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Before you login to Zoom please indicate your name surname and HALL number: exp.HaII-l, Ali AY

Onemli, Dikkatle Okuyunuz Litfen

R/

konferans sistemi iizerinden) sunum imkani saglanmustir.
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Name” yerine ID numarasini girerek oturuma katilabilirsiniz.
Zoom uygulamasi iicretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamasi kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC’lerde calisiyor.
Her oturumdaki sunucular, sunum saatinden 5 dk 6ncesinde oturuma baglanmig olmalar1 gerekmektedir.
Tiim kongre katilimcilar1 canli baglanarak tiim oturumlar1 dinleyebilir.
Moderator — oturumdaki sunum ve bilimsel tartigma (soru-cevap) kismindan sorumludur.
Dikkat Edilmesi Gerekenler- TEKNIK BILGILER
¢ Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.
¢ Zoom'da ekran paylagma 6zelligine kullanabilmelisiniz.
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¢ Kongremizde Yazim Kurallarina uygun goénderilmis ve bilim kurulundan gegen bildiriler i¢in online (video

Online sunum yapabilmek i¢in https://zoom.us/join sitesi {izerinden giris yaparak “Meeting ID or Personal Link

¢ Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi

gonderilecektir.
¢ Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

¢ Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

IMPORTANT, PLEASE READ CAREFULLY

7

Name” and solidify the session.

7

+«+ The Zoom application is free and no need to create an account.

7

+«+ The Zoom application can be used without registration.

K2

¢+ The application works on tablets, phones and PCs.

KD

¢+ The participant must be connected to the session 5 minutes before the presentation time.

Y

«» All congress participants can connect live and listen to all sessions.

7

Points to Take into Consideration - 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.
4 Requests such as change of place and time will not be taken into consideration in the congress program.

PARTICIPANT COUNTRIES (12):

USA/Azerbaijan/Pakistan/ Indonesia / Bangladesh/ Algeria/ Nigeria/ India/ Uzbekistan/
Morocco /Mexican/ Dubai

Total Rejected Papers: 10
Total Accepted Papers from Tirkiye: 41
Total Accepted Papers from Foreign Countries: 43
Total Accepted Papers

VIl

«+ To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link

+» Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.



MARCH 12, 2026/ ONLINE / SESSION-1/ HALL-1

Mardin

Istanbul Local Time:13.15-15.00

HEAD OF SESSION: Assist. Prof. Dr. Yilmaz GUNEL

Authors
Asst. Prof. Dr. Halit IRMAK

Affiliation
Mardin Artuklu University

Presentation Title
OF BIOCHEMICAL

EVALUATION

AND

Asst.  Prof. Dr. Songul CETIK Mardin Artuklu University HEMATOLOGICAL PARAMETERS USING

YILDIZ MACHINE LEARNING-BASED CLUSTERING
IN BETA-THALASSEMIA MINOR

Tolga KAYA Ege University IAUXETIC METAMATERIALS AND SANDWICH

Selim CAMURCU
Cemal Berat KAMER
Res. Assist. Dr. Hasan Yavuz UNAL

Ege University
Ege University
Ege University

STRUCTURES: CURRENT APPROACHES

Assist. Prof. Dr. Yilmaz GUNEL
Narges AFSHAR

Sivas Cumhuriyet University
Sivas Cumhuriyet University

MULTIDIMENSIONAL PERFORMANCE
IANALYSIS OF BIST 100 ELECTRICITY, GAS
IAND STEAM SECTOR COMPANIES DURING
THE POST-PANDEMIC RECOVERY AND
GLOBAL ENERGY CRISIS: ENTROPY-
COCOSO APPROACH

(2021-2024)

Assist. Prof. Dr. Yilmaz GUNEL

Sivas Cumhuriyet University

IANALYSIS OF TECHNICAL, FINANCIAL AND
STRUCTURAL PERFORMANCE IN THE BIST
INSURANCE SECTOR USING THE CRITIC-
CODAS METHOD

Asst. Prof. Dr. Ahmet fhsan Turan
Asst. Prof. Alper Celik

Erzincan Binali Yildirim University
Ankara University

PARAMETRIC INVESTIGATION OF THE
MOMENT CAPACITY OF RC COLUMNS WITH
NATURAL PERLITE AND CONVENTIONAL
IAGGREGATES

Ayse Beyza UNAL
Prof. Dr. Necaattin BARISCI

Gazi University
Gazi University

CLASSIFICATION OF TURKISH  SIGN
LANGUAGE AUTSL DATASET USING TSN
(TEMPORAL SEGMENT NETWORKS)

Zehra DARCAN

Rumeysa ESEN

Yusuf Can UYAR

Asst. Prof. Dr. Nurhilal BURAK

Bursa Technical University
Bursa Technical University
Bursa Technical University
Bursa Technical University

IA COMPARATIVE ANALYSIS OF BIRDHOUSES
IN THE OLD CITY OF MARDIN AND
BIRDHOUSES IN OTTOMAN ARCHITECTURE

Zehra CALISKAN Bursa Technical University ENHANCING THE AWARENESS OF THE
Aml YESIL Bursa Technical University HISTORIC CITY GATES OF MARDIN

Zeliha ULU Bursa Technical University

Asst. Prof. Dr. Nurhilal BURAK Bursa Technical University

Medine INANC Bursa Teknik University STUDIES ON STREETIZATION AND

Assist. Prof. Dr. Nurhilal BURAK

Mimar Sinan University

UNDERSTANDING OF STREETS IN MARDIN’S
HISTORIC CITY FABRIC

(All speakers required to be connected to the session 10 min before the session starts)
Moderator is responsible for ensuring the smooth running of the presentation, managing the group

discussion and dynamics.
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MARCH 12, 2026/ ONLINE / SESSION-1/ HALL-2

Istanbul Local Time:13.15-15.00

HEAD OF SESSION: Assoc. Prof. Dr. Sedef Kotanh

A\ rs

Affiliation

Presentation Title

Aydin ORAK

Dilek GURBUZ

Asst. Prof. Dr. Melih Gaffar
GOZUKARA

Prof. Dr. Dilek OZTAS
Prof. Dr. Ergiin ERASLAN

Ankara Yildirim Beyazit University
Ankara Yildirim Beyazit University
Ankara Yildirim Beyazit University

Ankara Yildirim Beyazit University
Ankara Yildirim Beyazit University

VIBRATION-INDUCED WHITE FINGER DISEASE
(VWF) IN THE CONSTRUCTION INDUSTRY

Dilek GURBUZ

Aydin ORAK

Asst. Prof. Dr. Melih Gaffar
GOZUKARA

Prof. Dr. Dilek OZTAS
Prof. Dr. Ergiin ERASLAN

Ankara Yildirim Beyazit University
Ankara Yildirim Beyazit University
Ankara Yildirim Beyazit University

Ankara Yildirim Beyazit University
Ankara Yildirim Beyazit University

KERATOCONJUNCTIVITIS PHOTOELECTRICA:
OCCUPATIONAL ULTRAVIOLET EXPOSURE AND
PREVENTION STRATEGIES IN THE METAL
INDUSTRY

Batuhan ERSOY
Lect. Gokhan BAYYURT

Artvin Coruh University
Artvin Coruh University

OCCUPATIONAL HEALTH AND SAFETY/RISK
IANALYSIS IN A MEDIUM-SIZED

FURNITURE MANUFACTURING COMPANY: THE
CASE OF ARTVIN PROVINCE

Assoc. Prof. Dr. Sedef Kotanh
Res. Assist. Halime Cicek

Harran University
Harran University

MULTIPLE ODONTOGENIC KERATOCYSTS
'YOUNG PATIENT: A CASE

IWITH A PRELIMINARY DIAGNOSIS OF GORLIN-
GOLTZ SYNDROME

IN A

Assoc. Prof. Dr.Enes BARDAKCI
Lect. Tuba DOGAN

Harran University
Harran University

DIFFERENT OBTURATION STRATEGIES
FOLLOWING PULP NECROSIS IN PEDIATRIC
PATIENTS

Esra ILDENiZ OZALP
Assoc. Prof. Dr. Tlyas YUCEL
Assoc. Prof. Dr. Diclehan ORAL

Bitlis Eren University
Dicle University
Dicle University

SEX DEVELOPMENT DISORDER ASSOCIATED
WITH AMH GENE MUTATION IN A 46,XY
KARYOTYPE MALE NEONATE

(All speakers required to be connected to the session 10 min before the session starts)

Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion and

dynamics.



MARCH 12, 2026/ ONLINE / SESSION-1/ HALL-3

Mardin

Istanbul Local Time:13.15-15.00

HEAD OF SESSION: Prof. Dr. Nilgiin ULUTASDEMiR

Authors
Prof. Dr. Nilgiin
ULUTASDEMIR
Assoc. Prof. Dr. Hasan CiFTCi

Affiliation

Ordu University
Harran University

Presentation Title
BURNING OUT WHILE HEALING: LOST JOB
SATISFACTION AND DECLINING
PRODUCTIVITY

Prof. Dr. Nilgun
ULUTASDEMIR
Assoc. Prof. Dr. Hasan CIFTCi

Ordu University
Harran University

HEALTHCARE DELIVERY IN THE SHADOW
OF VIOLENCE

Assist. Prof. Dr. Ceyhun
YUCEL
Prof.Dr. Mustafa BOGA

Yozgat Bozok University

Nigde Omer Halisdemir Universitesi

RETHINKING RATION STRATEGIES IN
SUSTAINABLE ANIMAL PRODUCTION: FEED
COST OR BIOLOGICAL AND
ENVIRONMENTAL EFFICIENCY?

Asst. Prof. Dr. Aykan AYDIN

Cukurova University

THE RELATIONSHIP BETWEEN MUSICALITY
IAND STAGE DIRECTION IN OPERA
PRODUCTION

Huseyin KORHAN

Mardin Artuklu University

CHARACTERISTICS, CONSERVATION, AND
SUSTAINABILITY OF TRADITIONAL
MUDBRICK BUILDINGS IN AKREBIYE/ATA
VILLAGE, KIZILTEPE DISTRICT, MARDIN
PROVINCE

Gamze TOTIK Istanbul Esenyurt University =~ |AN EXAMINATION OF DIGITAL NATIVES’

Esra DOGAN Istanbul Esenyurt University CRITICAL APPROACHES TO

Assoc. Prof. Dr.Kamuran Istanbul Esenyurt University ~ [DISINFORMATION

GULARSLAN DEGER IN SOCIAL MEDIA

Giiler CEVIZ AYDOGAN Mardin Artuklu University “KESPO”, “BIRD”, “DEATH”AND REPAIR: A
SOCIOLOGICAL ANALYSIS ON SPACE AND
CULTURAL MEMORY IN MARDIN

Dilek DUYMUS Dokuz Eylil University STUDENT PARTICIPATION IN THE HIGHER
EDUCATION QUALITY ASSURANCE SYSTEM:
CURRENT LIMITATIONS AND STRATEGIC
SOLUTION APPROACHES

Dilek DUYMUS Dokuz Eyliil University THEQC ACCREDITATION PROCESS IN
HIGHER EDUCATION INSTITUTIONS AND
STRUCTURAL- CULTURAL CHALLENGES.

Nazli OLIYEVA Naxcivan Dévlot Universiteti  [TARIXIN TODRISINDO DISTANT TOHSILIN

Assoc. Prof. Dr. Abdulla Naxgivan Dévlot Universiteti  [TOLOBOLOR UCUN OHOMIYYOTiI VO

MUSTAFAYEV

PERSPEKTIVLORI

(All speakers required to be connected to the session 10 min before the session starts)
Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion and

dynamics.



