyi konar miihitdo axtarmali olur. Bu “konar miihit”in monavi-
psixoloji atmosferinin neca olmasi is9, valideyna sirr kimi qalir.

Etiraf edilmolidir ki, yeniyetmolorin yenidontarbiyaya ehtiyact olmasinda ugursuz ailalorin
giinah1 daha boytikdiir. Belo ailslor 6z giinlorini problemlari ilo basa vurur, usaq arxa plana
kecir. Bozon gayg1, novazis nadir, usaq miintozom doyiiliir, soyiiliir vo s.

Basqa hallarla da garsilasmaq olur. Ugursuz ailodo qadin bir sira hallarda maslohatsiz, 6z
usaqlarinin problemlori ilo tok-tonha qalir. Yaxud miiollimlar, psixologlar, polis sobalorinin
yetkinlik yasina ¢atmayanlarin iglori iizro inspektorlari, sosial is¢ilor, ugursuz ailslorls, yaxud
“cotin” yeniyetmolorlo isdo boyiik c¢otinliklordo rastlagirlar. Belo hallarda ugursuz ailoni
diggetlo 6yronmok, ugursuzlugun sobaoblorini arasdirmaq vo onlarin aradan qaldirilmasi {igiin
birgo todbirlor miioyyanlosdirmok maslohatdir. Tobii ki, yenidontarbiyoaye ehtiyaci olan
yeniyetma do digqotdon konarda qalmamalidir.

Bu sahodo miiveffaqiyyate nail olmaq ii¢iin ugursuz ailonin miiasir tipologiyasini tahlil
etmok, davranist vo roftar torzi qiisurlu olan, cinayot xarakterli omosllora meyil gostoron
yeniyetmonin ailosindoki ugursuzlugun tiplorini, yetkinlik yasma c¢atmayanlarin diviant
davraniginin ~ formalarini, homin  yeniyetmolors  psixoloji  tosirin  mexanizmini

miioyyonlosdirmok vacibdir.
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Ugursuz ailo dedikdo no basa diisilmalidir? Bu, elo ailodir ki, usaqglarin torbiyosi, tohsili,
ilkin sosiallagmasi iizra 6zlorinin baslica vozifalorini yerino yetirmir; 6z dvladlarina psixoloji
zodo vurur, onlar1 deviant davranigh soxslora, comiyyato zidd amollors qursanan insanlar
edirlor.

Ugursuz ailonin tipindon asili olaraq vo yetkinlik yasina ¢atmayanlarin deviantliginin
formalarin1 nozero alaraq, “¢otin” yeniyetmayo psixoloji tosirin metodikalari kompleksini
nazardon kegirmak, psixokorreksiya proqramlari islayib hazirlanmalidir.

Yeniyetmonin davranisinda konaragixma hallarinin sobobi onun torbiyasindon iroli golir.
Cox giiman ki, no vaxtsa onun torbiyssindo sohvlore yol verilmisdir. Bunu todqigatlar da
gostorir.

Yeniyetmonin “gotin” olmasinin bir sira sobablori vardir. Sabablor sirasinda ugursuz ailo
soraiti Ozlinomoxsus yer tutur. Burada he¢ do yalniz ailo torbiyssinin torzindon (tozyiqo
osaslanan despotik tipdon, yaxud oksina, sarbast, usagi qaygilardan vo vozifslorden azad edon,
usaglarin taleyino bigana vo etinasiz miinasibato asaslanan rosmi, quru torzdon, aksetik, yaxud
zorif tislubdan) s6hbat getmir.

Sohbot, bilavasito ugursuzluqdan, bozi ailslordoki yaramaz miinasibatlordon, moigot vo
sosial 0zbasinaligdan, ixtilaf vo nizamsizligin hékm siirdiiyii valideynlor arasinda ardi-arasi
kasilmayon miibahisalorin kok saldigi ailolordon gedir. Ails tizvlori arasinda miinasibatlorin
borbad hala diismasi kimi hallara rast golinir. Kasasi, mévcud adobiyyatda gostorildiyi kimi,
“cotin yeniyetmolor”, hor seydon ovval “cotin” valideynlorin 6vladlaridir. Hom do ugursuz
kateqoriyasina he¢ do yalniz bu ailslor aid edilmir. Ciddi narahat¢ilig1 eyni zamanda zahiron
ugurlu olan, evdo Gvladlari tigiin hor ciir sorait vo rahatliq yaradilan ailolor dogurur. Burada
usaq vo yeniyetmolor dohsotli tonhaligla yasayirlar. Bu ailslords valideynlor 6z yeniyetmo ogul
v qizlarmin miirokkeb daxili diinyasi ilo maraqlanmir, onlarin tolobatlarini, arzu, istok, havas
vo maraqlarini, meyillorini, hiss vo hoyacanlarini dyronmoys vo anlamaga ¢alismir, togobbiis
gostormirlor. Lageydlik miihiti usaqlarda son doroco dorin iimidsizlik yaradir ki, onlar
boyiiklorla, valideynlorilo, miiallimlori, ailonin digor yash tizvleri, qgohumlari ilo somimi, xos
va xeyirxah linsiyyotdon mohrum edir.

Yeniyetmo soxsiyyotinin 6z formasini doyismasi, basqa sozls, deformasiyaya ugramasi
asagidaki morhaloalordon ibarstdir: onun monovi-ruhi-iradi miithitinds bosluglar vo tohriflor bas
vermis, ona gora do biitiin bu hallar onun davranig motivasiyasinin bu yoniimdo - xosagolmoz
baxiglar, boyonilmoyon roftar, iinsiyyot vo oturus-durus adotlorinin formalagmasina imkan

vermisdir. Adamesitmozlik, s6za, dyiid-nasihoto qulaq asmamagq, 6z bildiyini elomok vo bunu
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normal hesab etmok daha ciddi noticolora sobab olur: yeniyetmo hiiquq gaydalarini,qanunun
toloblorini pozur. Bu hal tez-tez tokrar olunur vo o, cinayat yoluna diisiir.

Yenidontorbiys yeniyetmo soxsiyyatinin manfi xiisusiyyatlorinin profilaktikasina vo aradan
galdirilmasina xidmot edir vo asagidaki kateqoriyalardan olan yeniyetmolori ohato edir: 1)
“cotin” torbiyo olunan; 2) pedaqoji cohoatdon 6zbasina buraxilmis; 3) hiiquq qaydalarini pozan
yetkinlik yasina ¢atmamaislar; 4) yeniyetma cinayotkarlar.

Yenidontorbiyaya ehtiyact olan yeniyetmalorin deviant davranisinin formalarina aiddir:
tohsildon yayinmag, istor valideynin, istorso do miisllimin, sdziino baxmamagq, insanlarla, o
climlodon homyasidlar1 ilo kobud vo rohmsiz davranmaq, yliksok soviyyeli aqressivlik,
tifeylilik, avaragiliq, erkon cinsi hayata baglamaq, xuliganliq, ogurlug, narkotika, spirtli ickilora
qursanmag, sigaret ¢cokmok, fahigolik, kriminal qruplarda slagads olmagq, vandalizm va s.

Daha ¢ox fiziki vo psixoloji cohatdon saglam olmayan yeniyetmolor deviant davranis
niimayis etdirirlor.

Pedaqoji vo psixoloji adobiyyatda (A.I.Uiyutikov, 1.S.Qansina vo b.) yenidontorbiyayo
ehtiyacit olan yeniyetmonin torbiyasine monfi tosir gostoron ugursuz ailonin yeddi tipine
miinasibat bildirilir:

1. Spirtli ickiys aluda olan (qursanan) aila. Valideynlordon biri, yaxud her ikisi spirtli
ickidon hadsiz istifads edir.

2. Asosial vo monaviyyatca diiskiin ailalar. Belo ailalor comiyyoto zidd yonolmalarlo
saciyyalonir.

3. Miinagqisali vaziyyatin hokm siirdiiyii ailolor. Bels ailolordo ya miinaqiso daim bas alib
gedir, yaxud da ara-sira olur. Noticodo ailods bir-birino garst hormatsizlik, tohqir, bir-birini
sOymo, orin arvadini doymasi soraiti hokm stiriir.

4. Kriminal ailalor. Burada valideynlordon, bdyiik qardaslardan (bacilardan), ailonin digor
tizvlorinds kisso, yaxud kimlorss ya habsdadirler, yaxud habsdon azad olub galiblor.

5. Valideynlari psixi cohatdon xastd olduqlar ailalor. Ata-anadan biri, yaxud hor ikisi
psixi dispanserds qeydiyyatda dayanir. Bir sira hallarda bels ailolordon olan usaqglarin da psixi
cohotdon miisyyen qiisurlari olur. Onlar dersden yayinir, kiigolords dolasir va s.

6. Valideynin narkotik qabul etdiyi ails. Ata-analardan biri, yaxud har ikisi narkotik qabul
edir.

Ugursuz ailonin yuxaridaki tosnifati ugursuz ailonin yenidontorbiyoys ehtiyaci olan
yeniyetmaya tosirinin kriminigen xarakterini gostorir.

Beloliklo, ugursuz ailalorlo moagsadyonlii, sistemli, fasilesiz is aparilmalidir ki, onlarin

yeniyetmaloro tosirini neytrallagsdirmaq miimkiin olsun. Pis tosir altinda olan yeniyetmonin
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yenidontorbiyasi diqgqot morkozindo durmali, biitiin torbiyo tosisatlari yeniyetmonin hoyatin
forohli yollarina ¢ixmasina komok gostormalidirlor.

Umummilli liderimiz Heydor Sliyevin sdzloridir: “Bizim ailomizde bdyiik mosuliyyat vo
kicik azadliq var idi”. Hor bir usaq, hor bir yeniyetmo bu azadligi hiss etmolidir, onun
mistoqilliyini, tosobbiisiinii mohdudlagdirmaq olmaz. Har bir ata, hor bir ana ¢alismalidir ki,
ailosindo “bdyiik mosuliyyat vo kicik azadliq” hokm siirsiin. Bu, yeniyetmalorin golocayi,
firavan giinlori {i¢iin lazimdr.
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OZ: Arastirmanin amaci; ilkokullar i¢in 6gretmen smif iklimi 6lgegini, gesitli degiskenlere
gore incelenmesi amaglamistir. Katilimcilar, c¢esitli okullarda gérev yapan ilkokul smif
ogretmenlerinden olugmaktadir. Arastirmada nicel arastirma yontemlerden olan tarama modeli
kullanilarak yapilmustir. Veriler Ilkokullar igin Ogretmen Siif Iklimi Olgegi ve SPSS programi
ile analiz edilmistir. Verilerin analizinde Mann-Whitney U ve Kruskal-Wallis H Testi
uygulanmistir. Verilerin analizi sonucunda, 6gretmenlerin sinif iklimi 6lgegi ortalama puani
yiiksek olarak bulunmustur. Calisma sonunda arastirmacilara ve uygulayicilara Onerilerde
bulunulmustur.

Anahtar Kelimeler: ilkokul, sinif iklimi, 6gretmen

ABSTRACT: The purpose of the study; It aimed to examine the protection of teacher
classroom climate for schools according to various variables. The participants consist of class
sections in various schools serving in schools. The research was conducted using the screening
model, which is one of the quantitative research comparisons. The data were analyzed with the
Teacher Classroom Climate Scale for Primary Schools and SPSS program. Mann-Whitney U
and Kruskal-Wallis H Tests were performed in the analysis of the data. As a result of the
analysis of the data, the average score of the climate classes changes as high. At the end of the
study, suggestions were made to researchers and programs.

Key Words: Primary school, classroom climate, teacher

GIRIS

Ogrenciler icin smmif, evlerinden sonra en cok vakit gecirdikleri yer, sinif arkadaslar1 ve
ogretmenleri ailelerinden sonra en ¢ok iliski ve etkilesim iginde olduklar kisilerdir (Aslan,
2011; Demirtag, 2016). Okullarimizda egitim ve 6gretimin etkinliklerinin gerceklestigi siniflar,
giinliik ders saatleri dikkate alindiginda 6grencilerin zamaninin biiyiik bir kismmin gectigi,
arkadaslariyla ve ogretmenleriyle birlikte paylastiklari yerdir (Demirtas, 2016; Han ve
Demirtas, 2021). Ogrencilerin birbirleriyle ve dgretmenleriyle olan iligkisi smifta bir sosyal
atmosfer olusturur, zamanla olusan bu atmosfer, gliven ortamindan, demokratik iliskilerin

degerinden, iliskilerin niteliginden etkilenen sinif iklimine doniisiir (Can, 2013; Johnson ve
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McClure 2004). Smif iklimi, aym1 sinifi paylasan 6gretmen ve Ogrencilerin yasanmisliklar
sonucu gelisen ortak bir algidir (Kavgaci, 2021). Bu, 6grencilerin ve 6gretmenlerin sinif
icindeki etkilesimleri, duygu paylasimlar1 ve sosyal iliskileri ile sekillenir. iklim, paylasilan
smif ortaminin Ogrenciler tarafindan nasil algilandigiyla ilgilidir (Dénmez, 2020). Cografi
iklimlerin insanlarin tutum ve davranislar lizerindeki etkisi oldugu gibi okul ve sinif ikliminin
de benzer sekilde dgrencilerin davranislarini sekillendirmektedir (Kavgaci, 2021). Bu sebeple
ogrencilerin sinif igerisinde, arkadaslariyla ve 6gretmenleriyle gelistirdikleri iliski sinif iklimi
acisindan onemlidir.

Bir okulda bulunan tiim siniflarin iklimi ayn1 degildir bu durum siniflarin kendisine 6zgi iklim
olusturmasiyla ilgilidir (Aslan, 2011; Dénmez, 2020; Kavgaci, 2021). Olumlu bir sinif iklimine
sahip olmak egitimde istenen verime ulasmay1 saglayabilir ve genel olarak daha saglikli bir
O0grenme ortami yaratabilir (Aslan, 2011). Bu nedenle, smif ikliminin yonetimi ve
tyilestirilmesi, egitimciler i¢in 6nemli bir hedef olmalidir. Smif iklimi, 6grenme siireclerini ve
akademik bagariy1 etkileyen dnemli bir faktordiir; ¢linkii olumlu bir sinif iklimi, 6gretmenin
disiplini saglamasini kolaylastirir; 6grencilerin motivasyonunu artirir, is birligini tesvik eder,
0zbiling, 6zdenetim, elestirel diisiinme, sorumluluk bilinci kazanma, 6zgiiven olusturma gibi
olumlu sonuglar saglar (Can, 2013; Dénmez, 2011; Giilbahar ve Ekici, 2018; Kavgaci, 2021).
Sinif iklimi olumsuz yonde etkileme giiciine de sahiptir (Demirel, 2017; Giilbahar ve Ekici,
2018). Glick (2011), olumsuz bir smif iklimiyle basa ¢ikmak icin 6grencilerin ¢okca caba sarf
ettigini bu ylizden 6grenmeye az enerjileri kaldigini ifade etmektedir. Olumsuz bir sinif iklim,
ogrencilerin motivasyonunu diisiirebilir, kaygi seviyelerini artirabilir ve 6grenme siireglerini
olumsuz olarak etkileyebilir (Kavgaci, 202) Rekabet, ayrimcilik veya olumsuz sosyal
etkilesimler gibi faktorler, simif atmosferini bozar ve 6grencilerin duygusal ve akademik
gelisimlerini olumsuz yonde etkiler. Bu nedenle, 6gretmenler ve egitim yoneticileri, olumlu bir
siif iklimi yaratmak i¢in g¢aba sarf etmelidir. Olumsuz etkilesimlerin azaltilmasi ve
destekleyici bir ortamin saglanmasi, 6grencilerin saglikli gelisimi i¢in 6nemlidir.