MARCH 12, 2026/ ONLINE / SESSION-1/ HALL-4

Mardin

istanbul Local Time:13.45-16.00

HEAD OF SESSION: Assoc. Prof. Dr. Seyfettin KAYA

Authors
Assoc. Prof. Dr. Seyfettin KAYA

Affiliation
Siirt University

Presentation Title
IA MUSLIM SCHOLAR IN CHINA: JAMAL AL-
DIN MUHAMMAD B. TAHIR AND HIS
SCIENTIFIC LEGACY

Assoc. Prof. Dr. Seyfettin KAYA

Siirt University

ASTRONOMER AND RELIGIOUS SCHOLAR
FROM AL-ANDALUS: ABU ‘ALI AL- UMAWI

Hiseyin Gindiz

Mardin Artuklu University

LOVE AND DEATH IN KURDISH FOLK TALES

Sirin ISCAN Mardin Artuklu University  |ORAL TRADITION, CULTURAL MEMORY,
AND THE SOCIAL ROLE OF THE
STORYTELLER IN THE CONTEXT OF
KIZILTEPE TALES

Siikrii TUNC Gaziantep University THE ROLE OF  ORGANIZATIONAL

STRUCTURE AND EXPERIENCE IN
SUSTAINABLE EXPORT SUCCESS: THE
ISTANBUL CASE

Asst. Prof. Dr. flyas Bayar

Mardin Artuklu University

INTERNATIONAL TRADE, ECONOMIC

GROWTH, AND CHILD HEALTH: AN
EMPIRICAL  ANALYSIS OF  MIKTA
COUNTRIES USING THE PMG-ARDL
IAPPROACH (1960-2023)

Res. Asst. Seyda Alkan Harran University IAGGRESSIVE CENTRAL  GIANT  CELL

Assoc. Prof. Dr. Mehmet Emin
Dogan

Harran University

GRANULOMA IN THE ANTERIOR MANDIBLE:
CONE-BEAM COMPUTED TOMOGRAPHY

SOLTAN IBISHOV

Cumhuriyet University

/A BIBLIOMETRIC ANALYSIS OF STUDIES ON
DUTCH DISEASE

MIiHRiISAH ALTUN Kibris Aydm University INVESTIGATION OF THE RELATIONSHIP

Asst. Prof. Dr. Hakan YAGCI Kibris Aydm University BETWEEN SOCIAL MEDIA ADDICTION,
LONELINESS LEVELS, AND SELF- ESTEEM
IAMONG UNIVERSITY STUDENTS

Assoc. Prof. Dr. Mustafa Tahir Selguk University /A BIBLIOMETRIC ANALYSIS OF THE

DEMIRSEL Selcuk University GREENWASHING LITERATURE: THE PERIOD

Halime KARA 1996-2026

Asst. Prof. Dr. Tunahan Akdeniz University BOOK READING METHODS IN THE SCIENCE

ERDOGAN

OF HADITH

(All speakers required to be connected to the session 10 min before the session starts)
Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion and

dynamics.
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MARCH 12, 2026/ ONLINE / SESSION-1/ HALL-5

Mardin

Istanbul Local Time: 13.45-16.00

HEAD OF SESSION: Assoc. Prof. Dr. Cuneyt KAYA

Authors

Assoc. Prof. Dr. Gllseren ELAY
Asst. Dr. Nurullah CAKIR
Dr. Yilmaz SAFi

Affiliation
Gaziantep University
Gaziantep University
Gaziantep University

Presentation Title
SMARCB1 (INI1)-DEFICIENT CARCINOMA OF
THE PAROTID REGION PRESENTING WITH
REFRACTORY HYPERCALCEMIC CRIiSis:
IMMEDIATE RESCUE WiTH HEMODIALYSIS

Assoc. Prof. Dr. Gllseren ELAY
Asst. Dr. Abdurrahman Salih
ENSARI

Dr. Yilmaz SAFi

Gaziantep University
Gaziantep University
Gaziantep University

THE PARADOX OF HOST IMMUNITY AND
NECROSIS VOLUME iN ACUTE
PANCREATITIS: A CASE SERIES
HiGHLIGHTING THE ROLE OF SOURCE
CONTROL AND CYTOKINE STORMS

Assoc. Prof. Dr. Alp Kaan
KiLCi
Ali CAN

Balikesir University
Balikesir University

AN EXAMINATION OF THE RELATIONSHIP
BETWEEN MINDFULNESS AND LEVELS OF
OPTIMISM- PESSIMISM AMONG ATHLETES

Hande OTU BORLU
Assist. Prof. Dr. Sekiire CULHA
ERDAL

Cukurova University
Hacettepe University

DOSE-DEPENDENT EFFECTS OF L-DOPA ON
EARLY DEVELOPMENT OF BARLEY
(HORDEUM VULGARE L.)

Assoc. Prof. Dr. Cuneyt KAYA
Assist. Prof. Dr. Minevver ORAL
KABA

Recep Tayyip Erdogan University
Recep Tayyip Erdogan University

LOST FISHES OF THE UPPER TIGRIS RIVER
(TURKIYE): REDISCOVERIES AND AN
EXTINCTION

Assoc. Prof. Dr. Cuneyt KAYA

Recep Tayyip Erdogan University

ENDEMIC FISHES OF UPPER TIGRIS RIVER
DRAINAGE: DIVERSITY, DISTRIBUTION AND
CONSERVATION STATUS

Gulbahar Mammadova
Gulmammad

Azerbaijan State Oil and Industry
University

STUDY OF FACTORS AFFECTING THE RATE
OF LIQUID COLLECTED AT THE BOTTOM OF
THE WELL

Ofeliya Aliyeva Arastun

Azerbaijan State Oil and Industry

GAS INJECTION TO THE DOME OF THE

University WATER SUPPLY SYSTEM COMPRESSION OF

WATER TO THE GROUND
Mamedov llgar Institute of Mathematics DERIVATION OF NON-CLASSICAL INTEGRAL
Baku INEQUALITIES DEPENDING ON THE

Teymurshahova Ramile

BSU, Faculty of Applied
Mathematics and Cybernetics

HAMILTONIAN FUNCTION FOR A TERMINAL
CONTROL PROBLEM

(All speakers required to be connected to the session 10 min before the session starts)
Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion and

dynamics.
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MARCH 12, 2026/ ONLINE / SESSION-1/ HALL-6

istanbul Local Time:13.15-15.00

HEAD OF SESSION: Ananda Majumdar

Authors | Affiliation Presentation Title

Ananda Majumdar Kennedy Univ. TOURISM DEVELOPMENT AND ECONOMIC
IMPACT IN TURKEY: A COMPREHENSIVE
IANALYSIS

Akmal Ahmmed Aerospace University PREDICTIVE MODELING OF AIRFOIL SELF-
NOISE USING ADVANCED REGRESSION
IALGORITHMS: PERFORMANCE,
OPTIMIZATION, AND FEATURE ANALYSIS.

Shahid Adeel Government College University

Mahwish Salman Government College University [NATURAL COLORANTS FROM LICHENS FOR

Muhammad Usama Federal Urdu University of Arts [TEXTILES

Atya Hassan Government College University

Noman Habib

Vijay Saw Sarala Birla University, Ranchi, IndiaTHE COMPUTATIONAL STUDY OF

Chirag Kumar Sarala Birla University, Ranchi, IndiaFRACTIONAL ORDER LANE-EMDEN

Nishant Kansari Sarala Birla University, Ranchi, IndiaDIFFERENTIAL EQUATIONS ARISING IN
FINANCIAL ACCOUNTING VIA SHIFTED
LEGENDRE COLLOCATION SCHEME

Faiza Baghida Physics,Moulay Ismail University [THERMOELECTRIC BEHAVIOR OF B-CU:SE

Pr. Mourad Boughrara Physics,Moulay Ismail University FROM A MULTISCALE COMPUTATIONAL
PERSPECTIVE: DFT+U AND MOLECULAR
DYNAMICS APPROACHES

Khalil Naziru Abdullahi Federal University wukari INORGANIC SENSORS AND BIOSENSORS:

Musa Yahaya Abubakar Federal University wukari MATERIALS, MECHANISMS, AND

Jabir Said Ahmed University of Jos IANALYTICAL PERFORMANCE

Ansar Bilyaminu Adam University of Jos

Yusuf Umar Dan Abba Federal University Dutsin ma, [EPIGENETIC REGULATION OF GROWTH AND

Ibrahim Bello Katsina State. REPRODUCTIVE TRAITS IN FARM ANIMALS:
MECHANISMS, MARKERS, AND BREEDING
IMPLICATIONS

Aishwarya S Engineering College, Thiruvallur, INATURAL RESOURCES

India

(All speakers required to be connected to the session 10 min before the session starts)

Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion and
dynamics.

X1



MARCH 12, 2026/ ONLINE / SESSION-1/ HALL-7

istanbul Local Time:13.15-15.00

Authors

HEAD OF SESSION:

Affiliation

Prof. Dr. Benssi HAMID

Presentation Title

Dr. Saurabh Kumar Sarma

WOMEN EMPOWERMENT IN RURAL AREAS
OF BAJALI DISTRICT, ASSAM: CHALLENGES,
PROGRESS

Dr. Saurabh Kumar Sarma

VIWOMEN EMPOWERMENT IN RURAL AREAS
OF BAJALI DISTRICT, ASSAM: CHALLENGES,
PROGRESS AND PROSPECTS

Madiha Anwar
Muhammad Usman
Hassan Manzoor

Government College University
Government College University
Government College University

ELUCIDATING DRUG SURFACTANT
INTERACTIONS AND MECHANISTIC
INSIGHTS FOR ENHANCED PARTIONINIiG
IAND DRUG DELiVERY

Dr. Sagaya Auralia P
Renish P Varghese

Christ University
Christ University

UNIMODAL VS. MULTIMODAL DATA IN
EARLY-ONSET PARKINSON’S DISEASE: A
COMPARATIVE MACHINE LEARNING STUDY

Nida Fatima
Zakir Ali
Fakhar ud Din

Quaid-i-Azam University
Quaid-i-Azam University
Quaid-i-Azam University

INVESTIGATION OF THE TREATMENT

POTENTIAL OF RALOXIFENE-LOADED
POLYMERIC NANOPARTICLES IN
OSTEOPOROSIS: IN-VITRO AND IN-VIVO
IANALYSES

Lemkimel ZAHRA
Prof. Dr. Benssi HAMID
Dr. Elwahab FATHALAH

lbn Tofail University
lbn Tofail University
Ibn Tofail University

IASSESSING THE ENVIRONMENTAL IMPACT
OF INDUSTRIAL ACTIVITIES ON THE
QUALITY OF LOCAL SOILS AND WATER:
IMPLICATIONS FOR ECOSYSTEM HEALTH
IAND SUSTAINABLE RESOURCE
MANAGEMENT

Swati Bhattachrjee
Chiranjib Goswami
Bhaskar Roy
Sandipan Biswas

Asansol Engineering College
Asansol Engineering College
Asansol Engineering College
Asansol Engineering College

NEXT-GENERATION
FRAMEWORKS SPANNING 5G,
BEYOND-6G

COMMUNICATION
6G, AND

Dr Saima Shaheen
Dr Nabila Sher

Khyber Girls Medical College
Khyber Girls Medical College
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ABSTRACT

Beta-thalassemia minor is generally considered a homogeneous hematological
condition; however, clinical observations indicate variability among carriers. The aim of this
study was to perform a comparative evaluation of routine biochemical and hematological
parameters in a large population diagnosed with beta-thalassemia minor and to identify latent
phenotypic subgroups using machine learning algorithms.

Data from 3,656 patients diagnosed with beta-thalassemia minor between 2020 and
2025 were retrospectively analyzed. Following data preprocessing and normalization, factors
predicting HbA2 levels were assessed using multiple linear regression analysis. Natural
phenotypic clusters among patients were identified using unsupervised learning methods,
including K-means, hierarchical clustering, and DBSCAN algorithms, and were internally
validated.

The regression model demonstrated that routine hemogram parameters explained 29.2%
of the variance in HbA2 levels. Machine learning analysis stratified the population into two
major phenotypes. Carriers in the “Silent/Mild phenotype” (Cluster 1) exhibited near-normal
mean MCV and hemoglobin values despite their diagnosis. The “Classical phenotype” (Cluster
2) was characterized by pronounced microcytosis and marked erythrocytosis. DBSCAN
analysis further revealed intermediate cases suggestive of transitional forms between the two
main clusters.

Our findings indicate that beta-thalassemia carrier status represents a broad clinical
spectrum rather than a discrete diagnostic category. Artificial intelligence—based phenotyping
may provide significant potential for identifying “silent” carriers with normal erythrocyte
indices and for optimizing genetic counseling strategies.

Key Words: Beta-thalassemia min¢r; Thalassemia carriers; Biochemical and hematological
parameters; Machine learning
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OZET

Eksenel yiiklemeye maruz bir elemanda, yanal dogrultuda da bir sekil degisimine ugradig
bilinmektedir. Poisson orani olarak adlandirilan oran yanal sekil degisiminin eksenel sekil degisimine
orani olarak degerlendirilmektedir. Geleneksel olarak kullanilan polimer ve metal malzemeler pozitif
Poisson oranina sahiptir. Okzetik metamalzemeler olarak tanimlanan malzemeler ise alisilmisin aksine
negatif Poisson oram gostermektedir. Bu sebeple eksenel basi kuvvetine maruz kalan bir eleman yanal
dogrultuda da daralma gostermektedir. Bu essiz deformasyon mekanizmasi sebebiyle oOkzetik
performansi gostermektedir. Bunlarin sonucu olarak da bu metamalzemeler havaciliktan otomotive,
akustik yalitmdan savunma sanayine kadar ¢alisma alani bulmaktadir. Sandvic yapilar ise dig yiizeyinde
sert ve ince ylizey ile merkezinde hafif ¢ekirdek barindiran yapilardir. Yiiksek 6zgiil dayanimi ve
rijitligi, termal ve darbe enerjisini soniimlemedeki basarisi sandvi¢ yapilarin havacilik ve otomotivde
kullanimini arttirmaktadir. Okzetik geometrilerin deformasyon sirasindaki davranisi ve mekanik
ozelliklerinin belirlenmesi konusu giincelligini korumaktadir. Ug boyutlu yazici teknolojisinin gelismesi
ile birlikte karmagik geometrilerin tiretiminin kolaylagsmasi bu alanda ¢alismalar1 tesvik etmektedir. Bu
baglamda literatlirdeki c¢alismalar sandvi¢ yapiya yogunlasmustir. Cekirdek bolgesinde kullanilan
okzetik geometrilerin gesitleri, malzemesi, liretim yontemi, eleman kalinliklari, kopiik veya kesme
altinda kalinlasan siv1 (STF) ile takviye edilmesi gibi parametreler incelenmektedir. Ayrica sandvig
yapmin basma ya da egme gibi mekanik test davraniglar1 ve diisiik hiz darbe testi sonuglar1 da
arastirilmaktadir. Bu derleme caligmasinin amaci literatlirdeki ¢alismalar: bir araya getirmek ve yeni
aragtirmalara 151k tutmaktir. Cekirdek- yiizey plakasi arasindaki arayiiz etkilesimi, sandvi¢ yapinin
termal yaslandirilmasi ve ¢ekirdek malzemesinin fonksiyonlastirilmasi arastirilmayi bekleyen konular
olarak 6ne ¢ikmaktadir.

Anahtar Kelimeler: Sandvig Yapi, Okzetik Geometri, Negatif Poisson orani, Basma ve Egme Testleri
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ABSTRACT

An element subjected to axial loading is known to undergo deformation in the lateral direction as well.
The ratio defined as Poisson’s ratio is evaluated as the ratio of lateral strain to axial strain.
Conventionally used polymeric and metallic materials exhibit a positive Poisson’s ratio. In contrast,
materials defined as auxetic metamaterials display a negative Poisson’s ratio, contrary to conventional
behavior. For this reason, an element subjected to axial compressive loading exhibits contraction in the
lateral direction as well. Owing to this unique deformation mechanism, auxetic materials demonstrate
high indentation resistance and shear stiffness, as well as remarkable fracture toughness and energy
absorption performance. As a result, these metamaterials find applications in a wide range of fields,
from aerospace to automotive industries, and from acoustic insulation to defense applications. Sandwich
structures are composed of thin and stiff face sheets on the outer surfaces and a lightweight core at the
center. Their high specific strength and stiffness, together with their effectiveness in thermal and impact
energy absorption, have increased their use in aerospace and automotive applications. The deformation
behavior and mechanical properties of auxetic geometries during loading remain a current research
topic. With the advancement of three-dimensional printing technology, the ease of manufacturing
complex geometries has encouraged further studies in this field. In this context, studies in the literature
have predominantly focused on sandwich structures. Parameters such as the types of auxetic geometries
used in the core region, constituent materials, manufacturing methods, element thicknesses, and
reinforcement with foam or shear-thickening fluid (STF) have been investigated. In addition, the
mechanical responses of sandwich structures under compression and bending, as well as the results of
low-velocity impact tests, have been examined. The aim of this review study is to compile the existing
literature and provide guidance for future research. The interfacial interaction between the core and face
sheets, thermal aging of sandwich structures, and functionalization of the core material emerge as topics
requiring further investigation.

Keywords: Sandwich Structure, Auxetic Geometry, Negative Poisson’s Ratio, Compression and
Bending Tests

GIRIS

Sandvi¢ yapilarin agirliklara kiyasla ytiksek rijitlikleri ve dayanimlari, miikemmel enerji soniimleme
kapasiteleri sebebiyle denizcilik, havacilik, yer tasimaciligt ve otomotiv sektorlerinde ozellikle
koruyucu uygulamalarda kullanilmaktadir (Usta et al., 2021; Sun et al., 2026) Kompozit sandvic
yapilarda her iki dis yiizeyde, genellikle karbon, cam ya da basalt fiberlerden olusan ve egilmeden
kaynakl1 gerilmeleri tasiyan kompozit ylizeyler bulunmaktadir. Hafif malzemeden yapilan ve sandvigin
agirliginin azaltilmasinda etkin olan g¢ekirdek ise kayma gerilmelerini karsilamaktadir (Kumar et al.,
2026). Cekirdekte kullanilan hiicresel yapilar rastgele ve periyodik olarak tekrarlanan olarak iki gruba
ayrilmaktadir. Bal petegi, oluklu ve ii¢ boyutlu kafes yapilar1 en sik kullanilan periyodik g¢ekirdek
geometrileridir (Sukia et al, 2026). Hiicresel bal petekleri 6kzetik ve 6kzetik olmayan olarak iki gruba
ayrilmaktadir (Usta et al., 2021).

Metamalzeme olarak da isimlendirilen okzetik malzemeler, negatif Poisson oranina sahiptirler. Bu
malzemeler ¢eki yiikii altinda yanal olarak genislerken, bas yiikii altinda yanal olarak daraltmaktadirlar
(Wang, et al., 2026). Bu sira dis1 davranis geometrik tasarimdan kaynaklanmaktadir. Negatif Poisson
orani olarak adlandirilan bu davranis sayesinde Okzetik geometrili {irlinler ortopedik ameliyatlarda,
basing dayanimi ve enerji soniimle gerektiren uygulamalarda, havacilik, uzay ve otomotiv sanayinde
kullanilmaktadir (Ercument etl al., 2026). Okzetik metamalzemeler dogal ve insan tasarin olarak iki
gruba ayrilmaktadir. Bu ¢aligmanin konusu olan insan tasarimi olan yapilar bir, iki ve ii¢ boyutlu olmak
iizere ii¢ gruba ayrilmaktadir (Periyasamy and Srinivasan, 2025). Bunlar icerisinde girintili, kiral, y1ldiz,
cift ok bas1 ve eksik kaburgali geometriler siklikla kullanilmaktadir (Zhang et al., 2020).
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Bu derleme caligsmasinin amaci literatiirde Okzetik geometrilerin kullanildigi calismalart bir araya
getirmek ve bu konuda c¢aligmayi diislinen arastirmacilara 1sik tutmaktir. Bu amagla, oOkzetik
geometrilerin mekanik 6zelliklerini inceleyen ¢alismalar ve ¢ekirdeginde Okzetik geometriye sahip
sandvi¢ yapilarin mekanik Ozelliklerini inceleyen caligsmalar olarak iki boliimde inceleme
gerceklestirilmistir,

ARASTIRMA VE BULGULAR
Okzetik Geometrilerin Mekanik Ozelliklerini Inceleyen Cahsmalar

Literatiirde gerceklestirilen c¢alismalarda arasgtirmacilar geometrik desenlerin tiirli, kullanilan
malzemenin polimer ya da metal olmasi, her bir hiicrede yer alan elemanlarin kalinlig1 ve iiretim
yonteminin farkliligi gibi konularda arastirmalarini yogunlastirmstir.

Orak (2025) caligmasinda otomotiv sektoriindeki g¢arpigma kutularinin performansini artirmayi
amaglamistir. Eklemeli imalat yontemi ve foto polimerik regineyle konveksiyonel dikme ve farkli
Okzetik geometrilere sahip (ok basli, dikey ve yatay girintili) hiicresel yapilarin basma yiikii altindaki
mekanik davranislarini ve enerji soniimleme kapasitelerini incelemistir. Uretim siirecinde ortaya ¢ikan
parcalarin yalmizca geometrik zelliklerle degil, ayn1 zamanda malzeme &zellikleriyle de dogrudan
iligkili oldugunu fark etmistir. Calisma sirasinda sekil karmasikligindan dolay1 eklemeli imalatla iiretilen
pargalarin destek pargalarinin temizlenmesi, pargalarin bas kisminin pargayla yeterince iyi yapisma
olmamasi ve kiirlemenin yetersiz olmasi gibi problemlerle karsilagilmistir. Elde edilen bulgulara gore,
konvansiyonel dikme yapinin, test edilen tiim 6kzetik geometrilere kiyasla hem en yiiksek tepe kuvvete
(ortalama 6848 N) hem de en yiiksek 6zgiil enerji degerine (ortalama 252,5 J/g) sahip oldugu tespit
edilmisgtir.

Ata ve Seferbeyoglu (2025) tarafindan negatif Poisson oranina sahip girintili 6kzetik yapilar ile diiz
geometrili yapilarin karsilagtirmali olarak enerji soniimleme performanslari incelenmistir. Segici lazer
sinterleme (SLS) ve stereolitografi (SLA) iiretim yontemleri ile iiretim gergeklestirilmis ve tiretimde
parca biitiinliigliniin saglanmasi1 nedeniyle SLS yontemine karar verilmistir. Gergeklestirilen ¢aligmada
poliamid 12 (PA12) kullanilmustir. 3 farkli hizda (2, 5, 10 mm/dk) basma testleri uygulanmistir. Basma
testinde, diiz geometrili numuneler girintili 6kzetik malzemelere gore daha yiiksek kuvvet degerlerine
ulagmistir. Enerji soniimlemede ise girintili 6kzetik numuneler daha yiiksek degerlere ulagmistir. Sonug
olarak girintili 6kzetik yapilarin mekanik performansinin daha iyi oldugu goriisiine yer verilmistir.