Smif iklimi, kendisini etkileyen bir¢ok degiskenin etkilesimi sonucu olusur, tek bir faktor iklimi
belirleyemez (Aslan, 2011). Sif iklimi etkileyen temel etkenleri Can (2013), 6grenci,
ogretmen, siniftaki arkadasliklar, yoneticiler, egitimci olmayan okul personeli, aile, imkanlar
ve teknoloji olarak siralamistir. Siralanan etkenlere gore degisim gosterebilen siif iklimi,
Ogretim ortaminda istendik Uriindiir ayn1 zamanda bu iiriin diger beklenen ilgi, beceri ve
tutumlarin1 yani ¢iktilarini da etkileyebilen 6grenme-68retme siirecinin dnemli bir degiskeni

olma 6zelligi tasir (D6nmez, 2020; Kiigiikoglu ve Kdse, 2008).
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Cift yonli iligkinin oldugu smif iklimi, 6grenci agisindan 6nemli oldugu gibi 6gretmen
acisindan da biiyiik énem arz etmektedir (Can, 2013). Iklime &grencilerin hal, hareket ve
tutumlart etki eder fakat olumlu bir siif iklimi olugturma sorumlulugu sinifta egitim ve
Ogretimin planlayicisi olan 6gretmene aittir (Aslan, 2011; Giilbahar ve Ekici, 2018; Kavgaci,
2021). Smif iklimi, 6gretmenin benimsedigi siif yonetimi yaklasimi ve kullandig iletisim
sanatiyla giiclii bir iliski i¢indedir (Demirel, 2017; Kiigiikoglu ve Kose, 2008). Ogretmenin
tutum ve davraniglari, liderlik rolleri, sinif iklimi ve iklimle ilgili ¢iktilar1 diizenlemekte
onemlidir (D6nmez, 2020; Kavgaci, 2021).
Ogretmenler, yalmzca bilgi aktaran kisiler degil, ayn1 zamanda dgrencilerin sosyal, duygusal
ve akademik gelisimlerine rehberlik eden liderlerdir. Bu baglamda, 6gretmenlerin liderlik
tarzlari, Ogrencilerin davraniglarini yonetme, yonlendirme ve gerektiginde degistirme
siireglerinde etkili olur. Ogretmenin benimsedigi sinif yonetimi yaklagimi buna bagl olarak
gelisen 6gretmen liderligi, yasanilan ¢aga uygun olmalidir. Degisen sosyal yapi, teknolojik
gelismeler ve farklilasan 6grenci ihtiyaclarma gore egitim Ogretim ortami diizenlenmelidir.
Ogretmenin smifi ydnetim bigimi degisimi desteklemedir (Kosar, Er, Kiling ve Kosar, 2017).
Iyi bir sif iklimi; destekleyici, giiven veren ve karsilikli saygiya dayali bir ortam sunar.
Ogretmenler, liderlik becerileriyle bu ortamin olusturulmasinda anahtar bir role sahiptir (Levin
ve Nolan, 2023). Literatiirde sinif yonetimi konusunda farkli bakis agilarina sahip yaklagimlar
bulunmaktadir (Ozdemir, 2017).
Kavgact (2021), olumlu bir sinif iklimi olusturmak icin yapilabilecekleri {i¢ baslik altinda
toplamistir. Bunlar; anlamli 6grenmeyi saglama, iligkilerin ve sosyal ortamin farkina varma ve
karsilikl1 giiven ortami olusturmadir.
Egitim ogretim faaliyetleri i¢in olduk¢a 6neme sahip bir konudur sinif iklimi. Bu yiizden
aragtirmanin amaci ilkokul diizeyinde egitim veren Ogretmenler tarafindan algilanan sif
ikliminin incelenmesidir. Asagida yer alan alt problemlere cevap aranmaktadir.
[lkokul diizeyinde egitim veren dgretmenler tarafindan sinif iklimi puant;

1. Ne diizeydedir?
Arasinda cinsiyet degiskenine gore anlamli bir fark var midir?
Arasinda egitim verilen simif diizeyi degiskenine gére anlamli bir fark var midir?
Arasinda meslekteki gorev siiresi degiskenine gore anlaml bir fark var midir?

Arasinda mezun oldugu boliim degiskenine goére anlamli bir fark var midir?

A

Arasinda haftada oynanan grup oyunu sayisi degiskenine gore anlamli bir fark var

mudir?
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YONTEM

Bu boliimde, arastirmada izlenen yontem, arastirmanin evren ve drneklemi, veri toplama
araglar1 ve toplanan verilerin nasil analiz edildigi agiklanmistir.

Arastirma Modeli

Bu arastirma, Milli Egitim Bakanligi’'na bagli devlet okullarinda goérev yapmakta olan
ilkogretim siif ogretmenlerine yonelik sinif iklimini incelemeyi amaglayan nicel arastirma
yontemi kullanilmistir. Arastirma modeli olarak tarama modeli benimsenmistir. Tarama modeli
“gecmiste ya da halen var olan bir durumu var oldugu sekliyle tespit etmeyi amaglayan bir
model” olarak aciklanmaktadir (Karasar, 2018). Tarama modelinde genis olan evrenin
ozelliklerini tanimlamak i¢in uygundur (Giirbiiz ve Sahin, 2018).

Arastirma Grubu

Arastirmanin 6rneklemi 2024-2025 egitim-dgretim yilinda Istanbul ilindeki Milli Egitim
Bakanligi’'na bagli devlet okulunda ogretmenlik yapan 60 Ogretmenden olusmaktadir.

Ogretmenlerin demografik dagilimlar1 asagida verilmistir.

Tablo 1. Arastirmaya Katilan Ogretmenlerin Demografik Ozellikleri

Demografik Ozellikler N %
Kadin 48 80,0
Cinsiyet Erkek 12 20,0
Toplam 60 100
Smif Ogretmeni 53 88,3
Boliim Diger 7 117
Toplam 60 100
1.Smif 12 20,0
Okutulan Simif  2.Smf 17 28,3
Diizeyi 3.Smuf 19 31,7
4.Simf 12 20,0
Toplam 60 100
15 y1l al 44 73,3
Meslek Yili 15 yil ve iistii 16 26,7
Toplam 60 100
Haftada 2 ve alt1 42 70,0
Oynanan Grup 3 ve iistii 18 30,0
Oyun Sayisi Toplam 60 100

Tablo 1°de goriildiigii gibi arastirmaya katilan 6gretmenlerin %80°1 kadin 6gretmen, %20’si
erkek dgretmendir. Ogretmenlerin biiyiik kismi sinif gretmenligi mezunudur. Okutulan smif
diizeyi en ¢ok %31,7 iigiincii smiftr. Ogretmenlerin %73,3’ii 15 yilin altinda deneyimi

bulunmaktadir. Ogretmenlerin %70’ haftada iki ve daha az grup oyunu oynamaktadir
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Veri Toplama Araglar

Arastirmada veri toplama araci olarak Limon, vd. (2024) tarafindan Tiirk¢eye uyarlanan
“Ilkokullar icin Ogretmen Smif iklimi Olgegi” kullanilmistir. dlgek sinif iklimini “sosyal
iliskiler (5 madde)”, “ogrenme kosullari (4 madde)” ve “gorev yonelimi (3 madde)” olmak
iizere ii¢ boyutta ele almaktadir. Olgekte 12 ifade yer almakta ve bu ifadelerden 4’ii ters
puanlanmaktadir (3., 8., 9., 11. maddeler). Cevap secenekleri 4’lii Likert tarz1 olup; 1 (Hig
uygun degil) ve 4 (Cok uygun) seklindedir. Giivenirlik kapsaminda hesaplanan Cronbach’s
Alpha i¢ tutarhilik katsayis1 a=,88 olup giivenirlik Slgiitiiniin karsilandigina isaret etmektedir.
Ote yandan, i¢ tutarlihgin bir diger gostergesi olan madde toplam korelasyonlarinin tamami
> 30’dur. Olgek ifadelerinin bireyleri ayirt edicilik giiciinii belirlemek amaciyla hesaplanan Alt-
Ust % 27°1ik gruplar arasindaki fark biitiin 6l¢ek ifadeleri igin istatistiksel olarak anlamlidir ve
Olgek ifadelerinin bireyleri ayirt etmede yeterli oldugunu gostermektedir. Son olarak 6lgek
boyutlar1 arasindaki korelasyonlar #<,90 ve r>,30 olmas1 boyutlar arasinda istatistiksel olarak
anlaml1 iligkiler olduguna ve binisiklik olmadigina isaret etmektedir (Limon, vd. 2024).

Veri Analizi

Verilerin analizi SPSS 23.0 programi ile yapilmistir. Verilerin normal dagilima uygunlugunu
test etmek amaciyla Kolmogorov-Smirnov ve Shapiro-Wilk testleri uygulanmustir.
Shapiro-Wilk testi sonucunda ( p = 0.022 p>0.05) verilerin normal dagilima uygun fakat
Kolmogorov-Smirnov testi sonucunda (p = 0.009 p<0.05) verilerin normal dagilima uygun
olmadig1 bulunmustur. Bu celiskili sonuglar goz dniinde bulundurularak, ¢arpiklik basiklik
katsayisina bakilmistir (-0,849, 1,227), George ve Mallery’e (2016) gore +2.0 ile -2.0 arasinda
oldugu i¢in verilerin normal dagilim gosterdigi saptanmistir. Normallik testinde verilerin
normal dagilim gosterdigi bulunmus olsa degiskenlere gore incelerken 6rneklem
biiyiikliiklerinin 30’un altina diismesi sebebiyle non-paarametrik testler ile veri analizi
yapilmistir. Buna gore verilerin analizinde; ilkokullar i¢in 6gretmen sinif iklimi 6lgeginin
analizini yaparken ne diizeyde oldugu, cinsiyet, gorev siiresi, mezun oldugu bdliim, haftada
oynan grup oyunu sayisi degiskenleriyle test etmek amaciyla Mann-Whitney U Testi
kullanilmistir. Smif diizeyi degiskeniyle test etmek amaciyla Kruskal-Wallis H Testi
kullanilmustir.

BULGULAR

Ilkokullar i¢in 6gretmen smif iklimi Slgedi puanlari, cinsiyet, egitim verilen sinif diizeyi,
meslekteki gorev siiresi, mezun olunan bolim ve haftada oynanan grup oyunu sayisi
degiskenlerine gore incelenmistir. Arastirma problemlerine dair elde edilen bulgular sirasiyla

asagida verilmistir.
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Birinci alt probleme ait bulgular Tablo 2’de verilmigtir.

2

Tablo 2. Orneklemin Olgekten Aldig1 Puan Ortalamasi

Olcekler N Ort Ss
Ogretmen Smif iklim Olgegi 60 3,09 45
Alt Boyutlar

Sosyal ligkiler Boyutu 60 3,07 45
Ogrenme Kosullar1 Boyutu 60 4,00 ,58
Gorev Yonelim Boyutu 60 4.00 53

“Ilkokullar i¢in Ogretmen Smif Iklimi Olgegi’’inden alinan puan ortalamasi Tablo 2’de
verilmistir. Aritmetik ortalamalarin degerlendirilmesinde; (Dizi genisligi: En Yiiksek Deger-
En Diisiik Deger = 3,92— 1,58= 2,34), (Dizi Aralig1 = Dizi genisligi / Yapilacak grup sayis1 =
2,34/4 = 0.58) formiilii kullanilmistir (Oztiirk, 2003). Bu hesaplamalar sonucunda, verilerin dizi
genisligi 2,34 ve dizi aralig1 0,58 olarak bulunmustur. Buna gore 6lgegin aritmetik ortalama

araliklar1 Tablo 3’te verilmistir.

Tablo 3. Dizi Aralig1 Veri Tablosu

Verilen Agirhk Nitelik Gruplari Sinir1
4 Cok Yiiksek 3,42-4.00
3 Yiiksek 2,83-3,41
2 Orta 1.79-2,57
1 Diisiik 2,82-2,24

Buna gore alinan puanlara bakildiginda, ilkdgretim i¢in 6gretmen siif iklimi ortalama puaninin
(3,09) yiiksek oldugu sonucuna ulasilmistir. En yiiksek ortalama 6grenme kosullar1 ve gorev

yonelim boyutunda esit ortalama sahiptir.
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Ikinci alt probleme ait bulgular Tablo 4’de verilmistir.
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Tablo 4. Ilkokullar igin Ogretmen Smf iklimi Olgegi Puanminin ve Alt Boyutlarinin Cinsiyet
Degiskenine Goére Mann-Whitney U Testi Sonuclari

Cinsivet N SwaOrt. U zZ p-degeri

Ogretmen Simif iklim Olgegi Erkek 12 31,45 242,500 -0,845 0,398
Kiz 48 26,71

Sosyal iligkiler Boyutu Erkek 12 27,42 251,000 -0,692 0,489
Kiz 48 31,27

Ogrenme Kosullar1 Boyutu Erkek 12 26,33 238,000 -0,935 0,350
Kiz 48 31,54

Gorev Yonelim Boyutu Erkek 12 28,38 262,000 -0,483 0,629
Kiz 48 31,03

Tablo 4’te goriildiigli gibi, yapilan iliskisiz l¢timler i¢in "Mann-Whitney U" testi sonucunda

anlamli bir farklilik bulunamamustir (U = 242,500; p > 0.05). Bu sonuca gore, ilkdgretim igin

ogretmen siif iklimine yonelik tutum puanlarinin cinsiyet degiskenine gore anlamli diizeyde

farklilagmadigi goriilmektedir.

Ogretmen sinif iklimi 6lgeginde iig alt boyut bulunmaktadir. Bu alt boyutlar da incelendiginde

cinsiyet degiskenine gore anlamli bir farka rastlanilmamustir.

Uciincii alt probleme ait bulgular Tablo 5’de verilmistir.

Tablo 5. ilkokullar i¢in Ogretmen Smif Iklimi Olgegi Puaninin ve Alt Boyutlarmin Egitim Verilen
Sinif Diizeyi Degiskenine Gore Kruskal-Wallis H Testi Sonuglari

Diizeyi N Stra Ort. x2 p-degeri Anlamh Farklar
Ogretmen Simif Iklim Olgegi 1.Smif 12 29,21 9,858 0,020* 2>4
2.Smf 17 41,38
3.Simif 19 25,63
12 24,08
4.Smif
Sosyal Iliskiler Boyutu 1.Smf 12 32,38 7,268 0,064 -
2.Smif 17 38,97
3.Simnif 19 24,74
25,75
4.Simf 12
Ogrenme Kosullar1 Boyutu 1.Smf 12 28,33 5,537 0,136 -
2.Sinif 17 38,29
3smf 19 2905
12
4.Smif 23,92
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Gorev Yonelim Boyutu 1.Sinif 12 26,14 9,082 0,028* 2>4

2.Smif 17 41,03

3.Simif 19 216

4.Sinif 12 26,83

Ogretmenin egitim verdigi sinif degiskeninin “Ilkokullar icin Ogretmen Sinif Iklimi Olgegi”
arasindaki fark icin yapilan Kruskal Wallis H Testine gére “ilkokullar igin Ogretmen Sinif
Iklimi Olgeginin toplam puani (p<.05) ile alt boyutlar1 olan ‘Gérev Yonelim Boyutu’
(p<.05), TIkdgretim Smif Ogretmenleri igin Smif Iklimi Olgegi toplam puanina (p<.05) gdre
fark istatistiksel olarak anlamlidir. Bu sebeple ikili olarak Mann-Whitney U testleri yapilmustir.
Test sonucunda 2. Siniflar ile 4. Siniflar arasinda anlamli farkliliga rastlanilmistir.
Yapilan test sonuglarina gore Kruskal-Wallis testi sonuglarina gore bazi boyutlar i¢in anlaml
farklar bulunmaktadir.
Ogretmen Simif iklimi Ol¢egi:
p=0,020mAnlamli bir fark bulunmustur (p<0,05)
Sira ortalamalarma gore en yiiksek deger 2. simifta gozlemlenmistir (41,38), en
diistik deger ise 4. Simifta (24,08). Bu durum, 2. sinif 6grencilerinin 6gretmen sinif
iklimini daha olumlu algiladigini, 4. siniflarin ise daha diisiik algiya sahip oldugunu
gosterebilir.
Sosyal iliskiler Boyutu:
p=0,064: Anlaml bir fark bulunmamuistir (p>0,05).
Ancak, sira ortalamalarima gore 2. simif 6grencilerinin sosyal iligkiler boyutunda en
yiiksek puani aldigy, 3. siiflarin ise en diisiik algiya sahip oldugu goriilmektedir.
Ogrenme Kosullar1 Boyutu:
p=0,136: Anlamli bir fark bulunmamaistir (p>0,05).
Sira ortalamalarina bakildiginda yine 2. sinif 6grencileri en yiiksek ortalamaya
sahiptir (38,29), 4. siniflar ise en diisiik diizeyde algiya sahiptir.
Gorev Yonelim Boyutu:
p=0,028: Anlamli bir fark bulunmustur (p<0,05p<0,05).
En yiiksek sira ortalamasi yine 2. sinif 6grencilerine aittir (41,03). 4. sinif 6grencileri
bu boyutta da en diisiik degeri almistir (26,83).
2. sinif 6grencileri tiim boyutlarda en yliksek sira ortalamalarina sahiptir ve 6gretmen simif
iklimini genel olarak daha olumlu algilamaktadir. 4. sinif 6grencileri ise tiim boyutlarda daha

diisiik algilara sahiptir. Bu ulagilan bulguya goére 2.smmif diizeyinde egitim veren sif
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ogretmenleri 4. Sinif diizeyinde egitim veren siif 6gretmenlerine gore daha yiiksek sinif iklimi
algisina sahiptirler.
Dordiincii alt probleme ait bulgular Tablo 6’de verilmistir

Tablo 6.1lkokullar i¢in Ogretmen Siif Iklimi Olgegi Puaninin Meslekteki Gorev Siiresi
Degiskenine Gore Mann-Whitney U Testi Sonuglari

Meslekteki Gore N Sira Ort. U V4 p
Siiresi

(Yil)

<15 53 30,92 163,500 -0,509 0.611
15< 7 27,36

Tablo 6’te goriildiigii gibi, yapilan iliskisiz l¢iimler i¢in "Mann-Whitney U" testi sonucunda
anlamli bir farklilik bulunamamustir (U = 242,500; p > 0.05). Bu sonuca gore, ilkdgretim igin
ogretmen siif iklimine yonelik tutum puanlarinin cinsiyet degiskenine gore anlamli diizeyde
farklilagmadigi goriilmektedir.