Okzetik yapi igerisine agirlikea iki farkli oranda poliiiretan képiik (PUR), kesme altinda kalinlasan sivi
(STF) ve agirlikga iki farkli oranda hibrit takviyenin (PUR:STF) eklenmesi ile termomekanik ve enerji
soniimleme davraniglarindaki degisim deneysel olarak Barros ve arkadaglari tarafindan incelenmistir
(2025). Dinamik Mekanik Analiz (DMA) sonuglarina gore test frekans degeri ile depolama modiilii tiim
numunelerde dogrusal olarak degismistir. Ayrica PUR takviyeli numuneler en yiiksek depolama modiil
degerine sahip olmustur. Kiyafetlerin diisiik hiz darbe testi olarak diisiiniilen darbe testleri tiim
numunelerde 98 kN kuvvette gergeklestirilmistir. Test sonuglarina gore takviyesiz 6kzetik yap siinger
malzemeden % 44 daha fazla kuvvet sontimlemistir. Bununla birlikte 6kzetik yapiya eklenen %200 ve
%400 agirligindaki STF, kuvvet soniimlemeyi sirastyla %4 ve % 16 azaltmistir. Sadece PUR ile takviye
edilen numunelerde referans 6kzetik numuneye gore kayda deger artislar goriilmiistiir. Ayrica agirlikca
%200 ve %400 hibrit takviye eklenmesi sirasiyla soniimlenen kuvvet degerini %70 ve %76 arttirmstir.

Karaca (2024) ¢alismasinda farkli ¢ekirdek geometrilerine sahip kafes yapilarinin enerji soniimleme
performansini degerlendirmeyi amaglamistir. Hiicresel 0kzetik geometriler (altigen, girintili, kiral)
iizerinde gerceklestirilen parametrik analizlerle hiicre akisi, kiris kalinlig1 ve ek i¢ eleman kullanimi gibi
geometrik degiskenlerin &zgiil enerji soniimlemesi iizerinde etkilerini incelenmistir. Okzetik
geometrilerin sahip oldugu sifira yakin Poisson oraninin, sandvi¢ yapilarda ¢ekirdek deformasyonunu
plato bolgesinde genislettigi ve enerji sogurma kapasitesini artirdig belirlenmistir. Ayrica, parametrik
analizler sonucunda Poisson orani negatif ve sifira yakin ¢ekirdek modellerinin en yiiksek 6zgiil enerji
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soniimleme degerine ulastigi gorilmiistir. Yazara gore bu bulgular, sandvig¢ yapida c¢ekirdek
geometrisinin enerji soniimleme performansini belirleyen en kritik tasarim bileseni oldugu
savunulmustur.

Yar statik basma testinde i¢ biikey ve eksik kaburgali 6kzetik geometrilerinin Poison orani, esdeger
modiilli, deformasyon davranisi ve enerji soniimlenme performansi sonlu elemanlar analizi (FEA) ile
incelenmistir (Xu et al., 2025). Ayrica farkl iki polieter imit malzemeden {iretilen iki dkzetik yapinin
SEA ve bagil yogunluk arasindaki iliskisi de acikliga kavusturulmustur. iki polieter imit malzemenin
ergitilmis y1g1lma modelleme (FDM) teknigi ile eklemeli imalat yontemiyle {iretimi gergeklestirilmistir.
Cekme testi ASTM D638 standartlarina gore gerceklestirilmistir. Calismada siinek karaktere sahip
ULTEM 9085 yapilarinin, gevrek yapidaki ULTEM 1010 numunelerine kiyasla daha fazla SEA
kapasitesine sahip oldugu sonucuna varilmistir.

Maran ve arkadaglar1 (2020), metal eklemeli imalat (L-PBF) ile iiretilen girintili yapilarin mekanik
karakterizasyonu gergeklestirilmistir. Arastirmacilar, direklerin oryantasyonunun iiretim hassasiyetini
dogrudan degistirdigini, 6zellikle dikey eksenden uzaklasan direklerde boyutsal hatalarin arttigini tespit
etmiglerdir. Mekanik analizler ise bu yapilarin anizotropik bir davranis sergiledigini ortaya koymustur;
Ornegin, yapinin elastisite modiilii yiikleme yoniine gére dort kata kadar degisim gosterebilmektedir. Bu
bulgular, sandvig¢ panellerde kullanilacak 6kzetik ¢ekirdeklerin oryantasyonunun, enetji soniimleme ve
egilme dayanim agisindan optimize edilmesi gerektigini gostermektedir. Ayrica elde edilen sonuglar
15181inda 6kzetik yapilarin iiretim hatalarina duyarli oldugu belirtilmistir.

Okzetik Geometrili Cekirdege Sahip Sandvi¢ Yapilarin Mekanik Ozelliklerini inceleyen
Calismalar

Arastirmacilar enerji soniimleme performansi kritik 6neme sahip sandvi¢ yapilarin gelistirilmesi i¢in
cekirdek kisminda 6kzetik geometrilerin kullanilmasini deneysel ve niimerik olarak arastirmiglardir. Bu
aragtirmalarda g¢ekirdekteki geometri gesidi, malzemesi ve lretim yontemi baslica arastirma konusu
olmustur. Ayrica yiizey plakasinin kompozit ya da metal malzeme olmasi da incelenmistir.
Arastirmacilar genellikle basma ve egme testleri gerceklestirerek mekanik 6zellikleri kiyaslamiglardir.
Bununla birlikte yaslandirma isleminin yapiya olan etkisi de ¢alisma konusu olmustur.

Shah ve arkadaslar1 (2025), poliiiretan kopiikle (PU) doldurulmus sandvi¢ kompozit yapilarda diizlem
dis1 basma performansini incelemislerdir. PA6-CF (%20 karbon fiber), PA6-GF (%25 Cam Fiber) sarf
malzeme olarak kullanilmstir. Eritilmis filament imalati (FFF) tipi 3D yaziciyla iiretim yapilmistir.
Yiizey kompozitleri E- cam fiber / epoksi malzemesinden vakum destekli recine inflizyonu yontemiyle
iretilmistir. Dolgu malzemesi olarak ise rijit (PU) kullanilmigtir. Basma testi (1 mm/dk basma hiz1)
uygulanarak numunelerin maksimum yiikii, enerji soniimleme performansi ve basma modull
incelenmigtir. Maksimum basma yiikiinde karbon fiber takviyeli (CFRP)- Trepzoid en iyi performans
verirken GFRP-X ¢ekirdek en kotii sonucu vermistir. Enerji soniimlemede ise CFRP- Dikddrtgen en iyi
sonugc verirken X cekirdek her iki malzemede en kotu sonucu vermistir. CFRP- Trepzoid cekirdek,
GFRP-X’ e gore %321 daha fazla yik tasidigr belirtilmistir. Dikdortgen cekirdek asamali
deformasyonda daha iyi enerji sontimledigi goriilmiistiir. Aragtirma sonucunda ¢ekirdek geometrisinin
basma dayanimin kayda deger etki gosterdigi goriilmiistiir.

Tunay ve arkadaslar1 (2025), 3D hiicresel kompozit sandvi¢ yapilarin carpigsma dayanimi davraniglarin
incelemislerdir. Poliaktik asit (PLA) ve akrilonitril biitadien stiren (ABS) polimer malzemelerden
uretilen cekirdek ile CFRP yilzey kompoziti sandvi¢ yapi olusturarak carpisma dayanimina etkisi
incelenmistir. Cekirdek geometrisi olarak; bal petegi, yeniden girintili, ¢ift ok basl ve eksik kaburga
geometrileri kullanilmigtir. Cekirdek 1 mm kalinhiginda elemanlar kullanilarak 40x80x40 mm
boyutlarinda tasarlanmistir. Tim yilizey kompozitleri vakum destekli regine transfer kaliplama
(VARTM) yontemiyle, 8 kat karbon fiber/epoksi kompozitten iiretilmistir. Yari-statik eksenel basma
testi 2mm/dk hizinda gergeklestirilmistir. Enerji soniimleme, tepe ezilme kuvveti ve ortalama ezilme
kuvveti hesaplanmistir. PLA malzemeden iiretilen test numunesi ABS’den tiretilene kiyasla daha fazla
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enerji soniimlemistir. En diisiik enerji soniimleme ise yeniden girintili yapida goriilmiistiir. Ezilme
kuvveti ve verimlilikte tepe kuvvetinde en yiiksek deger eksik kaburga geometrisiyken en diisiik
degerler bal petegi geometrisinde belirtilmistir.

Tunay (2024), farkli ¢ekirdek geometrilerine ve termal yaslanma siirelerine sahip 3D baskili sandvig
yapilarin egilme davraniglarini incelemistir. FDM yoOntemiyle tiretim gergeklestirmistir. PLA ¢ekirdek
malzemesi 4 farkli geometri iiretiminde kullanilmistir; dairesel, altigen, kare ve {iggen. Enerji
soniimleme performansini degerlendirmek i¢in ti¢ nokta egme testi ger¢eklestirilmistir. En yiiksek enerji
sonlimleme kabiliyeti dairesel ¢ekirdekli geometriye ait oldugunu belirtilmistir. Dairesel c¢ekirdekli
geometrinin en yliksek enerji sonlimleme performansinin yani sira en yiiksek yer degistirmeyi (22 mm)
gostermesi bu geometriyi daha sunek yapmaktadir. En yiiksek maksimum kuvvet kare ¢ekirdekli
geometride goriilmiistiir (1.58 kN). Yaslandirma islemi enerji soniimlemeyi olumsuz etkilemistir. Hiicre
boyutlarinin azaltilmasi (birim hiicre sayisinin artmasi) sandvi¢ yapmnin bagill yogunlugunu
artirmaktadir, bu da yapiy1 daha rijit ve gevrek yapmaktadir. Daha az birim hiicreye sahip hiicrelerin
daha esnek oldugu ve genellikle enerji soniimleme konusunda daha iyi performans gosterdikleri
gOriilmiigtiir.

Xu ve arkadaslar1 (2024), egilme altindaki 6kzetik kompozit petek sandvi¢ yapinin mekanik 6zelliklerini
incelemislerdir. Okzetik petek sandvi¢ yapilarinin, yeniden girintili petek sandvi¢ yapiya dolgu
malzemesi olarak aliiminyum kopiik eklenmesi incelenmistir. Calismada 4 farkli sandvig yapi lizerine
calisilmistir. Bunlar; yeniden girintili ve altigen bal petegi ¢ekirdekli sandvi¢ yapi ile bu ¢ekirdeklerin
iclerinin aliiminyum koépiik dolgusu ile doldurulmasi ile olusturulan sandvi¢ yapidir. Calismada yiizey
malzemesi olarak 316 L paslanmaz ¢elikten tek parga olarak imal edilmis ve dolgu olarak aliminyum
kopiik kullanilmugtir. Uretilen numunelere ii¢ nokta egme testi uygulanmistir. Dolgu malzemesi enerji
soniimleme ve platform basma gerilim artisi saglamistir. Hiicre duvari kalmliginin artisi, enerji
soniimleme performansini olumlu etkilemistir. Ayrica okzetik malzemelerin yalnizca ara yiizey
ayrilmasini azaltmakla kalmayip, ayn1 zamanda ii¢ nokta egme yiikili altinda enerji soniimleme
performansini da arttirmistir.

Abdul Sukkur ve arkadaslar1 (2016), kompozit sandvig yapilarin bal petegi ¢ekirdekle birlikte; dinamik
tepkisini, mukavemetini ve kalitesini deneysel ve FEA kullanarak arastirmiglardir. Sandvi¢ yapida
cekirdekte malzeme olarak bakir (30 mm hiicre boyutlu) ve ylizeyde paslanmaz c¢elik levha
kullanilmistir. Ayrica gekirdek yiikseklikleri ise 5, 10 ve 15 mm olarak belirlenmistir. Sandvi¢ yapimin
ozelliklerini tespiti i¢in statik basma testi, agirlik diislirme testi, yorulma testi, FEA kullanilmistir. Sonug
olarak daha diisiik ¢ekirdek yiiksekligi i¢in sehim enerjisinin hizli degisim gosterdigi, daha yuksek
¢ekirdek yiiksekligi i¢in ise gerilmenin disiik oldugu goézlemlenmistir. Bal petegi c¢ekirdek, gelen
enerjinin %70 ile %80’ ini soniimleyebildigi gorilmiistiir. Bununla birlikte bal petegi ¢ekirdeklerinin
kullanilmasi, darbeyi soniimlemek i¢in ekonomik bir yontem oldugu belirtilmistir.

Georges ve arkadaslar1 (2024), dikey desteklere sahip yiizey merkezli kafes hiicreleri (F2CCZ)
geometrisine sahip kafes yapilarda tabakali derecelendirme yontemini incelemistir. Yazarlar, Tam
Gerilmeli Tasarim (FSD) yaklasimini kullanarak optimize ettikleri bu yapilarin, standart homojen
kafeslere kiyasla yiik tasima kapasitesinde %46’lik bir artig sagladigini belirtmislerdir. S6z konusu
caligmada elde edilen bir diger dnemli bulgu ise, optimizasyon islemine ragmen geleneksel bal petegi
yapilarin, direk esash kafes yapilara gore 6zgiil rijitlik ve dayanim bakimindan daha yiiksek performans
sergilemeye devam etmesidir. Bu durum, kafes yapilarda F2CCZ gibi konvansiyonel geometriler yerine,
Okzetik Ozellik gosteren yenilikgi topolojilerin potansiyelini arastirmay1 gerekli kilmaktadir. S6z konusu
arastirmada, yapilarin yiik altindaki davranisini karakterize etmek icin, uclardan sabitlenmis ve orta
noktadan tekil yiikk uygulanan egilme senaryolari simiile edilmistir. Teorik hesaplamalarin giivenilirligi,
kirig ve kat1 eleman tanimlamalarinin yapildigi detayl sayisal modellemelerle dogrulanmistir. Yapisal
biitiinligiin degerlendirilmesinde ise, 6zellikle ince kesitli direklerde kritik dneme sahip olan burkulma
riski ve malzemenin plastik deformasyon sinirlarini ifade eden akma dayanimi, belirleyici hasar
parametreleri olarak analiz edilmistir.
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Wu ve arkadaslarinin (2022) ¢aligmalarinda bal petegi yapilarinin kivrilma islemi sirasinda gosterdikleri
kirilma sorununu ¢6zmek amaciyla okzetik bal petegi yapilarinin serbest donme mekanizmasina
dayanarak bir iiretim siireci dnerilmistir. CFRP ylizey el yatirmasi yontemi ile tiretilmis ve dkzetik bal
petegi ¢ekirdekli sandvic tiipler (AHTS) ise kaliplama ve yapistirma yoluyla iiretilmistir. Bal petegi
yapisinin tek eksenli basma Poison orani analiz modeli olusturulmus ve yuvarlanma sonrasi 6kzetik bal
peteginin Poison oranindaki degisim, plastik deformasyon teorisine dayali olarak incelenmis ve
tahminlerde bulunulmustur. Plastik deformasyon teorisine dayali model Bilgisayar Tomografi (BT)
taramalar1 ile dogrulanmistir. Bununla birlikte tiipiin narinlik orani 3’ten biiyiik oldugu durumlarda,
yapinin kararsizlik nedeniyle orta bdliimiinden hasara daha yatkin oldugunu belirlenmistir. Okzetik bal
petegi sandvig tiiplerin, ayn1 captaki bos CFRP tiiplere nazaran ezilme kuvveti verimliliginde %100’ i
asan bir iyilesme ve tepe kuvvetinde belirgin bir sekilde artig sagladigi rapor edilmistir. Sonug olarak
okzetik bal petegi kullaniminin ince cidarli tiip yapilarin enerji soniimleme kapasitesini 6nemli 6l¢tide
arttirdig1 ortaya koyulmustur.

Kladovasilakis ve arkadaslar1 (2021), Schwarz Diamond (TPMS) geometrisine sahip sandvi¢ yapilari
iic nokta egme testlerine tabi tutarak, iiretim yonteminin yapisal biitiinlige etkisini aragtirmiglardir.
Aragtirmacilar, ASTM C393 standardina gore gergeklestirdikleri bu testlerde, FFF yontemiyle {iretilen
numunelerin ylizey piiriizliilliigline, merdiven etkisine ragmen, malzeme piiskiirtme yontemi (MJP)
teknolojisiyle Tretilenlere kiyasla egilme dayamiminda belirgin bir stiinlik sagladigini tespit
etmislerdir. Ayrica, egilme yiikleri altinda yapilan hem deneysel testler hem de dogrulayict FEA,
cekirdek yogunlugu arttik¢ca mekanik dayanimin tistel bir artis sergiledigini ortaya koymustur.

Tarlochan (2021), sandvig yapilarin enerji soniimleme performansinin ¢ekirdek geometrisinin yapisina
bagli oldugunu ortaya koymustur. Calismada, girintili ¢ekirdekler, altigen kafes yapilar ve tiibiiler
geometride cekirdekler enerji séniimleme kapasiteleri yoniinden karsilastirilmistir. Okzetik yapilarin
negatif Poisson orani sayesinde sikistirma altinda genisleyerek daha karali bir plato gerilmesi
olusturdugu ve bunun 6zgiil enerji soniimleme agisindan belirgin bir avantaj sagladig1 belirtilmistir.
Ayrica sandvig yapilarda ¢ekirdek deformasyon mekanizmalarinin (duvar burkulmasi, katlanma ve
ezilme davranisi) dogrudan cekirdek geometrisine bagli oldugu, bu nedenle oOkzetik c¢ekirdek
geometrilerinin darbe ve garpigsma uygulamalarinda dkzetik olmayan ¢ekirdek geometrilerine gore daha
yuksek 6zgil enerji soniimleme performansi sundugu vurgulanmustir. Derleme, Okzetik g¢ekirdek
geometrisinin kompozit sandvi¢ yapi tasarimlarinda 6nemli bir gelisim alant oldugunu ortaya
koymaktadir.

Sandvi¢ kompozit yapilarin mekanik performansinda, sadece secilen degil, ayn1 zamanda iiretim
parametrelerinin ve bilesenler arast uyumun da belirleyici oldugu bilinmektedir. Bu kapsamda Gohar ve
arkadaslar1 (2021), FDM yontemiyle iiretilen termoplastik bal petegi cekirdekli sandvi¢ yapilarin
mekanik davranislarini deneysel olarak incelemislerdir. Arastirmacilar, ¢ekirdek ve yiizey malzemesi
olarak ABS, PLA, TPU ve Karbon Fiber takviyeli kompozit gibi farkli termoplastiklerin
kombinasyonlarini test etmis; ayrica tarama agisinin (0 /90°ve 45 /-45) yapisal dayanima etkisini analiz
etmislerdir. Calismanin bulgulari, sandvi¢ yapilarin yiik tasima kapasitesini sinirlayan temel faktoriin,
yiizey tabakalari ile cekirdek arasindaki arayiiz yapisma dayanimi oldugunu ortaya koymustur. Ozellikle
ABS cekirdek ve karbon fiber takviyeli yiizeylerden olusan, O /90 tarama agisina sahip numunelerin,
egilme ve kenar basma testlerinde en yiiksek performansi sergiledigi rapor edilmistir. Bu sonuglar,
eklemeli imalatla {iretilen sandvi¢ yapilarda malzeme se¢imi ve yazdirma oryantasyonunun, yapisal
bltiinligii saglamada kritik rol oynadigini gostermektedir.
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SONUC VE ONERILER

Gergeklestirilmis olan caligmalar neticesinde negatif Poisson oranina sahip Okzetik geometrilerin
kullanilmas1 sandvi¢ yapilarda enerji soniimleme ve mekanik performansi arttirdigi gorilmiistiir.
Geometrinin karmasikligi nedeniyle ii¢ boyutlu yazicida iiretilen bu ¢ekirdek geometrileri tarama agisina
bagl olarak 6zellikleri de degigsmektedir. Cekirdek- yilizey plakasi arasindaki arayiiz etkilesimi, sandvig
yapinin termal yaslandirilmasi ve ¢ekirdek malzemesinin fonksiyonlastirilmasi arastirilmay: bekleyen
konular olarak 6ne ¢ikmaktadir.
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ABSTRACT

This study aims to analyze the multidimensional performance of BIST 100 Electricity, Gas, and Steam
sector companies during the 2021-2024 period, a time when the effects of the post-pandemic recovery
and the global energy crisis were intensely felt. Within the scope of the analysis, six companies were
evaluated based on a total of 12 criteria representing technical, financial, and structural indicators.
Criterion weights were determined using the Entropy approach, an objective method, and the final
performance rankings were calculated using the CoCoSo method, a consensual and integrated multi-
criteria decision-making method. This integrated structure provides a balanced performance evaluation
by considering both the diversity of information between criteria and the relative superiority among
alternatives.

The findings indicate that sector performance differs periodically. It was observed that profitability
indicators became more distinctive within the model during the 2021-2022 period, while the relative
weights of liquidity and financial structure indicators increased during the 2023-2024 period. This
shows that the Entropy—CoCoSo approach used in the study produced results that were more sensitive
to different criterion groups in the relevant years. Performance rankings indicate that the relative
importance of indicators such as financial resilience, balance sheet stability, and capital efficiency may
have increased, especially during periods of crisis and uncertainty.

Methodologically, the study demonstrates the applicability of the Entropy—CoCoSo integrated approach
to energy sector performance analysis and shows that multi-criteria decision-making methods can be
used to analyze periodic performance differences. The results suggest that financial sustainability and
balanced capital structure should be considered by investors and policymakers in their evaluation
processes.

Keywords: Energy Sector, Financial Performance, Multi-Criteria Decision Making, Entropy Method,
CoCoSo Method.

INTRODUCTION

The traditional concept of energy security, which was based on four basic pillars (4A): availability,
accessibility, affordability, and acceptability, This traditional view analyzed energy security at a macro
level, focusing on supply and price stability (Cherp and Jewell, 2014). However, developments after
2019 revealed that this definition is insufficient to explain the recent shocks and turbulence in global
energy markets.
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The COVID-19 pandemic created simultaneous supply and demand shocks, severe price fluctuations,
and disruptions in supply chains, which posed a serious threat to energy stability and the financial
resilience of companies, causing the energy sector to face a new paradigm (Coban, 2021). Following
the gradual recovery from the pandemic, the world faced the geopolitical phenomenon and crisis of the
Ukraine-Russia war, which posed a serious challenge to energy security. This crisis, with the increase
in the prices of energy carriers such as gas and electricity, brought negative consequences such as severe
fluctuations in the stock market, increased production costs, and uncertainty in the energy market, which
caused European countries and consumer countries to adopt a new approach to controlling and managing
such crises and to put the issue of security at the forefront of their policies (Qi, 2023).

The simultaneous crises of the pandemic and geopolitical tensions highlighted that energy security
depends not only on physical supply continuity but also on the financial resilience and sustainability of
companies operating in the sector. Therefore, in such circumstances, the financial weakness of energy
companies can be a serious threat to energy security and have adverse consequences for economic
infrastructure. Given the importance of this issue, analyzing the multidimensional performance of
companies active in the electricity, gas, and steam sectors during such crisis is necessary and inevitable
in order to manage systematic risks. In this context, examining how firm performance changes across
different crisis periods provides important insights into the financial and structural resilience of the
sector.

Despite the growing body of research on the financial performance of energy companies, several gaps
remain in the literature. First, most existing studies evaluate firm performance using single-dimension
financial indicators and do not sufficiently consider the multidimensional structure of firm performance
that includes technical efficiency, financial resilience, and structural balance. Second, relatively limited
attention has been given to the dynamic performance behavior of energy companies during extraordinary
periods such as the post-pandemic recovery and the global energy crisis. Third, the application of
integrated MCDM frameworks that combine objective weighting techniques with compromise ranking
approaches remains limited in this sector. In this context, the present study contributes to the literature
by proposing a hybrid ENTROPY-COCQOSO framework to evaluate the multidimensional performance
of BIST electricity, gas, and steam companies.