Begsinci alt probleme ait bulgular Tablo 7’de verilmistir.

Tablo 7. ilkokullar icin Ogretmen Sinif Iklimi Olgegi Puaninin Mezun Oldugu Béliim
Degiskenine Gére Mann-Whitney U Testi Sonuglari

Mezun Oldugu N Sira Ort. U V4 p
Boliim

Sif 53 30,92 163,500 -0,509 0.611
Ogretmenligi

Mezunu

Diger 7 27,36

Tablo 7°de goriildiigi gibi, yapilan iliskisiz dl¢limler i¢in "Mann-Whitney U" testi sonucunda
anlamli bir farklilik bulunamamistir (U = 163.500; p > 0.05). Bu sonuca gore, ilkégretim i¢in
ogretmen smif iklimine yonelik tutum puanlarimin mezun oldugu bolim degiskenine gore
anlamli diizeyde farklilasmadig1 goriilmektedir.

Altinct alt probleme ait bulgular Tablo 8’de verilmistir.

Tablo 8. ilkokullar igin Ogretmen Siif Iklimi Olcegi Puaninin Haftada Oynan Grup Oyunu Sayisi
Degiskenine Gore Mann-Whitney U Testi Sonuglari

N Sira Ort. U V4 p
Haftada Oynan
Grup Oyun
Sayisi
2< 18 34,39 308,000 -1,1,135 0.257
<2 42 28,83
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Tablo 8’de goriildiigii gibi, yapilan iliskisiz 6l¢timler i¢in "Mann-Whitney U" testi sonucunda
anlamli bir farklilik bulunamamustir (U = 308,000; p > 0.05). Bu sonuca gore, ilkdgretim igin
ogretmen siif iklimine yonelik puanlarinin haftada oynan grup oyunu sayisi degiskenine gore
anlaml diizeyde farklilasmadig1 goriilmektedir.

TARTISMA VE SONUC

Sinif iklimi, sinifin ders veren 6gretmenleri ve 6grencilerinin etkilesimi sonucunda olusturan
ogrenme ortamidir (Hirschy ve Wilson, 2002). Bu dgrenme ortami, 6grenme siireglerini ve
akademik basariy1 etkileyen onemli bir faktordiir; ¢linkii olumlu bir siif iklimi, 6gretmenin
disiplini saglamasini kolaylastirir; 68rencilerin motivasyonunu artirir, is birligini tesvik eder,
0zbiling, 6zdenetim, elestirel diisiinme, sorumluluk bilinci kazanma, 6zgiiven olusturma gibi
olumlu sonuglar saglar (Can, 2013; Donmez, 2011; Giilbahar ve Ekici, 2018; Kavgaci, 2021).
Literatiir incelendiginde, 6gretmenlere yonelik ilkokul sinif iklimi ¢alismalarinin ¢ok az sayida
oldugu gozlemlenmistir. Bu yiizden ilkokul i¢i 6gretmen siif iklimi 6l¢egi kullanilan bu
calismanin 6nemi artmaktadir. ilkokullar igin &gretmen smf ikliminin incelendigi bu
aragtirmada birinci alt problemine sonug¢ olarak, ilkokullar i¢in dgretmenlerin sinif iklimi
ortalama puaninin (3,09) yiiksek oldugu sonucuna ulasilmistir. Alt boyutlar incelendiginde
4.00 ortalama ile 6grenme kosullar1 ve gorev yonelimi ortalamalar1 yiiksektir. Literatiire
bakildiginda okul iklimi algilarinin incelendigi ¢alismalarda Giindogan ve Kocgak (2017),
ogretmen adaylarinin okul iklimi algilarinin orta diizeyde oldugu; Cherubini, (2009), okul
iklimi algilarinin diistik oldugu ve A¢ikgdz (2003), sinif atmosferine yonelik algilarin olumsuz
oldugu arastirma sonuclarina ulasgilmistir. Arastirmanin ikinci alt problemine sonug olarak
ilkokullar i¢in oOgretmen smif iklimi ile cinsiyet degiskenine gore anlamli bir farka
rastlanilmamistir. Arastirmanin {iciincii alt problemine sonug olarak ilkokullar i¢in 6gretmen
siif iklimi ile egitim verilen simf diizeyi degiskenine gore incelendiginde anlamli bir deger
bulunmustur. Alt boyutlarina bakildiginda gorev yonelim boyutunda anlamli bir farka
rastlanilmistir. Anlamli sonucun bulunmasimin ardindan ikili olarak Mann-Whitney U testi
yapilmistir. Inceleme sonucunda 2. smif Ogrencileri tiim boyutlarda en yiiksek sira
ortalamalarina sahiptir ve 6gretmen sinif iklimini genel olarak daha olumlu algilamaktadir. 4.
smif 6grencileri ise tiim boyutlarda daha diisiik algilara sahiptir sonucuna ulasilmistir.
Aragtirmanin dordiincii alt problemine sonug olarak ilkokullar i¢in 6gretmen smif iklimi ile
meslekteki gorev siiresi degiskenine incelendiginde anlamli bir sonuca rastlanilmamistir. Ekici
(2018) ise Ogretim elemanlarma yonelik yaptigi calismasinda bu g¢alismadan farkli olarak
mesleki kidem degiskeninde anlamli bir farkliliga rastlamistir. Mesleki kidemi 6 y1l ve Ustii

olan dgretim elemanlarimin algilari, 5 yil ve alti kideme sahip olanlardan daha ytiiksektir
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sonucuna ulagsmistir (Ekici, 2018). Bu farkliligin sebebi bu ¢alismada kidem yil1 olarak on bes
yildan fazla ve az olarak ayrilmasi olabilir. Degiskenin degeri daha kiiglik tutularak yapilabilir.
Arastirmanin besinci alt problemine sonug olarak ilkokullar i¢in 6gretmen sinif iklimi ile mezun
oldugu boliim degiskenine gore anlamli bir farka rastlanilmamastir.

Arastirmanin altinci alt problemine sonug olarak ilkokullar i¢in 6gretmen smif iklimi ile haftada
oynan grup oyunu sayisi degiskenine gore anlamli bir iliskiye rastlanilmamistir.

Ekici (2018), 6gretim elemanlarina yonelik yaptigi calismasinda benzer sekilde sinif iklimi ile
cinsiyet, medeni durum, mezun olunan fakiilte, yas, MEB 6gretmenlik tecriibesi, hizmet i¢i
egitim alma durumuna gore anlamh bir farklili§a rastlamamistir bu yoniiyle iki ¢alismanin
sonuglar1 benzerdir.

ONERILER

e Calisma ilkdgretim diizeyinde Istanbul’da bulunan bir ilgedeki sinif dgretmenleri ile
yuritiilmiistiir. Calismanin 6rneklemi genisletilerek yeniden yapilar.
e Ogretmenlerden likert tipi dlgek ile veri toplanmistir, calismanin derinlestirilmesi igin
caligmaya nitel arastirma yontemi de eklenebilir.
e (Calismada 60 kisilik bir calisma grubuna ulagilmistir, aragtirma daha genis bir 6rneklem
grubuyla tekrarlanabilir.
e Calisma smf Ogretmenleri ile yiiriitiilmiistiir, daha detayli bilgiye ulagmak icin
ogrenciler ve veliler ile calisma genisletilebilir.
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OZET

I¢inde bulundugumuz dijital ¢ag, egitim paradigmalarmi doniistiirmekte ve 6grenme-dgretme
siireglerinde teknolojik araglarm kullammim vazgecilmez kilmaktadir. Ozellikle soyut
kavramlarin somutlastirilmasinda sundugu imkanlar nedeniyle dijital teknolojiler, matematik
ogretiminde kritik bir role sahiptir. Bu calisma, ilkokul 4. sinif 6grencilerinin matematik
o0grenme siirecinde dijital teknolojileri ne Ol¢lide kullandiklarini ve bu kullanimin ¢esitli
degiskenler agisindan 6grenme siireclerine olan etkilerini kapsamli bir sekilde incelemeyi
amaclamaktadir. Arastirmada nicel arastirma desenlerinden tarama modeli benimsenmistir.
Veri toplama aract olarak, Oztop ve Bulug (2022) tarafindan gelistirilen “Matematik
Ogretiminde Dijital Teknoloji Kullanmimi Olgegi” kullanilmustir. Cesitli okullarda &grenim
goren 4. smif Ogrencilerinden toplanan verilerin analizi, SPSS kullanilarak betimsel ve
cikarimsal istatistiksel yontemlerle gerceklestirilmistir. Arastirmanin bulgulari, dijital teknoloji
kullaniminin 6grencilerin matematik 6grenme siireglerine yonelik tutumlarinda; cinsiyet,
matematik dersini sevme durumu, matematik dersindeki bagar1 algis1 ve giinliik dijital teknoloji
kullanma stireleri gibi degigkenlere gore istatistiksel olarak anlamli bir farklilik yaratmadigini
ortaya koymustur. Bu sonug, dijital teknolojiye erisim ve kullanimin 6grenciler arasinda
yayginlastigini ve bu degiskenlerin tek basina tutumlar lizerinde belirleyici bir etken olmadigini
diisiindiirmektedir. Bu durum, egitimcilerin ve program gelistiricilerin dikkatini, teknolojinin
niceliksel varligindan ziyade, 6gretim siireglerine niteliksel ve pedagojik olarak nasil entegre
edilecegi konusuna yoneltmesi gerektigini ortaya koymasi bakimindan kritik bir 6nem
tasimaktadir.

Anahtar Kelimeler: Dijital teknoloji kullanimi, matematik egitimi, dijital araclar, ilkokul.
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THE CONTRIBUTION OF DIGITAL TECHNOLOGIES TO MATHEMATICS
LEARNING: A SCALE STUDY ON 4TH GRADE STUDENTS

ABSTRACT

The current digital age is transforming educational paradigms and making the use of
technological tools indispensable in learning and teaching processes. Digital technologies play
a particularly critical role in mathematics education due to the opportunities they provide for
concretizing abstract concepts. This study aims to comprehensively investigate the extent to
which 4" grade primary school students use digital technologies in their mathematics learning
process and the effects of this use on their learning processes concerning various variables. The
study adopted a quantitative survey model. The “Digital Technology Use in Mathematics
Teaching Scale” developed by Oztop and Bulug (2022), was used as the data collection tool.
Data collected from 4™ grade students attending various schools were analyzed using
descriptive and inferential statistical methods with the SPSS. The findings of the research
revealed that the use of digital technology does not create a statistically significant difference
in students' attitudes towards their mathematics learning processes based on variables such as
gender, affinity for the math course, perceived success in mathematics, and daily duration of
digital technology use. This result suggests that access to and use of digital technology have
become widespread among students and that these variables alone are not decisive factors in
shaping attitudes. This situation is of critical importance as it highlights the need for educators
and curriculum developers to shift their focus from the quantitative presence of technology to
how it is qualitatively and pedagogically integrated into teaching processes.

Keywords: Digital technology use, mathematics education, digital tools, primary school.
GIRIS

Giliniimiizde bilgiye erisim kolayligi, iletisim olanaklarinin artmasi ve dijital platformlar
aracilifiyla i ve sosyal hayatin daha verimli bir sekilde yonetilmesi gibi avantajlar, dijital
teknolojinin yayginlagsmasini hizlandirmaktadir. “Dijital 2024 Global Genel Bakis ve Tiirkiye
Raporu’nda" agiklanan 2024 Nisan verilerinde Tiirkiye’de yasayan kisilerin %86,5'1 internet
kullanicis1 olup, %93,8'1 mobil baglantiya sahip ve %67,4i sosyal medya kullanicisidir.
Verilerin, Tiirkiye niifusunun 2023 bas1 ile 2024 basi arasinda 451 bin (+yiizde 0,5) artmast
dijitallesmenin giin gectikce gelistigini ve daha fazla dnem kazandigini gostermektedir (Dijital
2024: Tiirkiye, 2024). A¢iklanan bu verilerden de yola ¢ikarak dijital teknolojinin hayatimizda
daha fazla yer edinmeye basladigini sdyleyebiliriz.

Dijital teknoloji kullanimi, hayatimizin her alaninda oldugu gibi egitim alaninda da kendini

gostermis olup; ilkogretimden yiiksekogretime kadar her seviyede etkili olmaktadir (Kir Elitag
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& Sonmez, 2022). Dijital teknoloji, egitim alaninda biiyiikk bir dneme sahiptir; bu 6nem
matematik dersinde de kendini belli etmektedir. Dijital teknoloji son yillarda matematik
egitiminde sik¢a kullanilan ve faydali bulunan araglardan biridir (Oztop, 2023). Yapilan
caligmalar (Byun & Joung, 2018; Kutluca, Haciomeroglu, & Gilindiiz, 2016; Battal & Caligkan,
2021) da matematik 6gretiminde teknoloji kullaniminin olumlu etkilerini ortaya koymaktadir
(Akkus & Gok, 2024).

Egitimde kullanilan dijital teknolojilerin birgok katkisi siralanabilir. Dijital araglarin bir
avantaji, 0grencilerin konuyu bireysel 6grenme hizlarina uygun sekilde 6grenebilmeleri ve
gerektiginde grup calismalar1 yapabilmeleridir (Toptas & Oztop, 2019). Bu teknolojiler,
ogrencilerin en aktif oldugu 6grenme ortamlarinin olusturulmasinda etkilidir. Dijital araglar,
ogrencilere icerigi istedikleri kadar tekrar etme ve alistirma yapma firsati sunar. Ayrica, 6grenci
performansin1 hatasiz kaydederek O6gretmenlerin kullanimina sunar. Dijital araglar, somut
modeller kadar gergekei ve faydali gorsellik saglarlar (Clements & McMillen, 1996).
Glinlimiizde dijital teknolojinin neredeyse her alanda biiyiikk bir rol oynamasi, ilkokul
ogrencilerinin matematik egitiminin bu teknolojiden ayr1 disiiniilemeyecegini ortaya
koymaktadir (Oztop, 2023). Ilkokul 1. smif diizeyinden baslayarak kullanilan dijital araglar,
ogrencilerin somut deneyimler edinmesine yardimci olur; gorsel ve sesli 6gelerin dahil edildigi
teknoloji kullanimi ise, 6grenmelerin daha kalict olmasini saglar (Akkus & Gok, 2024). Bu
sebeple ilkokul 6grencilerinin matematigin 6zel yapisin1 anlamalar1 ve matematikle ilgili bilgi
ve becerileri kazanmalar1 i¢in kavramlart somut olarak algilayabilecekleri materyallerin
kullanilmast O6nemlidir. Bu dogrultuda, dijital araglar kullanarak matematik Ogrenen
ogrencilerin soyut kavramlari somutlastirmasinin yani sira goérme, isitme ve dokunma
duyularim1 kullanarak bilgiyr daha iyi anlayip belleklerinde daha iyi saklayabilecekleri
diisiiniilmektedir (Oztop, 2023). Bircok arastirma (Akkus & Gok, 2024; Altiparmak & Ciftci,
2018; Besaltt & Kul , 2021) da bu diislinceyi desteklemekte, dijital araclarin ilkokulda
matematik 6gretiminde kullanildiginda 6grencilerin performansini ve basarisint olumlu yonde
etkiledigini gostermektedir (Oztop, 2023).