Therefore, the aim of this study is to analyze the multidimensional performance of companies operating
in the electricity, gas, and steam sector within the BIST 100 during the 2021-2024 period, when the
effects of the post-pandemic recovery and the global energy crisis were intensely felt. To achieve this
objective, the study employs an integrated multi-criteria decision-making framework that combines the
Entropy method for objective criterion weighting with the CoCoSo method for performance ranking.
This hybrid approach enables a comprehensive evaluation of the technical, financial, and structural
performance of firms within the sector.

LITERATURE REVIEW

Energy companies operating in the electricity, gas, and steam sector play a crucial role in economic
stability and energy supply security. For this reason, evaluating the performance of these firms has
attracted increasing attention in the academic literature. Previous studies have generally examined firm
performance using financial ratios and traditional financial performance indicators. However,
considering the strategic importance and complex structure of the energy sector, evaluating firm
performance solely from a financial perspective may provide a limited understanding.

In recent years, multi-criteria decision-making (MCDM) methods have increasingly been employed to
evaluate firm performance in various sectors, including energy. These methods enable the simultaneous
evaluation of multiple performance indicators and provide a more comprehensive analytical framework
compared to traditional approaches. Within this context, numerous studies have applied different
MCDM techniques to assess the performance of firms operating in the energy sector. Table 1
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summarizes selected studies in the literature, focusing on the methods used, the analysis period, and the
main findings of each study.

Table 1. Selected Studies on Energy Sector Performance Using MCDM Methods

Author(s) Method Period II;liOrrc;lfs Main Findings
E?Jics:al and 2008- The company that has the best financial
Yigiter SD-WASPAS 2012 15 performancg is O_rge Enerji but. Ak Enerji has
(2019) the lowest financial performance.
The consistency of the results obtained from
geizﬁa(goza&d S?IEORQ S ggig 7 both methods demonstrates that they can be
used effectively together.
ENJSA, AKSEN and ZOREN are found to be
Arsu (2021) | Entropy-ARAS 2018 8 the companies with the highest financial
performance, respectively.
Ozdemir and In this study, ratio analysis is integrated with
2019- multi-criteria decision-making methods to
Parmaksiz TOPSIS-EDAS 16 . . .
(2022) 2020 examine the fl_nanual performance _of energy
sector companies over two time periods.
The most important ratio and the most
successful company are: in 2018, the cash
grrsg% (zog)j Entropy-TOPSIS gg;g 21 ratio SODSN;_in 2019, rece_ivables turnover
BAGFS; and in 2020, receivables turnover
BAGFS.
TOPSIS and MOORA methods show similar
:(2%\%5) et al. -II\—/I%PC?II?SA ggg 8 results but the rankings are slightly different
due to differences in calculations.
Makki  and 2019 ATR is the most important and CR is the least
Algahtani AHP-TOPSIS 2021 5 important for evaluating the performance of
(2023) energy companies.
ﬁzi;rarzfmlal Entropy- 2013- 6 The result shows Entropy-MAIRCA enhances
(2024) " | MAIRCA 2022 orginality of the research.
Yilmaz LOPCOW- MAGEN, ZEDUR, and KARYE had the
2 . CRITIC- highest financial performance, but ARASE,
Ozekenci 2022 22
CoCoSo AKSEN, and PAMEL had the lowest
(2024) fi ) .
inancial performance in 2022.
ik Enka company was_determined to be _the best
Entropy-GRA 2021 10 electricity generation company with the
(2024) hi ) .
ighest degree of relationship.
The result indicate that firms’ financial
Tascr and perfqrmance ranl_<ings _do not have a strong or
Yurttadur WENSLO- 2020- 10 consistent r_elat.lonshlp with thel_r stock
(2025) ARAS 2024 returns, indicating that stock prices are
influenced by factors beyond financial
indicators alone.
Kahraman Finding shows PAMEL 1s the best performing
(2025) Entropy-VICOR | 2023 6 company while KARYE 1s ranked as the

worst company
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Tazegl : 2013- The methods chosen for the study were found
(2025) Entropy-CoCoS0 | 505, | 3L | 15 e reliable.

This study conducted a comparative analysis

ggg}i\% 2020- using the TOPSIS and MOORA-Ratio
Ova (2025) 11 methods to test the effect of criteria weights
TOPSIS- 2023 on the results and found the findings to be
MOORA . 9
consistent.
Canakgioglu 5 i In the study, SMRTG ranked first according
and  Ozan | SOTOPVEDAST 12023 11| to the EDAS method, while IZENR ranked
(2025) first according to the TOPSIS method.

As shown in Table 1, previous studies have widely employed various multi-criteria decision-making
methods such as TOPSIS, VIKOR, ARAS, MOORA, and MAIRCA to evaluate the financial
performance of firms operating in the energy sector. Although these studies provide important insights
into the performance dynamics of energy companies, most of them focus primarily on financial
indicators and often rely on single MCDM techniques. In addition, relatively limited attention has been
given to examining firm performance from a multidimensional perspective that simultaneously
considers financial, technical, and structural indicators, particularly during extraordinary periods such
as the post-pandemic recovery and the global energy crisis. Therefore, this study contributes to the
existing literature by applying an integrated Entropy—CoCoSo framework to evaluate the
multidimensional performance of BIST electricity, gas, and steam sector companies during the 2021—
2024 period. By combining an objective weighting approach with a compromise-based ranking method,
the proposed framework provides a more comprehensive and balanced assessment of firm performance.

METHODOLOGY

This section explains the proposed ENTROPY-COCOSO hybrid MCDM decision model for assessing
the multidimensional performance of Energy companies listed on the Istanbul Stock Exchange (BIST).
ENTROPY method is used to determine the importance weights of the criteria in line with the proposed
hybrid model, while COCOSO method is used to evaluate the multidimensional performance of energy
companies.

One of the features of the entropy method is its ability to quntify the variability among indicators and
assign weights based on the degree of information they contain. The criteria with higher degree of
diversity are allocated with higher wight in this method (Chen, 2021). Therefore, entropy, with this
unique feature, is capable to highlight the indicators that have caused a performance gap and serious
differentiation between companies during the Corona and energy crisis with greater weight.

CoCoSo is known as a reliable approach to calculate the optimal consensus score within the framework
of an integrated decision-making model (Torkayesh et al., 2021). Due to the distinctive structural
features of this method, CoCoSo enables the development of a more robust evaluation model and leads
to more accurate and consistent decisions.

Due to the specific characteristics of these methods, they are chosen to assess the multidimensional
technical, financial, and structural performance of gas, electricity, and steam companies. The integration
of ENTROPY and CoCoSo provides an objective weighting mechanism together with a compromise-
based ranking approach, allowing a more balanced evaluation of firm performance compared to single
MCDM techniques. While the Entropy method determines criterion weights based on the informational
variability of the data, the CoCoSo method combines additive and multiplicative aggregation structures
to generate a compromise performance score. Therefore, the hybrid ENTROPY-COCOSO framework
enables a more comprehensive and robust evaluation of multidimensional firm performance.
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ENTROPY Method

The entropy method is an objective weighting approach based on information theory that evaluates
criteria without relying on the subjective judgment of decision makers. The concept of entropy was
introduced by Shannon in 1947. He provided a mathematical framework for measuring uncertainty in
information, which has been widely used not only in decision making area but also in other fields such
as physics, mathematics, and engineering, over the time. In this framework, the entropy method is known
as a useful and efficient tool for measuring the amount of useful and meaningful information extracted
from existing data (Wu et al., 2011).

In this method, the weighting process begins by determining the Alternatives and criteria related to the
decision-making problem. In the next step, the relative weight of each criterion is calculated using the
data in the decision-making matrix. (Jati and Dominic, 2017). Therefore, the decision-making structure
is formed based on a data-driven approach. In this method, the weight of each criterion is determined
according to the degree of diversity and discrimination in its values among the Alternatives, and
consequently, based on the value of the information contained in it. (Mutlu et al., 2024). A coherent,
objective, data-driven approach has attracted increasing attention in recent years. (Roszkowska et al.,
2024).

In general, this method consists of 5 main steps that have been widely accepted in various studies.
(Karami and Johansson, 2014; Li et al., 2011):

1. Step: Creating the Decision Matrix

In relation to the decision-making problem, the decision matrix, in which m alternatives are evaluated
based on n criteria, is defined as follows:

X11  X12 X1n
X21 X2 Xon

X = . , i=12,...m Jj=12..,n
Xm1 Xmz 7 Xmn

Here

e m is the number of alternatives, n is the number of criteria, i; 1,2,...,m alternatives, j; 1,2,...,n
evaluation criteria,
e Xx;;: i. belonging to the alternative j. Shows the criterion value.

Step 2: Normalization Process

In decision-making problems, when criteria have different units of measurement, a structural
inconsistency arises that prevents comparison between these variables. Normalization is applied to
eliminate such unit differences and make all criteria comparable. Thus, by moving each criterion to the
same scale plane, the effect of the units of measurement is minimized in the analysis process and the
standardization of the data is ensured. The most commonly used normalization formula is:

__%ij
Py = S xy

Here p;; represents the normalized values. Normalized values are obtained by taking the ratio of the
sum of all alternatives for each criterion.

Step 3: Calculating Entropy Values
The entropy value of each criterion is calculated using the following formula:
ejj = —k.Xioipij-In(py), i=12,..m, j=12,..,n k=1/In(m)

Here, k is the normalized constant, and the entropy value e; j,j measures the information uncertainty of
the criterion.

14



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

Step 4: Calculation of Information Value (Degree of Diversification)

Using the entropy values calculated above, the degree of diversification for each criterion is
computed as follows: Let d;denote the degree of diversification; it represents the discriminating

power carried by the j-th criterion, that is, its impact on the decision-making process.
dj =1—e]- j=1,2,...,n

This value indicates how important the criterion is in terms of information. Furthermore, low d; values
indicate little differentiation regarding the criteria, while high values indicate significant differentiation.

Step 5: Calculation of Criteria Weights

The discriminating power of each criterion in terms of its informational value that is, its level
of differentiation is evaluated by proportioning it to the total amount of differentiation. As a
result of this proportional calculation, the relative importance of each criterion is determined
objectively. Thus, the weight values of the criteria are systematically calculated using the
following formula:

4
2?:1 di

As a result of these steps, the weights of the criteria are calculated objectively, based solely on the
available dataset and without any subjective input from the decision-maker. With this feature, the
Entropy method provides high reliability and consistency in multi-criteria decision-making problems.

COCOSO Method

The Combined Compromise Solution (CoCoSo) algorithm, based on the integration of Simple Additive
Weighting (SAW) and Exponentially Weighted Product (EWP) methods, has been presented as a
significant contribution to the field of multi-criteria decision-making. Developed by Yazdani and
colleagues, this approach combines the strengths of both methods, providing a more balanced and
holistic evaluation opportunity in decision-making processes. Thanks to this feature, CoCoSo acts as a
compromise solution set, allowing for consistent analysis of alternatives from different perspectives.
The method consists of systematic steps applied after defining the alternatives and criteria related to the
decision problem, and is increasingly preferred in the literature as one of the integrated multi-criteria
decision-making techniques. (Yazdani et al., 2019).

w; = wj: agirlik degeri olmak lizere; Z’}:l w; =1

Step 1: Creating the Decision Matrix

The decision matrix consists of the values of the alternatives (I=1,2,...,m) in relation to the criteria
(G=1,2,...,n) and its general form is as follows (Kahreman, 2023):

X111 Xi2 Xqj
X21 X22 XZ j

D = Xi; | C . EJJl 1)
Xin  Xip Xij

Step 2: Creating the Normalized Decision Matrix

The normalized decision matrix r;; is obtained using two different equations depending on the structure
of the criteria.
xij—minxij

)
©)

i = -
Y maxx;—minx;;
maxXxij—Xij
r; = —————
Y maxx;j—minx;;
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Step 3: Calculating Weighted Comparability S; and P; Values

The weighted comparability sum S; is calculated using the weighted normalized decision matrix for each
alternative with the help of the following equation.