Dijital araglar, 0grencilere matematiksel kavramlar1 daha iyi 6zliimsemeleri, uygulamali
caligmalar yapmalar1 ve problem ¢ézme yetilerini gelistirmeleri i¢in yardim etmektedir. Tablet
bilgisayarlar, akilli telefonlar ve ¢esitli egitim yazilimlart gibi dijital teknolojiler, 6grencilere
etkilesimli ve eglenceli bir 6grenme ortami sunarak, matematik egitimine degerli katkilar
saglamaktadir. Dijital teknoloji, matematik egitiminde interaktif uygulamalarin
gelistirilmesinde 6nemli bir rol oynar. Ogrencilerin soyut kavramlar1 daha kolay anlamalarini

saglayarak matematik becerilerini gelistirir (Copilot, 2024). Soyut matematiksel kavramlari
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somutlastirma noktasinda (Baki, 1996; Fabiana & Topping, 2019) matematik 6gretiminde
dijital teknoloji kullanimi énemlidir (Oztop & Bulug, 2022).
Literatiir tarandiginda, yapilan caligmalarin biiylik c¢ogunlugunun &gretmenlerin dijital
yeterliliklerini ve matematik derslerinde teknoloji kullanma diizeylerini belirlemeye
yogunlastig1 (Oksiiz & Ak Karakog, 2010; Demir & Bozkurt, 2011; Cavus & Eskitas¢ioglu,
2016; Sezgin, Erdogan, & Has Erdogan, 2017; Yilmaz & Ergiin, 2017; Kode & Coklar, 2020;
Cavus & Keskin Yorganci, 2020; Avci, Kula, & Haglaman, 2019; Bozkurt, 2022; Fidan &
Yelegen, 2022; Koksal & Canli, 2024; Seyrek, Akbas Kuzyaka, Ceran, Tezcan Savsin, & Uyar,
2024; Erbenzer & Aslan, 2024) goriilmektedir. Ogrencilerin matematik 6grenirken dijital
teknolojileri kullanma aligskanliklarina iliskin yapilan arastirmalarin ise yetersiz oldugu
belirlenmistir (Oztop & Bulug, 2022). Ote yandan, mevcut ulusal literatiirde ilkokul
ogrencilerinin matematik 6grenme siirecinde dijital teknolojileri kullanim oranini tespit etmeye
yonelik bir calismaya rastlanilmamistir ancak bu konuda gelistirilen tek bir dlcek (Oztop &
Bulug, 2022) bulunmaktadir.
Bu arastirmada, Oztop ve Bulug’ un (2022) gelistirmis oldugu “ Matematik Ogrenme Siirecinde
Dijital Teknoloji Kullanimi Olgegi ” kullanilarak 4. siif dgrencilerinin matematik dgrenme
stirecinde dijital araglar1 ne olcilide kullandiklar1 ve bu kullanimin 6grenme siireclerine etkisini
belirlemek amaglanmaktadir. Bu ama¢ dogrultusunda asagidaki arastirma problemlerine yanit
aranmistir:
Ilkokul 4.s1mf 6grencilerinin matematik 6grenme siirecinde dijital teknoloji
kullanimlarina yonelik tutum puanlari;
1. Ne diizeydedir ?
2. Cinsiyet degiskenine gore anlamli farklilik gostermekte midir?
3. Matematigi seven ve sevmeyen Ogrenciler degiskenine gore anlamli farklilik
gostermekte midir?
4. Matematikte kendini basarili géren ve gérmeyen Ogrenciler degiskenine gore anlamli
farklilik gostermekte midir?
5. Teknolojik cihazlari kullanim siiresi degiskenine goére anlamli farklilik gostermekte
midir?
YONTEM
Arastirma Modeli
Arastirmada nicel yontemlerden biri olan tarama modeli kullanilarak, 4. smif 6grencilerinin
matematik Ogrenme siirecinde dijital araclart kullanimlarina yonelik tutumlarimin farkli

degiskenlere gore karsilastirilmas: yapilmistir. Tarama modeli, mevcut durumu tanimlamayt,
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degiskenler arasindaki iliskileri analiz etmeyi ve gelecekteki egilimleri ongdrmeyi amaglayan
bir arastirma yontemidir (Tutar & Erdem, 2022).

Arastirma Grubu

Arastirmanin drneklemi 2023-2024 egitim-6gretim yilinda Istanbul ilindeki 3 ilkokulda okuyan
ve basit rastgele 6rnekleme yontemi ile secilen toplam 370 ilkokul dordiincii sinif 6grencisinden
olusmaktadir. Ogrenci dagilimlari asagida verilmistir.

Tablo 1. ilkokul Dérdiincii Sinif Ogrencilerinin Cinsiyetlerine Gore Dagilimlari

Cinsiyet Frekans (f) Yiizde (%)
Kiz 170 45.9
Erkek 200 54.1
Toplam 370 100

Orneklem; 170’1 (% 45.9) kiz, 200’ii (% 54.1) erkek olmak iizere toplam 370 ilkokul dérdiincii
smif 6grencisinden olugmaktadir.

Veri Toplama Araclar

Bu arastirmada veri toplama araci olarak Oztop ve Bulug’un (2022) gelistirmis oldugu
“Matematik Ogrenme Siirecinde Dijital Teknoloji Kullanimi Olgegi ” kullanilmistir. Matematik
dersine giren Ogretmenlerin matematiksel modellemeye yonelik tutumlarini belirlemeyi
amaclayan bu 6lgek, 20 maddeden olusmaktadir. Olgekte yer alan ifadelerde ise “Tamamen
katiliyorum (4), katiliyorum (3), katilmiyorum (2) ve hi¢ katilmiyorum (1)” seklinde olmak
tizere 4°1ii likert tipi dereceleme kullanilmistir. Olgekte ters (olumsuz) madde bulunmamaktadir
(Oztop & Bulug, 2022). Olgegin giivenirligi i¢in Croncbach Alpha katsayisina bakilmis ve bu
arastirmada .74 olarak bulunmustur.

Verilerin Analizi

Verilerin analizi SPSS 22.0 ile yapilmistir. Veri dagilimlarinin normallik gdsterip
gostermedigine carpiklik (skewness) ve basiklik (kurtosis) sonuglarina bakilarak karar
verilmistir. Carpiklik ve basiklik katsayilari Blyilikoztiirk (2018)'e gore +1 ile -1 arasinda
oldugu i¢in verilerin normal dagilim godsterdigi saptanmistir. Bu sonuglara dayanarak
arastirmada parametrik testler kullanilmistir. Buna gore verilerin analizinde; Bagimsiz
Orneklem t Testi ve ANOVA kullanilmistir.

BULGULAR VE YORUM

[lkokul 4. simf &grencilerinin matematik 6grenme siirecinde dijital teknolojileri ne dlgiide
kullandiklar, cinsiyet, matematik sevgisi, basar1 algis1 ve teknolojik cihazlar kullanim siiresi
durumlarina gore incelenmistir. Aragtirma problemlerine dair ¢ikan bulgular sirasiyla asagida

verilmistir.
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Birinci alt probleme ait bulgular Tablo 2’de verilmistir.

Tablo 2. Orneklemin 6lcekten aldig1 puan ortalamasi

Olcek N Ortalama Ss. Min. Max.
Matematik Ogrenme Siirecinde 370 2,6027 0,52678 1.00 4.00
Dijital Teknoloji Kullanimi

Olgegi

“Matematik Ogrenme Siirecinde Dijital Teknoloji Kullanim1 Olgegi”nden alinan puan Tablo
2’deki gibidir. Aritmetik ortalamalarin degerlendirilmesinde; (Dizi genigligi: En Yiiksek Deger
- En Diistik Deger = 4 - 1 = 3), (Dizi Aralig1 = Dizi genisligi / Yapilacak grup sayis1i=3/4 =
0.75) formiilii kullanilmistir.

Tablo 3. Dizi aralig1 ve veri tablosu

Verilen Agirhk Nitelik Gruplar Sinir

4 Cok Yiiksek 3.25-4.00
3 Yiiksek 2.50-3.24
2 Orta 1.75-2.49
1 Diisiik 1.00-1.74

Matematik Ogrenme Siirecinde Dijital Teknoloji Kullanimi1 Olgeginin ortalama tutum puani
2,6027 olup, bu tabloya gore 4.simif Ogrencilerinin matematik 6grenme siirecinde dijital
teknoloji kullanma diizeyi tutum puanlarinin yiiksek oldugu sonucuna ulasilmistir.

ikinci alt probleme ait bulgular Tablo 4’te verilmistir.

Tablo 4. 4. simf dgrencilerinin "Matematik Ogrenme Siirecinde Dijital Teknoloji Kullanimi Olgegi"
puanlarinin cinsiyete gore bagimsiz 6rneklem t testi sonuglari

Cinsiyet N X)Ort. S sd t p
Kiz 170 2,6444 0,51246 368 1,406 0,161
Erkek 200 2,5672 0,53739

Analiz sonuglarina bakildiginda, 4. simif 6grencilerinin matematik 6grenme siirecinde dijital
teknoloji kullanimina yonelik tutumlar1 cinsiyete gore anlamli bir farklilik gostermemektedir
(t(368)=1.406, p>0.05). Baska bir anlatimla, 6grencilerin dijital teknoloji kullanimina yonelik
tutumlar cinsiyete gore degismemektedir. Kiz 6grencilerin tutum puanlan (X=2.6444), erkek
ogrencilere (X=2.5672) gore daha yliksek olarak tespit edilmistir. Ancak bu fark, istatistiksel
olarak anlamli bulunmamaistir. Bu bulgu, cinsiyet ile dijital teknoloji kullanim1 tutumu arasinda

anlamli bir farkin olmadigini gostermektedir.
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Uciincii alt probleme ait bulgular Tablo 5’te verilmistir.

Tablo 5. Orneklemin Matematik Dersini Sevme Durumuna Gére Dijital Teknoloji Kullanimi
Tutumlarmi Gosteren t-testi Sonuclari

Mat sevime N (X) Ort. S sd t p
Evet 335 2,6107 0,53191 368 0,908 0,364
Hayir 35 2,5257 0,47502

Analiz sonuclarina bakildiginda, 4. simif 6grencilerinin matematik 6grenme siirecinde dijital
teknoloji kullanimina yonelik tutumlart matematik dersini sevme durumuna gore anlamli bir
farklilik gostermemektedir (t(368)=0.908, p>0.05). Bagka bir anlatimla, 6grencilerin dijital
teknoloji  kullanimina yonelik tutumlari matematik dersini sevme durumuna gore
degismemektedir. Matematik dersini seven 6grencilerin tutum puanlar1 (X=2,6107), matematik
dersini sevmeyen Ogrencilere (X=2,5257) gore biraz daha yiiksek olarak tespit edilmistir.
Ancak bu fark, istatistiksel olarak anlamli bulunmamaistir. Bu bulgu, matematik dersini sevme
durumu ile dijital teknoloji kullanimi tutumu arasinda anlamli bir farkin olmadigini
gostermektedir.

Dérdiincii alt probleme ait bulgular Tablo 6’da verilmistir.

Tablo 6. Orneklemin Matematik Dersinde Kendilerini Basarili Gorme Durumuna Gére Dijital Teknoloji
Kullanimi Tutumlarini Gosteren t-testi Sonuglari

Basari algis1 N Ort. S sd t p
Evet 307 2,5932 0,54684 368 -0,919 0,360
Hayir 63 2,6492 0,41596

Analiz sonuglarina bakildiginda, 4. simif 6grencilerinin matematik 6grenme siirecinde dijital
teknoloji kullanimina yonelik tutumlari, matematik dersinde basarili olma durumuna gore
anlamlh bir farklilik gostermemektedir (t(110,950)=-0.919, p>0.05). Baska bir anlatimla,
ogrencilerin dijital teknoloji kullanimina y6nelik tutumlari, matematik dersinde basarili olma
durumuna gore degismemektedir. Matematikte basarili olan Ogrencilerin tutum puanlari
(X=2,5932), matematikte basarisiz olan 6grencilere (X=2,6492) gore biraz daha diisiik olarak
tespit edilmistir. Ancak bu fark, istatistiksel olarak anlamli bulunmamistir. Bu bulgu,
matematikte basarili olma durumu ile dijital teknoloji kullanimi tutumu arasinda anlamli bir

farkin olmadigini gostermektedir.
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Besinci alt probleme ait bulgular Tablo 7°de verilmistir.

Tablo 7. Orneklemin Teknolojik Cihazlari Kullamm Siiresi Durumlarina Goére Dijital Teknoloji
Kullanim1 Tutumlarini Gosteren Tek Yonlii Varyans Analizi ANOVA Sonuglart

Varyansin Kareler Serbestlik Kareler F

Kaynag Toplam  Derecesi Ortalamasi p
Gruplar arast 1,518 4 0,380 1,373 0,243
Grup ici 100,879 365 0,276

Toplam 102,397 369

Olgme aracindan alan puanlarin ‘dijital teknoloji kullanma siireleri’ degiskenine gore anlamli
bir farklilik olusturup olusturmadigini incelemek i¢in Tek Yonlii Varyans Analizi (ANOVA)
yapilmigtir. Buna gore, “Matematik Ogrenme Siirecinde Dijital Teknoloji Kullanimi Olgegi”
[F (4,368)=1,373, p>0.05] puan ortalamalarinin dijital teknoloji kullanma siirelerine gore fark:
istatistiksel olarak anlamli degildir.

SONUC VE TARTISMA

Calismanin bulgulari, 4. sinif 6grencilerinin matematik 6grenme siireclerinde dijital teknoloji
kullanimina yonelik olumlu tutum sergilediklerini gostermektedir. Ortalama tutum puaninin
2,6027 olarak bulunmasi, 6grencilerin dijital teknolojiyi yiiksek diizeyde kullandiklarini ve bu
kullanimdan memnun olduklarin1 ortaya koymaktadir. Bu sonug, dijital teknolojinin,
Ogrencilerin  6grenme siireglerini destekleyici bir ara¢c olarak etkili bir sekilde
kullanilabilecegini gostermektedir.

Arastirmada ilkdgretim 4. sinif 6grencilerinin matematik 6grenme siirecinde dijital teknoloji
kullanimina y6nelik tutumlari, cinsiyet, matematik dersini sevme durumu, matematik dersinde
basarili olma durumu ve dijital teknoloji kullanma siireleri gibi degiskenler agisindan
incelenmistir.

Ik olarak, 6grencilerin cinsiyetlerinin dijital teknoloji kullanimina ydnelik tutumlari iizerinde
olumlu ya da olumsuz yonde herhangi bir farklilik olusturmadigi goriilmiistiir. Bu bulgu, dijital
teknoloji kullaniminin cinsiyetler arasinda esit diizeyde benimsenmis oldugunu gostermektedir.
Bu durum, her iki cinsiyetin de dijital araglar1 6grenme siireglerinde etkili bir sekilde
kullanabildiklerini ve bu kullanimin 6grenme deneyimlerine olumlu katki sagladigini1 ortaya
koymaktadir. Ayrica, dijital teknolojilerin cinsiyet farki gozetmeksizin tim Ogrencilere
erigilebilir ve yararl oldugunu vurgulamaktadir.

Ogrencilerin matematik dersini sevme durumlarmnin dijital teknoloji kullanimma y&nelik
tutumlarinda da bir farklilik yaratmadigr gézlenmistir. Bu, matematik dersini seven veya
sevmeyen Ogrencilerin, dijital teknolojilere karst benzer tutumlar sergilediklerini

gostermektedir. Bu bulgu, dijital teknolojilerin, 6grencilerin derslere olan ilgilerinden bagimsiz
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olarak, 6grenme siireclerini destekleyici bir ara¢ olarak kabul edildigini isaret etmektedir.
Matematik dersine kars1 olan duygusal tutumlar, dijital araglarla etkilesimlerinde belirleyici bir
rol oynamamaktadir.

Ayrica, 6grencilerin kendini matematik dersinde basarili gérme durumlarinin dijital teknoloji
kullanimina yonelik tutumlari {izerinde anlaml1 bir etkisi bulunmamaistir. Bu, basar1 diizeyinden
bagimsiz olarak tim ogrencilerin dijital teknolojilere olumlu baktigini gostermektedir. Bu
bulgu, dijital teknolojilerin, tiim 6grenciler igin esit firsatlar sundugunu ve basar1 diizeyinden
bagimsiz olarak 6grenme siirecini destekleyici bir unsur oldugunu vurgulamaktadir. Das,
(2019) arastirmasinda matematik 6greniminde dijital teknolojilerinin kullanimin olumlu bir
etkiye sahip oldugu bulgusuna ulagsmistir. Bu sonug dijital teknolojinin matematikte basarili
olma durumu ile arasinda anlamli fark olmasi gerektigine isaret etse de aragtirma bulgumuz da
bu sonuca ulasilamamistir. Bu durumun O6grencinin kendini degerlendirmesi ile 1ilgili
olabilecegi diisiiniilmektedir. Matematik 6greniminde dijital teknoloji kullanimina y6nelik bir
caligmaya rastlanilmamis olup yapilan ¢aligmalarin matematik O6gretiminde kullanilmasina
yonelik oldugu goriilmektedir. Ormegin Oztop (2020), ilkokul matematik 6gretiminde dijital
teknoloji kullaniminin akademik basar1 {izerinde etkili oldugu sonucuna ulagsmistir.

Son olarak, 6grencilerin dijital teknoloji kullanma stirelerinin de dijital teknoloji kullanimina
yonelik tutumlar {izerinde anlamli bir farklilik yaratmadigi tespit edilmistir. Bu, dijital
teknolojilerin kullanim siiresinin, 6grencilerin bu teknolojilere olan tutumlarini belirlemedigini
gostermektedir. Ogrenciler, dijital teknolojileri ne kadar siire kullanirlarsa kullansinlar, bu
teknolojilere karst benzer olumlu tutumlar sergilemektedirler. Bu bulgu, dijital araglarin
kullanim stiresinin degil, kullaniminin kendisinin 6grenme siirecini destekleyici oldugunu isaret
etmektedir.

Genel Degerlendirme ve Oneriler

Bu bulgular, dijital teknoloji kullanimina yonelik tutumlarin, cinsiyet, matematik dersini sevme
durumu, matematik dersinde basarili olma durumu ve dijital teknoloji kullanma siiresi gibi
degiskenlere bagli olarak anlamli bir sekilde farklilik gostermedigini ortaya koymaktadir. Bu
sonuglar, dijital teknolojilerin, tiim Ogrencilere esit firsatlar sunarak, 6grenme siireclerini
destekleyici ve motive edici bir ara¢ olarak kullanilabilecegini gostermektedir.

Sonug olarak, bu caligma, dijital teknolojilerin ilkokul 6grencilerinin matematik 6grenme
stirecinde etkili bir ara¢ olarak kullanilabilecegini ve dgrencilerin bu teknolojilere yonelik
olumlu bir tutum sergilediklerini gostermektedir. Bu bulgular, egitimde dijital teknolojilerin
kullanimini tesvik etmek ve bu konuda daha fazla aragtirma yapilmasi gerektigini 6nermektedir.

Ayrica yapilan g¢aligmalarin matematik 6gretiminde dijital teknoloji kullanimina yonelik
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olmasindan dolay1 6grencilerin matematik 6greniminde dijital teknoloji kullanmalarina yonelik
caligmalar da arttirilmalidir.
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OZET

Cagimizda degerlerin nesiller boyunca toplumda var olmasi ve kazandirilmasinda c¢ocuk
edebiyati iirlinleri oldukc¢a aktif bir rol oynamaktadir. Cocuk edebiyatini olusturan egitici ve
ogretici eserlerle kiigiik yasta karsilan ¢cocuklarin bu degerleri benimsemesi ve davraniglarinda
yer vermesi agisindan ¢ocuk edebiyati eserleri dnemli birer egitim araclaridir. Bu c¢aligmanin
amac1 Istanbul Valiligi’nin Istanbul 11 Milli Egitim Miidiirliigii biinyesinde yiiriittiigii “Ben
Okuyorum, Istanbul Okuyor” projesi kapsaminda yazar Seyit Ahmet Uzun tarafindan kaleme
alinmis “Oykiilerle Aile I¢i Davranis Egitimi” adli seriden olusan 9 c¢ocuk kitabinin 2024
TYMM Hayat Bilgisi Dersi Ogretim Programinda yer alan degerler bakimindan incelenmesidir.
Yapilan arastirmada Gykiileri iceren kitaplar nitel arastirma yontemlerinden biri olan dokiiman
incelemesi yontemiyle incelenmistir. Ulagilan veriler betimsel analiz yontemiyle analiz edilerek
tekrar edilme durumlarina gore tema ve kodlar olusturulmustur. Arastirmanin sonunda, 2024
TYMM Hayat Bilgisi Ogretim Programinda bulunan degerlerin eserlerde énemli 6lgiide yer
aldig1 goriilmiistiir. Ozellikle eserlerde en ¢ok ulasilan degerler arasinda “aile biitiinliigii”,
“sevgi”, “yardimseverlik” ve “dostluk™ degerleri yer almaktadir. Bu baglamda incelenen seri

cocuk kitaplarinin degerler acisindan egitici ve dgretici yonii bulundugu sdylenebilmektedir.

Anahtar Kelimeler: Oykiilerle Aile I¢i Davranis Egitimi, Degerler, TYMM

“STORY-BASED FAMILY BEHAVIOURAL EDUCATION” SERIES CHILDREN'S
BOOKS EXAMINED WITHIN THE VALUES FRAMEWORK OF THE TYMM LIFE
SKILLS TEACHING PROGRAMME

ABSTRACT

In our era, children's literature plays a highly active role in ensuring that values are preserved
and instilled in society across generations. Children's literature, comprising educational and
instructive works, serves as an important educational tool in enabling children to embrace these

values and incorporate them into their behaviour from an early age. The aim of this study is to
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examine nine children's books from the series entitled “Family Behaviour Education through
Stories,” written by author Seyit Ahmet Uzun as part of the ‘I Read, Istanbul Reads’ project
carried out by the Istanbul Provincial Directorate of National Education under the Istanbul
Governorate, in terms of the values included in the 2024 TYMM Life Skills Teaching
Programme. In the research, the books containing the stories were examined using the
document analysis method, one of the qualitative research methods. The data obtained were
analysed using descriptive analysis methods, and themes and codes were created according to
their frequency of repetition. At the end of the research, it was observed that the values included
in the 2024 TYMM Life Skills Teaching Programme were significantly represented in the
works. The values most frequently encountered in the works include ‘family unity,” ‘love,’
‘kindness,” and ‘friendship.’ In this context, it can be said that the series of children's books

examined have an educational and instructive aspect in terms of values.

Keywords: Family Behaviour Education through Stories, Values, TYMM

1. GIRiS

Gecmisten giiniimiize toplumsal yagamin bir {iyesi olan bireyler, varliklarin1 devam ettirmek ve
saglikli iliskiler gelistirebilmek icin degerlere ihtiya¢ duyarlar. Degerler, bireylerin ve
toplumlarin davranislarin1 yonlendiren birer kavram olarak 6n plana ¢ikmaktadir (Turan &
Ulusoy, 2014). Ozellikle egitim anlaminda yogun igerige sahip olan hikiye ve roman gibi edebi
eserler kazandirilmak istenen degerlerin kisilerle bulusmasinda rol oynamaktadir. Bu yoniiyle
edebi eserler kisilerin karakterlerle bag kurarak degerleri i¢sellestirmesi ve onlar1 rol model
olarak almasini saglamaktadir. Dolayisiyla edebi eserler, degerlerin gelecek nesillere
aktarilmasinda lokomotif gorevi istlenmektedir (Ayyildiz ve Canli Aktiirk, 2023). Bu
baglamda erken yasta Ogrencilerin hayatlarinda ve 6grenme siireclerinde ¢ocuk edebiyati
eserleri araciligiyla degerlerle tanigabilmesi biiyiik 6nem tasimaktadir (Uzuner Yurt, 2012).
Hedef kitlesi ¢ocuklar olan ¢ocuk edebiyati iriinlerinde hem egitici anlamda hem de 6gretici
anlamda birgok endisenin oldugu sdylenebilmektedir. Ozellikle ¢ocugun biligsel ve duyussal
diinyasina uygunluga gore kaleme alinip kurgulanmis olmasi en temel amaglar arasindadir. Bu
bakimdan gerceklestirilecek olan degerler egitimi, farkli bicimlerde uygulansa da en ¢ok
degerleri iceren metinlerin okutularak, vurgulanmasi ve bu degerlerden bahsedilerek
etkinliklerle kazandirilmasi seklinde olabilmektedir (Simsek, 2020). Kiiciik yastaki cocuklarin
kazanmasi istenen degerler, 6gretim programlar1 vasitasiyla kazandirilmaktadir. Ozellikle
ilkokulun mihver derslerinden biri olan Hayat Bilgisi dersi degerlerin 6gretilmesinde biiyiik rol

almaktadir (Kurtdede Fidan, 2015). Hayat Bilgisi Dersi Ogretim Programi, 1926 yilindan
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bulundugumuz yila kadar farkli donemlerde yenilenen bir yapiya sahip olmustur (Giindogan,
2020). En son 2024 yilinda yapilan diizenlemeler sonucunda, program Tiirkiye Yiizyilt Maarif
Modeli (TYMM) catisi altinda yeniden tasarlanmis ve 2024-2025 egitim-0gretim yilindan tilke
genelinde kademeli bigimde uygulanmaya baglanmistir. TYMM Hayat Bilgisi Dersi Ogretim
Programi yapis1 itibariyle beceriler, okuryazarliklar, egilimler ve degerler gibi cesitli
bilesenlerin biitiinlestirilmesiyle meydana getirilmistir (MEB, 2024b). “Kdklerden Gelecege”
bakis agisiyla sekillenen TYMM’ nin ortak metninde yer alan degerler, Hayat Bilgisi Dersi
Ogretim Programi’nda da yer alarak nemli bir islevi iistlenmis ve 6grencilerin bu degerlerle
bulusarak sahip olmasi hedeflenmistir (MEB, 2024a). Programa dahil edilen bu degerler Sekil

1’de sunulmustur.

Sekil 1. Hayat Bilgisi Dersi Ogretim Programinda Yer Alan Degerler

Sekil 1 incelendiginde TYMM Hayat Bilgisi Dersi Ogretim Programinda “Adalet, Sevgi,
Miitevazilik, Ozgiirliik, Sabir, Saygi, Caliskanlik, Dostluk, Sorumluluk, Vatanseverlik,
Yardimseverlik, Duyarlilik, Merhamet, Tasarruf, Temizlik, Diiriistliik, Estetik, Aile Biitiinltigii,
Mahremiyet, Saghkli Yasam” seklinde 20 adet degere yer verildigi goriilmektedir (MEB,
2024b).

Bu arastirmada Istanbul Valiligi’nin 2023 yilinda Istanbul il Milli Egitim Miidiirliigii
koordinesinde yiiriittiigii “Ben Okuyorum, Istanbul Okuyor” projesi kapsaminda okullara temin
ettigi Seyit Ahmet Uzun tarafindan kaleme alimis “Oykiilerle Aile I¢i Davranis Egitimi” serisi
olan adli ¢ocuk kitaplarinin 2024 TYMM Hayat Bilgisi 6gretim programinda yer alan degerler
acisindan incelenmesine dayanmaktadir. “Ben Okuyorum, Istanbul Okuyor” projesinin amact;

ogrencilere okuma aliskanlig1 kazandirarak, dilimizi kurallarina uygun, dogru ve etkin bir
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sekilde kullaniminin desteklendigi ve okul kiitiiphanelerinde bulunan kitap sayilarinin
zenginlestirilmesinin hedeflenmesidir.

Literatiir incelendiginde Hayat Bilgisi dersi 6gretim programi ve degerler ile ilgili (Avct ve
Kayabasi, 2018; Balik, 2016; Demir ve Merter, 2019; Elmas ve Oguz, 2025; Gozel, 2018;
Meydan ve Bahge, 2010; Oztepe ve Utkiir Giilliihan, 2023) arastirmalar bulunmaktadir. Ayrica
farkl1 edebi tiirlerde degerlerin yansitilmasi ile ilgili yapilan (Akkaya, 2014; Bulut, 2021;
Delican, 2022; Eker ve Erdogan, 2019; Eker ve Ertek Eroglu, 2024; Kaplan ve Peker, 2022;
Kili¢ ve Y1lmaz, 2018; Otmar ve Erdem, 2019; Ozdemir ve Atas, 2021; Sarikaya ve Aydeniz,
2021; Sakarya & Yumugan, 2025; Tiirk, 2022; Uygun ve Biiyiikkalayci, 2025) ¢alismalar
mevcuttur.

2. CALISMA ALANI

Arastirmanin Amaci

Bu ¢alismanin amaci Istanbul Valiligi’nin Istanbul il Milli Egitim Miidiirliigii koordinesinde
yiiriittiigii “Ben Okuyorum, Istanbul Okuyor” projesi kapsaminda yazar Seyit Ahmet Uzun
tarafindan kaleme alinmis “Oykiilerle Aile i¢i Davranis Egitimi” serisi adl1 ocuk kitaplarinin
2024 TYMM Hayat Bilgisi Dersi Ogretim Programinda yer alan degerler bakimindan
incelenmesidir.

3. MATERYAL VE YONTEM

3.1. Arastirmanin Yontemi
Bu arastirmada nitel arastirma yontemlerinden dokiiman incelemesi kullanilmistir. Dokiiman

analizi, arastirmada incelenmek istenen konularla ilgili bilgileri etmek i¢in yazili materyallerin
sistematik bigimde inceleyerek analiz etmeyi saglayan bir yontemdir (Yildirim ve Simsek,
2006).

3.2. Veri Toplama Araclari ve Siirecleri

Arastirmada veri toplama arac1 olarak “Ben Okuyorum, Istanbul Okuyor” projesi kapsaminda
yazar Seyit Ahmet Uzun tarafindan kaleme alinmis “Oykiilerle Aile I¢i Davrams Egitimi”
serisinden olusan ¢ocuk kitaplar1 kullanilmistir. Arastirmada veri kaynag1 olarak kullanilan

cocuk kitaplarinin genel anlamda kiinyesi Tablo 1.” de sunulmustur.
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Tablo 1. Cocuk kitaplarinin kiinyeleri

Kitabin Ad1 Yazan Basim Yih Yayinevi Sayfa Sayisi
Zeynep Yardimlagsmay1  Seyit Ahmet Uzun 2025 Kariyer 24
Ogreniyor Yayimnlar

Zeynep Merhametli Seyit Ahmet Uzun 2025 Kariyer 24
Olmay1 Ogreniyor Yayimnlar

Zeynep Paylasmay1 Seyit Ahmet Uzun 2025 Kariyer 24
Ogreniyor Yayimnlar

Zeynep Sorumluluk Seyit Ahmet Uzun 2025 Kariyer 24
Sahibi Olmay1 Yaymlari

Ogreniyor

Zeynep Sevmeyi ve Seyit Ahmet Uzun 2025 Kariyer 24
Yardim Etmeyi Yaymlari

Ogreniyor

Yusuf Diiriist Olmay1 Seyit Ahmet Uzun 2025 Kariyer 24
Ogreniyor Yayinlari

Yusuf Giivenilir Seyit Ahmet Uzun 2025 Kariyer 24
Olmay1 Ogreniyor Yayinlari

Yusuf Saygili Olmay1 Seyit Ahmet Uzun 2025 Kariyer 24
Ogreniyor Yayinlari

Yusuf Deger-Kiymet Seyit Ahmet Uzun 2025 Kariyer 24
Bilmeyi Ogreniyor Yayinlari

Tablo 1 incelendiginde arastirmada kullanilan veri toplama araglarinin sayfa sayilarinin ayni
oldugu ve basim yillarinin birbirine yakin oldugu goriilmiistir.

3.3. Verilerin Analizi

Bu arastirmada veriler analiz edilirken betimsel analizden yararlanilmistir. Betimsel analizde
elde edilen veriler daha Onceden belirlenmis temalara gore analiz edilirek Ozetlenir ve
yorumlanir. Betimsel analizde dogrudan alintilara sik sik yer verilebilmektedir (Yildirim ve
Simsek, 2006). Betimsel analiz ile ger¢eklestirilen ¢oziimlemede metne bagli kalinmasi biiyiik
onem tasimaktadir. Bu dogrultuda ¢ocuk kitaplarinin analizinde betimsel analiz yapilarak,
dogrudan alintilara bulgular kisminda yer verilmistir.

4.1. Bulgular

Arastirma kapsaminda dokiiman incelemesine tabi tutulan eserlerin TYMM Hayat Bilgisi

Ogretim programi baglaminda yer alan toplam degerlere iliskin veriler Tablo 2’de gosterilmistir.
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Tablo 2. Hikaye kitaplarinda yer alan degerler

ISARC

Hikaye
Kitaplarimin Ad1

Aile Biitiinliigii (f)

Cahskanhk (f)
Dostluk (f)

Diiriistliik (f)

Duyarhlik (f)
Merhamet (f)

Sayg (f)

Sevgi (f)

Sorumluluk (f)

Temizlik (f)

Toplam (f)

Zeynep
Yardimlasmay
Ogreniyor

—_
oo
[

—_—

(V)]

—

—

| Yardimseverlik (f)

w
=

Zeynep
Merhametli
Olmay1
Ogreniyor

[\S]
—_

Zeynep
Paylagmayi
Ogreniyor

14

26

Zeynep
Sorumluluk
Sahibi Olmay1
Ogreniyor

19

36

Zeynep Sevmeyi
ve Yardim

Etmeyi Ogreniyor

14

17

40

Yusuf Diiriist
Olmayi
Ogreniyor

14

32

Yusuf Giivenilir
Olmay
Ogreniyor

21

Yusuf Saygih
Olmay
Ogreniyor

14

30

Yusuf Deger-
Kiymet Bilmeyi
Ogreniyor

10

29

Toplam

75 4 29

49

20

37

239

Tablo 2 incelendiginde “Oykiilerle Aile I¢i Davrams Egitimi” serisinden olusan g¢ocuk

kitaplarinin, dogrudan ya da dolayli olarak toplamda 11 degeri kapsadigi goriilmektedir.