Si = zj=1(Wj7‘ij) 4

P = Zn (i)™ ®)

j=1
Step 4: Calculating the Relative Weights of the Alternatives

The relative weight of each alternative, k;,, is calculated using the previously calculated P; and S; values
with the following equation:

_ _ PitSi
Kia = S sy (6)

__Si Di
kib - mins; +minpi (7)
ASD+(A-N (@)
kic = (8)

- A(maxS;)+(1-A)(maxP;)

The relative weights of the alternatives are calculated using equations (6), (7) and (8). In the equations,
min Si represents the minimum value of Si, min Pi represents the minimum value of Pi, maxSi represents
the maximum value of Si, and max Pi represents the maximum value of Pi. In addition, A is a value that
the decision-maker can take with the condition 0<A<I.

Step 5: Ranking the Alternatives
19
Ki = (KiaKipKic)3 + (Kia + Kip + Kic) ©9)

Equation 9 is used to obtain sensitivity (ki) results, which are then sorted from highest to lowest. This
results in a ranking from best to worst.

Data and Criteria

The data used to assess the multidimensional performance of the six Energy companies (AKSEN,
CANTE, ENJSA, MAGEN, ODAS, ZOREN) listed on the Istanbul Stock Exchange (BIST) were
obtained from annual financial statements published on the official Public Disclosure Platform (KAP,
2026) and from the activity reports regularly released by each company for the 2021-2024 period. These
data were carefully selected to ensure a comprehensive and accurate representation of both sectoral
performance and the relative market positions of the firms.

As companies active in the energy sector, such as electricity, gas, and steam, form the foundation of
economic infrastructure, their resilience and sustainability are directly related to national energy security
and macroeconomic stability. Therefore, in the event of systemic shocks such as pandemics or
geopolitical crises, any fragility or financial weakness or operational inefficiency in these companies
can cause widespread disruptions in energy supply and economic performance. Therefore, a
comprehensive and multidimensional assessment of the performance of these firms is important and
inevitable for policymakers and investors. To address this need, this study employs an integrated MCDM
framework combining the ENTROPY and COCOSO methods to evaluate the multidimensional
performance of insurance companies. The ENTROPY method was used to determine objective criterion
weights based on the informational content, while the COCOSO method was applied to derive the
relative performance rankings of the firms. This integrated approach enhances the robustness and
reliability of the analysis and enables a comprehensive assessment of the current structure of the Gaz,
Electricity and Steam sector. Table 2 presents the companies included in the analysis, while Table 3
outlines the multidimensional performance evaluation criteria used in the study.
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Table 2. Energy Companies

Name of Company Companies Code in BIST
AKSA ENERJI URETIM A.S. AKSEN

CAN2 TERMIK A.S. CANTE

ENERJISA ENERJI A.S. ENJSA

MARGUN ENERJI URETIM SANAYI VE TICARET A.S. | MAGEN

ODAS ELEKTRIK URETIM SANAYI TICARET A.S. ODAS

ZORLU ENERJI ELEKTRIK URETIM A.S. ZOREN

Table 3. Multidimensional Performance Evaluation Criteria

Criteria | Description Max/Min
K1 Return On Assets (ROA) Max
K2 Return On Equity (ROE) Max
K3 EBITDA Margin (Earnings Before Interest, | Max
Taxes, Depreciation And Amortization)
K4 Net Profit Margin Max
K5 Sales Growth Rate Max
K6 Current Ratio Max
K7 Asset Turnover Ratio Max
K8 EBITDA/ Total Assets Max
K9 Equity Turnover Ratio Max
K10 Total Debt / Equity Min
K11 Total Debt / Total Assets Min
K12 Short Term Debt / Total Debt Min

FINDINGS

This study analyzes the multidimensional performance of companies operating in the BIST 100
Electricity, Gas, and Steam sector during the 2021-2024 period, a time when the effects of the global
energy crisis were intensely felt during the post-pandemic recovery process, using the Entropy—CoCoSo
approach. Six companies were included in the analysis: AKSA Enerji (AKSEN), CAN2 Termik
(CANTE), Enerjisa Enerji (ENJSA), Margiin Enerji (MAGEN), Odas Elektrik (ODAS), and Zorlu
Enerji (ZOREN).

Company performances were evaluated based on a total of 12 criteria representing technical, financial,
and structural indicators. Profitability ratios (ROA, ROE, EBITDA margin, net profit margin), growth
rate (sales growth), liquidity ratio (current ratio), operating efficiency ratios (asset turnover ratio, equity
turnover ratio), and operational efficiency indicator (EBITDA/Total Assets) were considered as benefit
criteria. In contrast, financial leverage and debt ratios (Total Debt/Equity, Total Debt/Total Assets,
Short-Term Debt/Total Debt) were evaluated as cost criteria. The initial decision matrix created within
this scope is presented below by year.
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Table 4. Initial Decision Matrix for the 2021-2024 Period

2021 Year K1 | K2 | K3 | K4 K5 K6 | K7 | K8 | K9 | K10 | K11 | K12
AKSEN 10,0810,159|0,189|0,121| 0,921 |1,137|0,673|0,127| 1,312 | 0,951 | 0,487 | 0,623
CANTE 0,033/ 0,069 | 0,265 | 0,152 | 0,613 | 0,500 | 0,215 | 0,057 | 0,456 | 1,123 | 0,529 | 0,368
ENJSA 0,073 0,244 0,163 | 0,075 | 0,404 | 0,898 0,975 0,159 | 3,267 | 2,351 | 0,702 | 0,649
MAGEN {0,172 |0,235|1,164 | 1,985 | 4,706 | 2,268 | 0,087 | 0,101 | 0,118 | 0,362 | 0,266 | 0,355
ODAS 0,006 | 0,011 0,233 | 0,027 | 0,482 | 0,858 | 0,207 | 0,048 | 0,394 | 0,901 | 0,474 | 0,393
ZOREN 0,002 0,014 | 0,295 | 0,007 | 0,356 | 0,681 | 0,328 | 0,097 | 1,882 | 4,731 | 0,826 | 0,325
2022 Year K1 | K2 | K3 | K4 K5 K6 | K7 | K8 | K9 | K10 | K11 | K12
AKSEN 10,1370,241| 0,146 | 0,200 | 2,286 |1,431|1,373|0,200 | 2,407 | 0,753 | 0,430 | 0,559
CANTE |0,281|0,485]|0,377|0,368 | 3,872 | 1,690 0,766 | 0,289 | 1,318 | 0,722 | 0,419 | 0,390
ENJSA 0,245]0,672|0,106 | 0,172 | 1,560 | 0,704 | 1,427|0,151 | 3,915 | 1,744 | 0,636 | 0,831
MAGEN {0,080 0,106 | 1,005 | 0,969 | 0,286 | 1,976 | 0,082 | 0,083 | 0,110 | 0,329 | 0,248 | 0,432
ODAS 0,205 0,364 | 0,432 0,308 | 4,285 |1,433|0,667|0,288 |1,184 | 0,774 0,436 | 0,591
ZOREN 0,002 | 0,006 | 0,229 0,004 | 1,584 | 0,599 | 0,446 | 0,102 | 1,708 | 2,829 | 0,739 | 0,455
2023 Year K1 | K2 | K3 | K4 K5 K6 | K7 | K8 | K9 | K10 | K11 | K12
AKSEN {0,098 | 0,159 0,237 | 0,156 | -0,596 | 1,241 | 0,630 | 0,149 | 1,015 | 0,611 | 0,379 | 0,650
CANTE 0,025/ 0,027 | 0,240 | 0,077 | -0,488 | 5,193 | 0,328 | 0,079 | 0,346 | 0,056 | 0,053 | 0,873
ENJSA 0,034 |0,078| 0,108 | 0,027 | 0,033 | 0,848 |1,277|0,138 | 2,919 | 1,286 | 0,563 | 0,646
MAGEN {0,024 |0,035|0,731|0,410 | -0,389 | 0,828 | 0,057 | 0,042 | 0,086 | 0,504 | 0,335 | 0,285
ODAS 0,169 | 0,214 0,332 | 0,512 | -0,529 | 1,477 | 0,330 | 0,109 | 0,419 | 0,269 | 0,212 | 0,762
ZOREN |0,1110,284 0,277 | 0,400 | -0,297 | 0,628 | 0,277 | 0,077 | 0,709 | 1,561 | 0,609 | 0,526
2024year | K1 | K2 | K3 | K4 K5 K6 | K7 | K8 | K9 | K10 | K11 | K12
AKSEN 0,024 0,045 0,235 0,063 | -0,377 | 0,682 | 0,382 | 0,090 | 0,710 | 0,859 | 0,462 | 0,568
CANTE 0,048 0,055 0,316|0,202 |-0,275 | 1,672 | 0,236 | 0,075|0,271| 0,146 | 0,127 | 0,972
ENJSA 0,027 0,065 0,170 0,025 |-0,217 | 0,760 | 1,060 | 0,180 | 2,560 | 1,414 | 0,586 | 0,642
MAGEN |0,017|0,024 | 0,326 | 0,248 | 0,036 | 0,708 | 0,067 | 0,022 | 0,098 | 0,458 | 0,314 | 0,375
ODAS 0,087 0,112 | 0,257 | 0,382 | -0,274 | 1,265 | 0,228 | 0,059 | 0,293 | 0,283 | 0,220 | 0,829
ZOREN | 0,020 | 0,040 | 0,228 | 0,080 | -0,247 | 0,666 | 0,250 | 0,057 | 0,506 | 1,025 | 0,506 | 0,335

An examination of the 2021 data reveals that MAGEN stands out positively from the sector, particularly
with its high sales growth rate (K5) and remarkable net profit margin (K4). In contrast, ZOREN's high
debt ratios (K10 and K11) indicate a relatively high financial risk profile. ENJSA, on the other hand,
significantly stands out in the sector in terms of its equity turnover ratio (K9). 2022 was a period when
the increase in global energy prices strongly impacted sector profitability indicators. Significant
increases were observed in ROE and net profit margin values, especially for CANTE and ENJSA.
However, some firms showed increased debt ratios.

The 2023 data reflects the impact of price normalization and demand fluctuations in energy markets.
Negative sales growth rates in many firms (K5) signal a contraction in the sector. Despite this, ODAS
and ZOREN's net profit margin performance is relatively strong. However, a general slowdown in
profitability indicators is observed in 2024. A downward trend in ROA and ROE ratios is particularly
noteworthy. This indicates that after the high growth period following the pandemic, the sector has
shifted to a more balanced but lower-margin structure.

In this study, criteria weights were determined by Entropy method, an objective weighting method. The
Entropy method measures the information content based on the degree of distribution of criteria among
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alternatives and assigns higher weights to criteria with high discriminative power. Accordingly, criteria
with high variation have a low entropy value, a high degree of diversity, and a higher final weight.
Entropy criteria weights for the period 2021-2024 are presented in Table 5.