Eserlerde aile biitiinliigii degeri ile ilgili en fazla (f=75) yer verildigi gozlenirken, sevgi degeri

ikinci sirada en ¢ok (f=49) yer verilen deger olarak goriilmektedir. Ardindan diger degerler;
yardimseverlik (f=37), dostluk (f=29), sorumluluk (f=20), diiristlik (f=9), temizlik (f=9),
merhamet (f=7), saygt (f=6), ¢aliskanlik (f=5) ve en az tekrarlanan duyarlilik (f=3) seklinde

siralanmaktadir. Tabloda incelenen degerlere 6rnek verebilmek icin s6z konusu ¢ocuk kitaplar

serisinden dogrudan alintilara yer verilmistir.
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Aile Biitiinliigii

Arastirmada incelenen ¢ocuk kitaplarinda dogrudan ve dolayli olarak en fazla yer verilen aile
biitiinligli degeriyle; aile sevgisi, aileye giivenme ve Onem verme seklinde verilmistir.
Kitaplarda yer alan aile biitiinliigii degeri ile ilgili alintilar su sekildedir:

“Kardeslik sonsuz mutluluga acilan bir kapiydi.” (Yusuf Deger-Kiymet Bilmeyi
Ogreniyor, s.24)

“-Sagolun canim ailem, sizi ¢ok seviyorum, diyerek mutlulugunu dile getirdi.” (Yusuf
Saygili Olmay1 Ogreniyor, s.21)

“_Oziir dilerim anne! Yorgun oldugunu, dinlenmek istedigini anlamadim. Sadece
kendimi diisiindiim. Sana haksizlik ettim.” (Zeynep Sevmeyi ve Yardim Etmeyi Ogreniyor,
s.15)

Sevgi

Arastirmaya konu olan eserlerde dogrudan ya da dolayli olarak en cok ikinci tekrarlanan sevgi
degeri; arkadaglarin1 sevmek, 6gretmenini sevmek ve ailesini sevmek olarak belirtilmistir.
Eserlerde yer alan sevgi degeri ile ilgili alintilar su sekildedir:

“Zeynep yarismaya giivenle girecekti. Ciinkii yanminda sevgili ablasi vardi. Ona cani
goniilden sarildi.” (Zeynep Yardimlasmay1 Ogreniyor, s.24)

“O giin Zeynep i¢in ¢ok giizel gec¢ti. Kendisini motive eden, yonlendiren ogretmenine
igten bir sevgi duydu. Hafta sonu kirlardan o6zenerek topladi c¢icekleri bir buket yapti.
Ogretmenine sundu.” (Zeynep Sorumluluk Sahibi Olmay1 Ogreniyor, s.24)

“...Bir demet giil alip yamma gelmistin. Sevmek, sevilen kigiye yardim etmeyi
gerektiriyordu.” (Zeynep Paylasmay1 Ogreniyor, s.15)

Yardimseverlik

Incelenen ¢ocuk kitaplarinda dogrudan ve dolayli olarak toplamda iigiincii sirada tekrarlanan
yardimseverlik degeri; aileye ve arkadaglara yardim etme sekilde 6n plana ¢ikmistir. Bu deger
ile ilgili alintilar su sekildedir:

“-Biliyor musun bugiin Umut’u heyecanli gordiim. Ne oldugunu sordugumda, Yusuf
abinin yamina ge¢ kaldigini ¢iinkii annesinin onemli bir isine yardim ettigini soyledi. (Yusuf
Giivenilir Olmay1 Ogreniyor, s.11)

“-Zeynep bu ceketlerin hangisini ihtiya¢ sahibine vereyim? Bu konuda bana yardim
eder misin?” (Zeynep Merhametli Olmay1 Ogreniyor, s.12)

“Ablasimin kendisine yardim edecegini 6grenmesi Zeynep'i ¢ok sevindirdi.” (Zeynep

Yardimlasmay1 Ogreniyor, s.14)
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Dostluk

Arastirma kapsaminda incelenen eserlerde dogrudan ve dolayli olarak en fazla yer verilen
dordiincii deger olan dostluk degeri ile ilgili alintilar su sekildedir:

“...Ge¢ kalmak istemiyordu. Verdigi sozde orada olmaliydi. Giinii hareketlendigi icin
can stkintist gitti. Simdi arkadaglaryyla bulusmanin heyecanini yasiyordu.” (Yusuf Saygili
Olmay1 Ogreniyor, s.6)

“...Bir arkadagin hatasu affetmeyip ona tavir almakta arkadaslar arasinda kazaya
neden olur mu?” (Zeynep Sorumluluk Sahibi Olmay1 Ogreniyor, s.9)

“-Evet Yusuf, o saat benim i¢in onemli! Sevdigim bir arkadasimin hediyesidir, dedikten
sonra disart ¢ctkmak icin hazirland:”. (Yusuf Diiriist Olmay1 Ogreniyor, s.7)

Sorumluluk
Incelenen ¢ocuk kitaplarinda dogrudan ve dolayl olarak yer verilen sorumluluk degeri ile ilgili
alintilar su sekildedir:

“-Zeynep biliyorsun derse vaktinde gelmekte sorumluluktur. Sorumlulugu yerine
getirmeyen égrenci béyle mahcup olur...” (Zeynep Sorumluluk Sahibi Olmay1 Ogreniyor, s.17)
Diiriistlik
Arastirmaya konu olan eserlerde dogrudan ya da dolayli olarak tekrarlanan diiriistliik degerine
dogru soz sdyleme ve soziine sadik olma seklinde deginilmistir. Bu deger ile ilgili alintilar su
sekildedir:

“Yusuf diiriist olmanin ne kadar onemli oldugunu amcasindan boylece ogrenmis oldu.”
(Yusuf Diiriist Olmay1 Ogreniyor, s.24)

Temizlik
Calismaya konu olan eserlerde dogrudan ya da dolayli olarak yer verilen temizlik degerine
yasadigimizin yerin temiz olmasi seklinde deginilmistir. Bu deger ile ilgili alint1 su sekildedir:

“Aslan yattigi yerden belli olur kardesim! Odamizi temiz tutmak kendimize verdigimiz
degerin bir gostergesidir.” (Yusuf Deger-Kiymet Bilmeyi Ogreniyor, s.9)

“Ve kitaplar: dolaba koymadan once dolabi giizelce sildim, temizledim.” (Zeynep
Yardimlasmay1 Ogreniyor, s.11)

Merhamet
Arastirmaya konu olan eserlerde dogrudan ya da dolayli olarak tekrarlanan merhamet degerine
insanlara gosterilen merhamet seklinde deginilmistir. Bu deger ile ilgili alintilar su sekildedir:

“O giin Hasan Dede ile Zeynep ¢ok giizel vakit gecirdi. Yetim arkadasini ziyaret ettiler.
Ihtiyag sahiplerini sevindirdiler.” (Zeynep Merhametli Olmay1 Ogreniyor, s.24)
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“Zeynep gordiin mii merhametli olmak ne kadar giizel bir duygu ve davranis degil mi?”

(Zeynep Merhametli Olmay1 Ogreniyor, s.24)

Saygi

Arastirmada yapilan incelemede eserlerde dogrudan ya da dolayli olarak tekrarlanan saygi
degerine biiyiiklere karsi olan davraniglarda uygun davranma sekilde deginilmistir. Bu deger
ile ilgili alint1 su sekildedir:

“-Baba seni seviyorum, sana sesimi yiikselttigim ve bagirdigim icinde oziir dilerim. Bir
daha sesimi hig yiikseltmeyecegim, dedi.” (Yusuf Saygili Olmay1 Ogreniyor, s.6)
Cahskanhk
Arastirmada incelenen ¢ocuk kitaplarinda dogrudan ve dolayli olarak en az yer alan degerlerden
olan ¢aliskanlik degeri ile ilgili alint1 su sekildedir:

“Zeynep bu siir igin ¢ok caligmisti. Farkli bir siir olmasini istemisti...” (Zeynep
Sorumluluk Sahibi Olmay1 Ogreniyor, s.18)

Duyarhhk
Arastirma siirecinde incelenen ¢ocuk kitaplarinda dogrudan ve dolayli olarak duyarlilik degeri
ile ilgili alintilar su sekildedir:

“-Zeynep dolaptaki kitaplarimi diizeltir misin? Demistin. Etraf ¢ok daginikti. Ama sen
benim i¢cin onemliydin. Soyledigini ikiletmemistim. Peki ablacigim hemen toparlyyorum,
dedim.” (Zeynep Yardimlasmay1 Ogreniyor, s.10)

“- Seni iizdiigiim icin tekrar oziir dilerim anne, diyerek gonliinii aldi...” (Zeynep
Sevmeyi ve Yardim Etmeyi Ogreniyor, s.23)

4.2. Tartisma

Yazar Seyit Ahmet Uzun’un kaleme aldig1 “Oykiilerle Aile i¢i Davrams Egitimi” serisinden
olusan 9 cocuk kitabinda 2024 TYMM Hayat Bilgisi dersi 6gretim programi baglaminda
toplamda 239 degere yer verdigi goriilmiistiir. Ulasilan bulgular 15181nda eserlerin toplaminda
en ¢ok karsilagilan aile biitlinliigii degeri aile sevgisi, aileye giivenme ve dnem verme seklinde
yer almistir. Sakarya ve Yumugan (2025) tarafindan yapilan arastirmada ulasilan aile biitiinligi
degeri genis yer kaplamaktadir. Aile biitiinliigli degerini sirasiyla sevgi ve yardimseverlik
degerleri takip etmistir. Calismada ulasilan sevgi degeri en ¢ok aile sevgisi seklinde ele alinmis
olup alan yazin incelendiginde yapilan ¢alismalarda sevgi degerinin diger degerlere gore daha
ulagilir oldugu saptanmistir. Sakarya ve Yumugan (2025), Tiirk (2022), Giimiis (2017) ve
Yilmaz (2018) tarafindan yapilan caligmalarda da en c¢ok sevgi degerine ulasildig tespit
edilmistir. Arastirmada c¢ok tekrarlanan yardimseverlik degeri aileye ve bagkalarina yardim

etmek olarak ele alinmig olup, alanyazinda Tiirk (2022) tarafindan yapilan arastirmada daha az
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rastlanan degerler arasinda olmustur. Arastirmada incelenen eserlerde ulasilan dostluk degerine
giiven duyma, arkadaslari i¢in elinden geleni yapma sekliyle yer verilmis olup Dilek (2017)
tarafindan yapilan arastirmada dostluk degerine yer verilmistir. Ayrica incelenen eserlerde
ulagilan sorumluluk deger ailemize, kendimize ve etrafimizdaki insanlara karsi yapmamiz
gerekenler olarak ele alinmis olup, Ayyildiz ve Canli Aktirk (2023) tarafindan yapilan
aragtirma da ulasilan degerler arasinda bulunmaktadir. Calismada ulagilan az rastlanan
diiriistliik degerinin Sakarya ve Yumugan (2025) tarafindan yapilan ¢alismada en sik rastlanan
degerler arasinda oldugu saptanmistir. Diiriistliik degeriyle ayn1 sayida ulasilan temizlik degeri
kisinin yasadigi ¢evrenin temizligi olarak konu edinilmis olup Giines Alamdar ve Ceylan (2025)
tarafindan gergeklestirilen aragtirmanin sonucunda da daha az ulasilan degerler arasinda
olmustur. Yapilan calisma sonucunda eserlerde merhamet, ¢aliskanlik, saygi ve duyarlilik
degerlerine daha az deginilmistir. Literatlirde Eker ve Ertek Eroglu (2024) tarafindan yeni nesil
hikaye kitaplarinin incelendigi arastirmasinda saygi degeri daha az rastlanan degerlerdendir.
Ayrica Cakir ve Ozdemir (2023) tarafindan gerceklestirilen arastirmada caliskanlik degerinin
genis yer kapladigi tespit edilmistir. Ayrica Giines Alamdar ve Ceylan (2025) tarafindan cocuk
romanlartyla gergeklestirilen arastirmanin sonucunda duyarlilik en ¢ok ulasilan degerler
arasindadir.

5. SONUCLAR

Sonug itibariyle incelenmis olan “Oykiilerle Aile I¢i Davrams Egitimi” serisi adli ¢ocuk
edebiyat1 kitaplar1 2024 TYMM Hayat Bilgisi dersi 6gretim programinda bulunun 20 degerden
11’1ini icermektedir. Adalet, sabur, estetik, saglikli yasam, mahremiyet, miitevazilik, 6zgiirliik,
tasarruf ve vatanseverlik degerlerine eserlerde rastlanilmamistir. Eserlerde o6zellikle sevgi,
dostluk, yardimseverlik, aile biitiinliigii degerlerine yogun bir sekilde yer verilmistir. Ayrica
hikaye kitaplariin etkileyici ve canli resimleri, igerdigi zengin kelime hazinesi ile degerler
anlattiminda kullanilan dilin hitap ettigi yas grubuna uygunlugu yoniinden Ogrencilerin
faydalanabilecegi bir yazili kaynaktir. Daha sonra yapilacak aragtirmalar i¢in ¢ocuk kitaplarinin
TYMM Hayat Bilgisi 6gretim programinda bulunan farkli 6geler agisindan incelenmesi
Onerilebilir.
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OZET

Degerlerin kusaklardan kusaklara aktariminda ¢ocuk kitaplar1 kritik bir islev {istlenmektedir.
Cocuk kitaplari, degerlerin aktarimini kolaylastirmanin yani sira, bu degerlerin ¢ocuklar
tarafindan benimsenip icsellestirilmesini ve davranisa doniistiirmelerini destekleyen onemli
birer egitim araclaridir. Bu calismanin amaci Istanbul Valiligi’nin Istanbul il Milli Egitim
Miidiirliigii koordinesinde yiiriittiigii “Ben Okuyorum, Istanbul Okuyor” projesi kapsaminda
yazar Yagmur Kartal tarafindan kaleme alinmis “Mutlulugu Arayan Kuakka” ve “Bir
Ornitorenk Masali” adli ¢ocuk kitaplarinin 2024 TYMM Hayat Bilgisi Dersi Ogretim
Programinda yer alan degerler bakimindan incelenmesidir. Yapilan arastirmada eserler nitel
arastirma yontemlerinden biri olan dokiiman incelemesi yontemiyle incelenmistir. Ulagilan
veriler betimsel analiz yontemiyle ¢6ziimlenmis, tekrar edilme durumlarina gore tema ve kodlar
olusturulmustur. Arastirmanmn sonunda, 2024 TYMM Hayat Bilgisi Ogretim Programinda
bulunan degerlerin eserlerde parga parga yer aldigi goriilmiistiir. Dolayistyla incelenen ¢ocuk
kitab1 &grencilerin bu degerleri kazanmasinda ve degerlerin nesilden nesile aktarilmasinda

yardimci olabilecektir.

Anahtar Kelimeler: Mutlulugu Arayan Kuakka, Bir Ornitorenk Masali, Degerler,
TYMM

AN ANALYSIS OF CHILDREN'S BOOKS TITLED MUTLULUGU ARAYAN
KUAKKA IN THE CONTEXT OF VALUES IN THE TYMM LIFE SKILLS
TEACHING PROGRAMME AND BIR ORNITORENK MASALI

ABSTRACT

Children's books play a critical role in the transmission of values from generation to generation.
Children's books are important educational tools that not only facilitate the transmission of
values but also support children's adoption and internalisation of these values and their

transformation into behaviour. The aim of this study is to examine the children's books
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“Mutlulugu Arayan Kuakka” ve “Bir Ornitorenk Masal1” written by author Yagmur Kartal as
part of the "I Read, Istanbul Reads" project coordinated by the Istanbul Provincial Directorate
of National Education. The data obtained were analysed using the descriptive analysis method,
and themes and codes were created according to their frequency of occurrence. At the end of
the study, the values found in the 2024 TYMM Life Skills Teaching Programme were analysed.
The data obtained was analysed using descriptive analysis, and themes and codes were created
according to their frequency of repetition. At the end of the research, it was observed that the
values included in the 2024 TYMM Life Skills Teaching Programme were present in fragments
in the works. Therefore, the children's books examined can assist students in acquiring these

values and in passing them on from generation to generation.

Keywords: Mutlulugu Arayan Kuakka, Bir Ornitorenk Tale, Value, TYMM

1. GIRIS

(Cagimizda insan iligkilerinde ve sosyal hayatta oldukca sozii edilen ve 6gretim programlarinin
da vazgecilmez unsurlarindan birini olusturan deger kavramini bir¢ok arastirmaci
tanimlamigtir. Bu konuda Schwart (1992) deger tanimini, insanlarin olaylar karsisindaki
degerlendirmeleri ve gosterdikleri tutum ve davranislar icin birer yol gosterici olarak ifade
etmektedir. Halstead & Taylor (1996) ise degerleri, davranislarimizi yonlendiren, karar verme
stirecimize yardimci olarak yapacagimiz degerlendirmeye katki saglayan, benligimizi olusturan
ilke, inang, diisiince ve yasam standartlar1 gibi bir¢ok unsuru seklinde ifade etmektedir. Ayrica
bireylerin benimsedigi degerler, toplumsal anlamda yerlerini belirlemede oldukg¢a 6nem
tasimaktadir. Ozellikle bu degerler, bireylerin gevresindeki insanlarla iletisimini ve toplumsal
konumunu dogrudan etkileyecek bir zemin hazirlamaktadir (Yazici, 2006). Dolayisiyla ifade
edilen tanimlardan hareketle deger kavraminin insanlarin gegmisinden gelecegine hayatlarinda
onemli bir yonlendirme mekanizmasi gorevi oldugu sdylenebilmektedir. Bu baglamda kiigiik
yasta Ogrencilerin sahip olmasi hedeflenen degerler, o6gretim programlar1 araciligiyla
kazandirilmaktadir. Bu durumdan dolay1 ilkokulun mihver derslerinden biri olan Hayat Bilgisi
dersi degerlerin aktarilmasinda 6nemli rol oynamaktadir. Ayrica Hayat Bilgisi dersi ile degerler
ogretiminin amaglar1 birbiriyle ahenkli olacak sekilde adaptasyon gostermektedir (Kurtdede
Fidan, 2015). Hayat bilgisi dersi 6gretim programi zaman ig¢inde birgok giincelleme ve degisime
tabi olmustur. 1926 yilindan itibaren 6gretim programlarinda yerini koruyan Hayat Bilgisi dersi
ogretim programi (Gilindogan, 2020), 2024 yilinda programlarda yapilan son giincellemelerle
2024 Tiirkiye Yiizyili Maarif Modeli (TYMM) Hayat bilgisi dersi 6gretim programi seklinde

programlar arasinda yerini almistir. 2024-2025 egitim 6gretim yilinda ilkokul 1. siniflardan
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baslayarak iilkenin tamaminda kademeli bir sekilde uygulanan TYMM Hayat Bilgisi dersi
Ogretim programi beceri ¢esitleri, okuryazarliklar, egilim ve degerler gibi bir¢cok bilesenin
entegrasyonu ile elde edilmistir (MEB, 2024b). Bu noktada mottosu “Koklerden Gelecege”
(MEB, 2024a) seklinde olan TYMM ortak metninde bulunan degerler Hayat Bilgisi dersi
Ogretim programinda da yerini alarak, 6grencilere kazandirilmasi hedeflenmistir. Bu dogrultuda

TYMM Hayat Bilgisi Dersi Ogretim Programinda yer alan degerler 6grenme alanlar1 ve

siiflara gore Tablo 1.’de sunulmustur.

Tablo 1. Hayat Bilgisi Dersi Ogretim Programinda Yer Alan Degerler

Ogrenme ‘g ¢ 2. Smif 3. Simf
Alanlan
Adalet, Caliskanlik, Adalet, Caligkanlik, Dostluk,
Ben ve z’}dalet, Sevgi Miitevazilik, Dostluk, Miitevazilik, Miitevazilik, Ozgﬁrlﬁk Sabrr, Saygt,
Okulum Ozgiirliik,Sabir, Saygi Sabir, Saygi,Sevgi Sorumluluk, Vatanseverlik,

Yardimseverlik

Sagligim ve

Mahremiyet, Ozgiirliik,
Saglikli Yasam, Saygi,

Mahremiyet, Sabir,
Saglikli Yasam,

Mahremiyet, Saglikli Yasam,

Givenligim g " miuluk, Temizlik Sorumluluk, Temizlik ~ Sorumiuluk, Temizlik
Ailem ve Aile Biitinliigi, Aile Biitiinliigii, Aile Butunlugu, Ejahskanhk,
Toplum Mahremiyet, Merhamet, Duyarlilik, Saygi, gost}lrllli,kD;rEilusk, Mrzh?nll(et’
Saygi, Sevgi, Sorumluluk Sevgi, Sorumluluk ZBUIIUK, SaDIL, SOTUMILIUK,
Yardimseverlik
Vosagn Gt Orgoik, Stk DUk, Adeler, Gagfantc bk,
Yer ve Ulkem  Sabir, Saygi, Vatanseverlik A » D28 ’ » Saygl,

Vatanseverlik

Sevgi, Vatanseverlik,Yardimseverlik

Doga ve Cevre

Duyarlilik, Merhamet,
Saygi, Sevgi, Sorumluluk,
Temizlik

Caligkanlik, Duyarlilik,
Tasarruf, Vatanseverlik

Adalet, Caligkanlik, Duyarlilik,
Diiriistliik, Ozgiirliik, Sabur, Saygi,
Sevgi,Vatanseverlik, Yardimseverlik

Bilim .
D . Caligkanlik, Estetik, Caliskanlik, Duyarlilik, Merhamet,
Tekgsrll(;{l ve  Caliskanlik, Estetik Ozgiirliik, Sevgi Saygi, Tasarruf, Temizlik,Vatanseverlik

Tablo 1 incelendiginde TYMM Hayat Bilgisi Dersi Ogretim Programinda yer alan 20 degerin
“Adalet, Aile Biitlinliigli, Caliskanlik, Duyarlilik, Diiriistliik, Dostluk, Estetik, Mahremiyet,
Merhamet, Miitevazilik, Ozgiirliik, Sabir, Saygi, Saglikli Yasam, Sevgi, Sorumluluk, Tasarruf,
Temizlik, Vatanseverlik, Yardimseverlik,” oldugu goriilmektedir (MEB, 2024b).

Ilkokulda degerler egitimi amaciyla kullanilan hikdye, roman, siir gibi tiirler degerlerin
ogrencilere kolayca aktarilmasina olanak saglayarak benimsemesinde gorev iistlenmektedir
(Jarolimek 1990, akt. Celik ve Bulug 2018). Kahramanlar1 ve olay kurgulari ile 6grencilerin

biligsel ve duyusgsal gelisimlerini destekleyen hikaye, ulusal ve evrensel degerleri, toplumun
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norm, gelenek ve goreneklerini eglenceli bir bicimde Ogrenmelerine olanak tanmidigindan,
Ogretim materyali olarak da kullanilabilmektedir (Eker ve Ertek Eroglu, 2024). Dolayisiyla,
hikayeler 6grencilerin degerleri eglenceli bir siirecte igsellestirmelerine imkan sunarken bu
degerlerin nesiller aras1 aktariminda araci bir rol iistlenmektedir.

Bu arastirmada Istanbul Valiligi'nin 2023 yilinda Istanbul Il Milli Egitim Miidiirliigi
koordinesinde yiiriittiigii “Ben Okuyorum, Istanbul Okuyor” projesi kapsaminda okullara temin
Arayan Kuakka” ve “Bir Ornitorenk Masali” adl1 ¢ocuk kitaplarinin 2024 TYMM Hayat Bilgisi
Ogretim programinda yer alan degerler agisindan incelenmesine dayanmaktadir. “Ben
Okuyorum, Istanbul Okuyor” projesi ile hem dgrencilerin zengin bir s6zciik hazinesine sahip
olmalar1 hem de yagamlar1 boyunca okuma kiiltiirii olusturmalar1 hedeflenmistir.

Literatiir incelendiginde Hayat Bilgisi dersi 6gretim programi ve degerler ile ilgili (Aver ve
Kayabasi, 2018; Balik, 2016; Demir ve Merter, 2019; Esemen ve Sadioglu, 2019; Gozel, 2018;
Meydan ve Bahge, 2010) arastirmalar bulunmaktadir. Ayrica farkli edebi tiirlerde degerlerin
yansitilmas ile ilgili yapilan (Akkaya, 2014; Delican, 2022; Kaplan ve Peker, 2022; Karagoz,
2017;Kili¢ ve Yilmaz, 2018;Kiiciik, Gedik ve Akkus,2014; Ozdemir ve Atas, 2021; Sarikaya
ve Aydeniz,2021; Eker ve Ertek Eroglu, 2024; Uygun ve Biiyiikkalayci, 2025) caligmalar
mevcuttur.

2. CALISMA ALANI

Arastirmanin Amaci

Bu ¢alismanin amaci Istanbul Valiligi’nin Istanbul 11 Milli Egitim Miidiirliigii koordinesinde
yiiriittiigii “Ben Okuyorum, Istanbul Okuyor” projesi kapsaminda yazar Yagmur Kartal
tarafindan kaleme alinmis “Mutlulugu Arayan Kuakka” ve “Bir Ornitorenk Masali” adli ¢ocuk
kitaplarmin 2024 TYMM Hayat Bilgisi Dersi Ogretim Programinda degerler bakimindan
incelenmesidir.

3. MATERYAL VE YONTEM

3.1. Arastirmanin Yontemi

Bu aragtirmada nitel arastirma yontemlerinden dokiiman incelemesi kullanilmistir. Dokiiman
analizi, aragtirmada incelenmek istenen olgulara iligkin bilgileri edinmek amaciyla yazili
materyallerin sistematik bicimde incelenmesini igeren ve ayn1 zamanda bir veri toplama araci
olarak kullanilabilen bir yontemdir (Y1ildirim ve Simsek, 2006).

3.2. Veri Toplama Araclari ve Siiregleri

Arastirmada veri toplama araci olarak “Ben Okuyorum, Istanbul Okuyor” projesi kapsaminda

yazar Yagmur Kartal tarafindan kaleme alinmis “Mutlulugu Arayan Kuakka” ve “Bir
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Ornitorenk Masali” ¢ocuk kitaplar1 kullanilmistir. Arastirmada veri kaynagi olarak kullanilan
cocuk kitaplarinin genel anlamda kiinyesi Tablo 2.” de sunulmustur.

Tablo 2. Cocuk kitaplarinin kiinyeleri

Kitabin Adi Yazan Resimleyen Yayinevi Sayfa Sayisi
Mutlulugu Arayan Kuakka Yagmur Kartal Giilsah Algin Ozek Vadi Yaymlarn 36
Bir Ornitorenk Masal1 Yagmur Kartal Deniz Avcier Vadi Yaymlar1 36

Tablo 2 incelendiginde arastirmada kullanilan veri toplama araglarinin sayfa sayilarinin ayni
oldugu ve basim yillarinin birbirine yakin oldugu goriilmiistiir. Bu ¢aligmada “Mutlulugu
Arayan Kuakka” adli ¢ocuk kitabinin 2025 yilina ait 3. Basimi, “Bir Ornitorenk Masali” adli
cocuk kitabinin ise 2025 yilina ait 2. Basim1 incelenmistir.

3.3. Verilerin Analizi

Bu arastirmada veriler analiz edilirken betimsel analizden yararlanilmistir. Betimsel analizde
elde edilen veriler daha Onceden belirlenmis temalara gore analiz edilirek Ozetlenir ve
yorumlanir. Betimsel analizde dogrudan alintilara sik sik yer verilebilmektedir (Yildirim ve
Simsek, 2013). Betimsel analiz ile gerceklestirilen ¢éziimlemede metinin orjinaline bagh
kalinmas1 gerekmektedir. Bu dogrultuda cocuk kitaplarinin analizinde betimsel analiz
yapilarak, dogrudan alintilara bulgular kisminda yer verilmistir.

4.1. Bulgular

Arastirma kapsaminda dokiiman incelemesine tabi tutulan “Mutlulugu Arayan Kuakka” ¢cocuk
kitabinda TYMM Hayat Bilgisi 6gretim programi baglaminda yer alan degerler Sekil 1°de
gosterilmistir.

Sekil 1. Mutlulugu Arayan Kuakka ¢ocuk kitabinda bulunan degerler

YASAM
@ MUTLULUGU
KUAKKA

YARDIMSE-
VERLIK

{5 -
{ posTLUK]
\ &, (;i.f

)

seN o\
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Sekil 1 incelendiginde “Mutlulugu Arayan Kuakka” adli cocuk kitabinda 2024 TYMM Hayat
Bilgisi 0gretim programi baglaminda yer alan 8 deger bulunmustur. Ayrica arastirma
kapsaminda incelenen diger ¢ocuk kitab1 “Bir Ornitorenk Masali”nda TYMM Hayat Bilgisi
Ogretim programi baglaminda yer alan degerler Sekil 2°de gdsterilmistir.

Sekil 2. Bir Ornitorenk Masali ¢ocuk kitabinda bulunan degerler

BIR
ORNITORENK
MASALI

Sekil 2 incelendiginde “Bir Ornitorenk Masal1” adl1 ¢ocuk kitabinda 2024 TYMM Hayat Bilgisi

ogretim programi baglaminda yer alan 11 deger bulunmustur.

Tablo 3. incelenen cocuk kitaplarinda yer alan degerler

2024 TYMM Hayat Bilgisi Mutlulugu Arayan Kuakka Bir Ornitorenk Masah
Ogretim Programinda Yer ® ®
Alan Degerler

Adalet 1
Aile biitiinliigii 2 2
Caligkanlik 4 1
Dostluk 2 9
Duyarlilik 1 1
Merhamet 1
Sabir 1
Saglikli yasam 3

Sayg1 2
Sorumluluk 1
Sevgi 7 5
Temizlik 1

Yardimseverlik 1 1
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Tablo 3 incelendiginde “Mutlulugu Arayan Kuakka” ve “Bir Ornitorenk Masali” adli ¢ocuk
kitaplarinda toplamda 2024 TYMM Hayat Bilgisi 6gretim programinda yer alan 13 deger
bulundugu goriilmektedir. S6z konusu degerlerden “aile biitiinliigii”, “caliskanlik™, “dostluk”,
“duyarhilik”, “sevgi” ve “yardimseverlik” degerlerinin her iki eserde de bulundugu tespit
edilmektedir. Ayrica sadece “Mutlulugu Arayan Kuakka” ¢ocuk kitabinda “saglikli yasam” ve
“temizlik” degerlerine yer verildigi goriiliirken, “adalet,, “merhamet”, “sabir”, “saygi” ve
“sorumluluk” degerlerine yalnizca “Bir Ornitorenk Masali” eserinde yer verildigi
goriilmektedir. Tabloda incelenen degerlere 6rnek verebilmek icin s6z konusu c¢ocuk
kitaplarindan dogrudan alintilara yer verilmistir.

Sevgi

Arastirmaya konu olan iki eserde sevgi degerine dogrudan ya da dolayli olarak “Bir Ornitorenk
Masali” nda (f=5) daha az, “Mutlulugu Arayan Kuakka” kitabinda ise daha fazla (f=7) yer
verilmistir. Ayrica iki ¢cocuk kitabinda toplamda sevgi degeri en fazla tekrarlanan deger olarak
yer almaktadir. incelenen gocuk kitaplarinda aktarilmak istenen sevgi degeri; kendini sevmek,
arkadaglarini sevmek ve dogay1 sevmek olarak belirtilmistir. Eserlerde yer alan sevgi degeri ile
ilgili alintilar su sekildedir:

“Ashinda Kuakka yagmurun yagmasina bayiirmis. Ne zaman yagmur bagslasa lastik
cizmelerini giyer, agzini kocaman agar ve yagmur damlalarini yakalamayi denermiy...”
(Mutlulugu Arayan Kuakka, s.11)

“Aslinda Kuakka her sabah penceresinden giinesin dogusunu izlemeye bayilirmig.”
(Mutlulugu Arayan Kuakka, s.7)

“Perdeli ayaklari, sevecen bakislari ve daha bir¢ok farkl ozelligi ile sanki bir siirii
hayvant bir araya getirip yapimis pelus bir oyuncaga benziyormug” (Bir Ornitorenk Masali,
s.13)

Dostluk

Arastirma kapsaminda incelenen iki eserde dogrudan ya da dolayli olarak “Bir Ornitorenk
Masali” nda en fazla yer verilen degerlerden birisi olan dostluk (f=9) degerine “Mutlulugu
Arayan Kuakka” kitabinda daha az (f=2) yer verilmistir. Ayrica toplamda dostluk degeri iki
cocuk kitabinda en fazla tekrarlanan ikinci deger olarak yer almaktadir. Incelenen ¢ocuk
kitaplarinda aktarilmak istenen dostluk degeri; arkadas edinmek ve arkadaslari i¢in elinden
geleni yapmaya calismak seklindedir. Eserlerde yer alan dostluk degeri ile ilgili alintilar su
sekildedir:

“Keske dostlarimda benim kadar mutlu olabilse” (Mutlulugu Arayan Kuakka, s.12)

“Liitfen korkma, niyetim sadece arkadas olmak seninle.” (Bir Ornitorenk Masali, s.14)
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“Ne yani, kuyruklarimiz benzer diye arkadas olacagimizi mi sandin? Isim basimdan
askin, hadi var git yoluna.” (Bir Ornitorenk Masalt, s.19)

“Ustelik arkadaslik dedigin, kendiliginden kurulan, kalbini sicactk duygularla dolduran
harika bir bag degil miymis?” (Bir Ornitorenk Masal1, s.27)

Cahskanhk

Calismada incelenen “Mutlulugu Arayan Kuakka” kitabinda daha fazla yer verilen ¢aliskanlik
(f=4) degerine dogrudan ya da dolayli olarak “Bir Ornitorenk Masali” nda daha az (f=1)
deginilmistir. Ayrica her iki ¢ocuk kitabinda toplam caliskanlik degeri en fazla tekrarlanan
ficiincii deger olarak yer almaktadir. Incelenen ¢ocuk kitaplarinda caliskanlik degeri ile ilgili
alintilar su sekildedir:

“Hemen donmiis diikkanina, sivamig kollarint Kuakka. O gece uyumadan, sabaha kadar
kurabiye pisirmig...” (Mutlulugu Arayan Kuakka, s.11)

“Kuakka hemen ise koyulmusg, herkese yetecek kadar piif ¢icegi toplamis...”" (Mutlulugu
Arayan Kuakka, s.22)

“Hayvanlarin isi cokmus. Tan yeri agarinca baslarlarmis kosusturmaya. Bir oraya bir
buraya, deger mi hi¢ bu kadar yorulmaya?”” (Bir Ornitorenk Masali, s.6)

Aile Biitiinliigii

Incelenen ¢ocuk kitaplarinda dogrudan ve dolayli olarak aile biitiinliigii degeriyle ilgili
“Mutlulugu Arayan Kuakka” kitabinda (f=2) ve “Bir Ornitorenk Masali” nda (f=2) esit sayida
deginilmistir Incelenen masallarda aktarilmak istenen aile biitiinliigii degeri; aile sevgisi, aileye
onem verme seklinde verilmistir. Kitaplarda yer alan aile biitiinliigii degeri ile ilgili alintilar su
sekildedir:

“Mutluluk ona dedesinden miras kalmis.” (Mutlulugu Arayan Kuakka, s.4)

“Hatta basucundan aywmadigi bir de madalyasi varmis. Soylenenlere gére dedesi bu
madalyayr zorlu bir mutluluk yarigindan kazanmis. Kuakka da en az dedesi kadar mutlu bir
hayvanmig...” (Mutlulugu Arayan Kuakka, s.5)

“Bu kosturmanin arasinda kendine korunakl: bir yer arayan sevimli mi sevimli bir Anne
Ornitorenk varmis. Vakti gelince yumurtalarini birakmak icin sakin ve giivenli bir yer ararken
nihayet aradigi yere varmis.” (Bir Ornitorenk Masali, s.7)

Duyarhhk
Arastirma siirecinde incelenen ¢ocuk kitaplarinda dogrudan ve dolayli olarak duyarlilik
degeriyle ilgili “Mutlulugu Arayan Kuakka” kitabinda (f=1) ve “Bir Ornitorenk Masali” nda
(f=1) esit sayida deginilmistir. Kitaplarda yer alan duyarlilik degeri ile ilgili alintilar su
sekildedir:
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“Aman bu ne karamsarlik béyle... Keske dostlarim da benim kadar mutlu olabilse. O
zaman bu ormanda yasamak ne de giizel olurdu!” (Mutlulugu Arayan Kuakka, s.13)

“Kanguru, Minik Ornit’in bitkin ve iizgiin haline dayanamamus. Sohbet ederken onu bir
giizel yedirmis, icirmis.” (Bir Ornitorenk Masali, s.25)

Yardimseverlik

Incelenen gocuk kitaplarinda az rastlanan degerler icinde olan yardimseverlik kavramina
dogrudan ve dolayli olarak toplamda 2 defa yer verilmistir. “Mutlulugu Arayan Kuakka”
kitabinda (f=1) ve “Bir Ornitorenk Masali” nda (f=1) esit sayida deginilmistir. Bu deger ile
ilgili alintilar su sekildedir:

“Madem onlar hi¢bir seyden mutlu olamiyor. Mutlulugu onlara ben getireyim.”
(Mutlulugu Arayan Kuakka, s.14)

“Ormamnin tam ortasinda devasa bir kiitiiphanesi varmis. Bu da yetmezmis gibi kesesinin
icinde her daim bir kitap tasirmis. Buralarda kitabt biten ya da bir derde diisen hemen ona
kosarmuis.” (Bir Ornitorenk Masali, s.20)

Temizlik

(Calismaya konu olan eserlerden sadece “Mutlulugu Arayan Kuakka” kitabinda dogrudan ya da
dolayli olarak yer verilen temizlik (f=1) degerine doganin temiz olmasi seklinde deginilmistir.
Bu deger ile ilgili alint1 su sekildedir:

“Ashinda Kuakka riizgdrin ugul ugul esmesine bayiirmis. Riizgdr havay: temizler ve
volunu arayan tohumlarin elinden tutup bahara hazirlik yaparmig.” (Mutlulugu Arayan
Kuakka, s.9)

Saghkh Yasam
Arastirmada incelenen eserlerden yalnizca “Mutlulugu Arayan Kuakka” kitabinda dolayl1 veya
dogrudan yer verilen saglikli yasam (f=3) degeri ile ilgili alint1 su sekildedir:

“Aslinda Kuakka her sabah penceresinden giinesin dogusunu izlemeye bayilirmis.
Simsiyah gecenin ardindan gelen o giin 15181, bir bilseler ne kadar da sifaliymis.” (Mutlulugu
Arayan Kuakka, s.7)

“Lezzetli meyvelerin yetismesi igin bir bilseler riizgdar ne kadar da faydaliymig.”
(Mutlulugu Arayan Kuakka, s.9)

Merhamet
Calismaya konu olan eserlerden sadece “Bir Ornitorenk Masali” kitabinda dolayli veya
dogrudan bulunan merhamet (f=1) degerine hayvanlar i¢cinde bir annenin ¢ocuklarina gosterdigi

merhamet seklinde deginilmistir. Bu deger ile ilgili alint1 su sekildedir:
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“Minik Ornit’in tizgiin halini goriince sefkatle sarilmis ona, anne yiiregi dayanamamig

affetmis hemen oracikta.” (Bir Ornitorenk Masali, 5.32)

Sabir

Arastirmada yapilan incelemede eserlerden yalnizca “Bir Ornitorenk Masal1” kitabinda dolayl
veya dogrudan bulunan sabir (f=1) zitliktan yararlanilarak deginilmistir. Bu deger ile ilgili alint1
su sekildedir:

“Minik Ornit o6yle sabwrsiz oyle heyecanlyymis ki, masal bu ya, beklemeyip
yumurtasindan ¢ikivermig.” (Bir Ornitorenk Masali, s.9)

Adalet
Incelenen kitaplardan sadece “Bir Ornitorenk Masali” kitabinda dogrudan ya da dolayl1 yer
verilmis olan adalet (f=1) degeri ile ilgili alint1 su sekildedir:

“...Ardindan tekrar Minik Ornit’e doéniip dinlemis yavrusunun basindan gecenleri.
Dinlemis dinlemesine ama bir tiirlii anlamamis goriiniisii yiiziinden pegin hiikiim verenleri...”
(Bir Ornitorenk Masali, s.32)

Saygi

Arastirmada yapilan incelemede eserlerden yalnizca “Bir Ornitorenk Masali” kitabinda dolayli
veya dogrudan bulunan saygi (f=2) degerine hayvanlarin goriiniislerinden dolay1 birbirlerine
sayg1 gostermesi gerektigi sekilde deginilmistir. Bu deger ile ilgili alint1 su sekildedir:

“Her hayvandan almissin kendine bir ozellik. Bu da seni yapmis hem de nasil biricik.
Goriiniisiin farkli belki; ama kalbinden yansimis sevginin rengi. Bu tuhaf olaylar, seni
tanmimadan yargilayan hayvanlarin kusuru.” (Bir Ornitorenk Masali, 5.27)

“Sevgi, saygi ve hosgoriiyle yogurabilirse yavrularimin minik kalplerini, her zorlukla
bas edebilirlermis tizmeden kendilerini...” (Bir Ornitorenk Masali, s.34)

Sorumluluk
Arastirmada incelenen eserlerden yalnizca “Bir Ornitorenk Masali” kitabinda dolayli veya
dogrudan yer verilen sorumluluk (f=1) degeri ile ilgili alint1 su sekildedir:

“....Karar vermis yavrularina ogretmeye, bildigi biitiin giizellikleri. (Bir Ornitorenk
Masali, s.33)

4.2. Tartisma
Cocuklarin degerleri kavrama, igsellestirme ve davranisa doniistiirme silireglerinde hikaye

kitaplar1 olduk¢a 6nemli bir ara¢ olarak belirtilmektedir (Eker ve Erdogan, 2019). Ayrica Yildiz
(2011) olaganiistii kurguya sahip olan masalin, toplumlarin degerlerini nesilden nesile
aktarmada 6nemli oldugunu ve c¢ocuklara degerlerin 6gretiminde onemli rol aldigini ifade

etmistir. Bu dogrultuda 2024 yilinda kademeli olarak egitim sistemimize dahil olan TYMM
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Hayat Bilgisi 6gretim programinda da 20 adet deger egitimi On plana ¢ikarilmistir. Yapilan
arastirmada “Mutlulugu Arayan Kuakka” ve “Bir Ornitorenk Masali” adli ¢ocuk kitaplarinda
toplamda en ¢ok karsilasilan deger sevgi olmustur. Sevgi degerini sirastyla dostluk, ¢aliskanlik,
aile biitlinliigii, saglikli yasam, saygi, duyarlilik, adalet, merhamet, sabir, sorumluluk, temizlik
degerleri takip etmistir. Calismada en c¢ok ulasilan sevgi degeri hayvanlarda arkadas ve aile
sevgisi konulariyla iglenmistir. Alan yazin incelendiginde degerlerle ilgili Aydogdu ve Alkan
(2020); Baran Yir (2019); Eker ve Ertek Eroglu, (2024); Glimiis (2017); Karago6z (2017); Kilig
ve Yilmaz (2018); Kumbasar (2011); Tirk (2022); Yilmaz (2018) tarafindan yapilan
caligmalarda da en ¢ok sevgi degerine ulasildigi tespit edilmistir. Alanyazinda yapilan
caligmalarin ¢ogunlugunun sevgi degerine ulagmasi yapilan calismay1 destekler niteliktedir.
Bunun nedeni yazarlarin sevgi degerini daha Oncelikli kabul etmeleri, s6z konusu degerin
transferinin kolayca olmasi ya da sevgi kavraminin tasidigi anlam derinligi olabilir (Tekin
Babhrilli ve Gologlu Demir, 2021). Arastirmada incelenen eserde en ¢ok ulasilan ikinci deger
dostluk degeridir. Calismada dostluk degeri hayvanlarda arkadas sevgisi, arkadas edinme
konulartyla islenmistir. Literatiirde Kaplan ve Peker (2022) tarafindan Ozbek masallarinda
degerlerin incelendigi arastirmada en ¢ok ulasilan dostluk degeri yapilan arastirmayla paralellik
gosterir. Arastirmada incelenen eserde en c¢ok ulasilan tiglincii deger caliskanlik degeridir.
Arastirmada aktarilmak istenen caligkanlik degeri; kendini sevmek, arkadaslarini sevmek ve
dogay1 sevmek olarak belirtilmistir. Cakir ve Ozdemir (2023) ¢ocuk kitaplarindaki ¢alisgkanlik
degeri ile ilgili gergeklestirdigi calismasinda caliskanlik degerine genis yer verildigini
saptamistir. Ayrica yapilan ¢alismada ulasilan aile biitiinliigli degeri aile sevgisi, aileye 6nem
verme olarak belirtilmistir. Glines Alamdar ve Ceylan (2025) tarafindan ¢ocuk romanlariyla
gerceklestirilen arastirmada en ¢ok ulasilan deger de aile biitiinliigii olmustur. Incelenen
eserlerde ulasilan yardimseverlik degerleri Oner (2019) tarafindan yapilan ¢alismada
masallarda en c¢ok islenen deger olarak saptanmistir. Ayrica alanyazinda sabir ve
yardimseverlik degerleri Calp ve Kaplan (2021) tarafindan gerceklestirilen aragtirmanin
sonucunda da islenen degerler arasindadir. Eserlerde yer alan adalet degeri Sarikaya ve Aydeniz
(2021) tarafindan gerceklestirilen aragtirmalarda en fazla yer alan deger olarak ifade edilmistir.
Ayrica incelenen eserlerde daha az rastlanan degerler arasinda saygi ve sorumluluk degerleri
de bulunmaktadir. Saygi degeri hayvanlarin goriiniislerinden dolay1 birbirlerine saygi
gostermesi gerektigi sekilde islenirken, ebeveynlerin ve ¢cocuklarin birbirlerine karsi goérevleri
seklinde belirtilmistir. Literatiirde Eker ve Ertek Eroglu (2024) tarafindan yeni nesil hikaye
kitaplarinin incelendigi arastirmasinda ulasilan degerler arasinda daha az rastlanan

degerlerdendir. Arastirmanin bu sonucu yapilan caligmay1 destekler niteliktedir. Yapilan
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caligma sonucunda eserlerde duyarlilik, merhamet, saglikli yasam, temizlik degerlerine daha az
deginilmistir. Giines Alamdar ve Ceylan (2025) tarafindan ¢ocuk romanlariyla gergeklestirilen
arastirmanin sonucunda duyarlilik, merhamet degerleri en ¢ok ulasilan degerlerken, saglikli
yasam, temizlik degeri daha az ulasilan degerler olmustur.

5. SONUCLAR

Sonug itibariyle incelenmis olan “Mutlulugu Arayan Kuakka” ve “Bir Ornitorenk Masali” adli
cocuk kitaplar1 2024 TYMM Hayat Bilgisi dersi gretim programinda bulunun 20 degerden
13’lnii yansitmaktadir. Diiriistliik, estetik, mahremiyet, miitevazilik, 6zgirliik, tasarruf ve
vatanseverlik degerlerine eserlerde rastlanilmamustir. Eserlerde oOzellikle sevgi, dostluk,
caligkanlik, aile biitiinliigli degerlerine zengin bir sekilde yer verilmistir. Bu duruma karsilik
eserlerde sorumluluk, saygi, adalet, duyarlilik, saglikli yasam, temizlik, yardimseverlik,
merhamet ve sabir degerleri daha az yer tutmaktadir. Ayrica masallarda degerler disinda
Ogretim programinda yer alan egilimlerde yer almaktadir. Bundan dolay1 “Mutlulugu Arayan
Kuakka” ve “Bir Ornitorenk Masali” kitaplar1 etkileyici ve canli resimleri, igerdigi zengin
degerler ve egilimler anlatiminda kullanilan dilin akici ve anlasilirhig1 yoniinden 6grencilerin
yararlanabilecegi bir yazili kaynaktir. Gelecekte gerceklestirilecek arastirmalar i¢in ¢ocuk
kitaplarinin TYMM Hayat Bilgisi 6gretim programinda bulunan farkli 6geler acisindan
incelenmesi Onerilebilir.
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ABSTRACT

In the context of globalization and scientific progress, the process of internationalization of
medical terminology has become increasingly dynamic. This phenomenon is particularly
evident in Azerbaijani, English, and Persian, where the origin, structure, and semantics of
medical terms show both similarities and distinctive features. In Azerbaijani, medical terms
have mainly developed from Arabic-Persian, Turkic and Greco-Latin roots, such as iirok (heart),
qan (blood), dari (skin), diaqnoz (diagnosis), terapiya (therapy). In English, most medical terms
are of Greek and Latin origin — cardiology, dermatology, therapy, diagnosis, etc. In Persian,
many of these terms are derived from Arabic or appear as phonetic adaptations of international
terminology, such as qalb-shenasi (cardiology), posht-zadgi (injury), darman (treatment).
Comparative analysis indicates that the majority of medical terms across these three languages
share international roots and convey identical