Table 5. Entropy Criteria Weights for the Period 20212024 ( wy)

w;/year | 2021 2022 2023 2024
K1 0,114 0,103 0,113 0,124
K2 0,090 0,127 0,089 0,070
K3 0,076 0,111 0,075 0,049
K4 0,277 0,186 0,071 0,081
K5 0,136 0,083 0,084 0,067
K6 0,031 0,032 0,154 0,153
K7 0,065 0,086 0,077 0,092
K8 0,019 0,041 0,052 0,068
K9 0,093 0,100 0,104 0,128
K10 0,076 0,094 0,053 0,050
K11 0,013 0,023 0,068 0,065
K12 0,010 0,014 0,060 0,053

In 2021, the highest weighting was observed in the Net Profit Margin (K4=0.277) criteria. This indicates
significant differences in profitability performance among companies during the post-pandemic
recovery period, with the most pronounced divergence within the sector occurring through net
profitability. Sales growth rate (K5=0.136) and return on assets (K1=0.114) also stand out as important
differentiating criteria. In contrast, debt indicators (K11 and K12) have low weighting values. This
suggests that financial leverage structures were relatively similar among firms in 2021. In 2022, the
weighting distribution shows a more balanced structure. While the highest weighting is still seen in
profitability indicators, ROE (K2=0.127) and Net Profit Margin (K4=0.186) stand out. It can be said
that the increase in global energy prices has created differentiating effects on return on equity.

In 2023, the Current Ratio (K6=0.154) criterion notably had the highest weight. This indicates that
liquidity structure has become a significant differentiating factor among firms due to volatility in energy
markets and tightening financing conditions. The increase in the weights of debt indicators (K11 and
K12) during the same period also points to the increasing differences in financial structures. In 2024,
however, the Equity Turnover Ratio (K9=0.128) and ROA (K1=0.124) were among the criteria with the
highest weights. This finding shows that the sector has shifted back towards productivity and capital
efficiency in the post-crisis period. The liquidity indicator (K6=0.153) maintains its weight, revealing
the continued importance of financial balance.

Entropy results indicates that profitability indicators became more distinct in the 2021-2022 period,
while liquidity and capital efficiency indicators became more distinct in the 2023—2024 period. This
finding reflects the transition from a high profit margin period in the post-pandemic era to a period of
financial stability and sustainable structure.

The final performance rankings of the alternatives were calculated using the CoCoSo method with
criterion weights obtained by the entropy method. The CoCoSo method produces a compromise
performance score (ki) by considering both the weighted sum approach (S;) and the weighted
multiplicative approach (P;). This structure offers a more balanced ranking compared to methods based
solely on additive or solely on multiplicative models. The calculated S;, P;, and final CoCoSo scores (ki)
for each year are presented in Table 6.
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Table 6. CoCoSo Calculation Results for the Period 2021-2024

2021 year 2022 year
Alternatives (S;) (P;) (k;) Alternatives (S;) (Py) (k;)
AKSEN 0,3229 | 10,6525 | 2,9707 | AKSEN 0,4464 | 10,9805 | 3,2737
CANTE 0,1781 9,3357 2,1784 | CANTE 0,6222 | 11,4612 | 3,9262
ENJSA 0,3768 8,7299 2,8780 | ENJSA 0,5233 9,3840 3,2592
MAGEN 0,8273 9,9816 4,8086 | MAGEN 0,5066 7,6614 2,9161
ODAS 0,1204 7,9741 1,7291 | ODAS 0,5497 | 11,3500 | 3,6725
ZOREN 0,1026 6,3166 1,3995 | ZOREN 0,1231 5,4277 1,2932

2023 year 2024 year
Alternatives (S;) (P;) (k;) Alternatives (S;) (Py) (k;)
AKSEN 0,3648 | 10,0967 | 2,0014 | AKSEN 0,2238 9,5133 1,9024
CANTE 0,3581 8,7898 1,8038 | CANTE 0,4970 | 10,1748 | 2,5848
ENJSA 0,3826 8,9274 1,8606 | ENJSA 0,4063 7,3331 1,9633
MAGEN 0,2984 7,1797 1,4823 | MAGEN 0,2986 6,5269 1,6156
ODAS 0,4809 | 11,0405 | 2,3127 | ODAS 0,5591 | 11,1842 | 2,8679
ZOREN 0,3610 8,4155 1,7544 | ZOREN 0,2028 9,6901 1,8824

In 2021, MAGEN (4.8086) achieved the highest CoCoSo score. This result indicates that high net profit
margins and sales growth performance, combined with Entropy weights, created a strong ranking
advantage. ZOREN and ODAS, on the other hand, performed relatively poorly. In 2022, CANTE
(3.9262) was at forefront. Companies that achieved significant improvements in profitability indicators
due to the impact of rising energy prices rose to the top ranks. ZOREN continued to show the lowest
performance during this period. In 2023, the intra-sector balances shifted. ODAS (2.3127) achieved the
highest performance score. This result shows that ODAS gained a relatively advantageous position with
the increased weighting of liquidity and financial structure indicators. In 2024, ODAS (2.8679)
maintained its leadership. This situation can be attributed to the fact that financial balance and capital
efficiency criteria became decisive in the post-crisis period. CANTE came in second place, while
MAGEN performed relatively poorly. The annual rankings obtained using the Entropy—CoCoSo method
are presented in Table 7.

Table 7. Final Performance Rankings for the Period 2021-2024

Alternatives | 2021 Ranking | 2022 Ranking | 2023 Ranking | 2024 Ranking
AKSEN 2 3 2 4
CANTE 4 1 4 2
ENJSA 3 4 3 3
MAGEN 1 5 6 6
ODAS 5 2 1 1
ZOREN 6 6 5 5

In 2021, MAGEN achieved the highest performance. Examining the Entropy weights for that year, the
net profit margin (K4) criterion is seen to have a significantly higher weight. MAGEN's performance in
this criterion, well above the industry average, may have positively impacted its ranking within the
framework of the model's weighting structure. Similarly, the relatively high weightings of sales growth
rate (K5) and return on assets (K1) criteria seem to have contributed to firms with strong performance
in these areas ranking higher. AKSEN and ENJSA are among the top performers, while ZOREN remains
at the bottom. This period can be considered a year in which profitability differences between firms
were decisive during the post-pandemic recovery process.
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In 2022, CANTE was the leading company. This year, the ROE (K2) and net profit margin (K4) criteria
show high weightings. CANTE's performance in these profitability indicators, exceeding the industry
average, may have increased its impact on the ranking when considered together with the Entropy
weighting structure. ODAS has risen to second place, while MAGEN has experienced a significant
decline. This suggests that the increase in energy prices may have created asymmetric performance
effects among firms.

In 2023, ODAS achieved the highest performance. It is noteworthy that the current ratio (K6) criterion
had the highest weighting in this year. ODAS's relatively strong position in terms of liquidity indicators,
when considered together with the model's weighting structure, may have positively contributed to its
performance score. The increase in the weighting of debt indicators during the same period suggests that
differences in financial structures may have become more decisive in the ranking

In 2024, ODAS maintained its leadership. In that year, the equity turnover ratio (K9) and return on assets
(K1) criteria had relatively high weightings. ODAS's balanced performance in these indicators may have
supported its position in the ranking within the framework of the Entropy-CoCoSo integrated structure.
CANTE ranked second, while ENJSA remained steadily in the middle ranks. AKSEN's decline in the
ranking can be explained by the decrease in profitability indicators and the increased weighting of
liquidity criteria. ZOREN, on the other hand, consistently ranked low throughout the period, indicating
that its financial leverage and debt structure limited its performance.

CONCLUSION AND EVALUATION

This study analyzes the multidimensional performance of BIST 100 Electricity, Gas, and Steam sector
companies during the 2021-2024 period, a time when the effects of the post-pandemic recovery and the
global energy crisis were intensely felt, using an integrated Entropy—CoCoSo approach. The study
utilizes 12 criteria, including technical, financial, and structural indicators; criterion weights were
objectively determined using the Entropy method, and final rankings were calculated using the CoCoSo
method.

The findings indicate that sector performance differs significantly across periods. While profitability
indicators (especially net profit margin and return on equity) became more distinctive in the 2021-2022
period, the weights of liquidity and financial structure indicators increased in the 2023-2024 period.
This suggests a shift from a high-margin growth period in the post-pandemic era to a structure focused
on financial stability and sustainability.

An examination of performance rankings reveals that some firms gained a relative advantage during
crisis periods, while others struggled to produce sustainable performance due to their growth-oriented
structures. The fact that liquidity indicators became more decisive, particularly in 2023 and 2024,
highlights that financial resilience and balance sheet quality played a critical role in performance in the
post-crisis period.

These findings are consistent with the concepts of "financial flexibility" and "structural resilience"
emphasized in the crisis literature. Energy price shocks and increases in financing costs make highly
leveraged and low-liquidity firms more vulnerable; conversely, firms with balanced financial structures
can exhibit more stable performance in the post-crisis period. Therefore, performance should be
evaluated not only on a profitability basis but also within a multi-dimensional and structural framework.

Methodologically, this study demonstrates the applicability of the Entropy—CoCoSo integrated approach
in the energy sector. The Entropy method objectively reflects the diversity of information among the
criteria, revealing differences in sensitivity over time; the CoCoSo method, on the other hand, uses both
additive and multiplicative evaluation logic to produce a balanced ranking. In this respect, the study
offers an empirical contribution to the effectiveness of multi-criteria decision-making methods in energy
sector performance analysis.

The results obtained from the application contain important implications for investors and policymakers.
Focusing solely on profit margins is insufficient in performance evaluations in the energy sector.
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Liquidity structure, debt level, and capital efficiency indicators become more decisive, especially during
times of crisis. Therefore, the perspective of financial sustainability should be considered as a priority
evaluation dimension in sectoral analyses.

The study has some limitations. The analysis is limited to companies within the BIST 100 index and
covers the period 2021-2024. Future studies could utilize longer-term datasets, analyze different energy
sub-segments separately, or compare Entropy—CoCoSo results with alternative methods such as
MARCOS, TOPSIS, or EDAS for sensitivity analysis.

In conclusion, this study shows that the performance dynamics of BIST 100 Electricity, Gas, and Steam
sector companies have shifted from a profitability-focused structure to a financially resilient structure
during the post-pandemic recovery and global energy crisis. The findings suggest that sustainable
performance in the energy sector is not determined solely by profitability but is also closely associated
with financial balance and liquidity management.
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OZET

Sigorta sektorli, risk transfer mekanizmalar1 saglayarak ve ekonomik istikrara katkida
bulunarak finansal sistemin kritik bir bilesenini olusturmaktadir. Bu baglamda, sigorta
sirketlerinin ¢ok boyutlu performansinin degerlendirilmesi yatirimeilar, diizenleyiciler ve
politika yapicilar i¢in elzemdir. Bu calisma, CRITIC ve CODAS yontemlerini birlestiren
entegre ¢ok kriterli karar verme (MCDM) gergevesini kullanarak, Borsa Istanbul'da (BIST)
islem goren alt1 sigorta sirketinin 2020-2024 donemi i¢in teknik, finansal ve yapisal
performansini analiz etmeyi amaglamaktadir.

Calismada, CRITIC yontemi, karar matrisindeki degiskenlik ve kriterler arasi korelasyonlara
dayanarak objektif Kkriter agirliklarini belirlemek i¢in kullanilirken, CODAS yontemi ise
alternatifleri negatif ideal ¢6ziime olan goreceli uzakliklarina gore siralamak i¢in uygulanmustir.
Veri seti, kamuya ag¢ik finansal tablolardan elde edilen prim tretimi, teknik Karlilik, varlik
biylikliigl, 6z sermaye yapisi, karlilik oranlari ve kaldirag gostergeleri de dahil olmak uzere 14
performans kriterinden olugsmaktadir.

Bulgular, pandemi déneminde (2020-2022) yiikiimliiliik ve finansal yap1 gostergelerinin daha
belirleyici oldugunu, varlik biiyiikligii ve 6z sermaye k&rliliginin ise pandemi sonrast donemde
(2023-2024) 6n plana ¢iktigini ortaya koymaktadir. CODAS sonuglarina gore, Tiirkiye Sigorta
A.S. analiz donemi boyunca siirekli olarak birinci sirada yer alirken, firmalar arasindaki
performans farklilagmas1 2022°den sonra daha belirgin hale gelmistir.

Genel olarak bu calisma ile CRITIC-CODAS entegre yaklagiminin, sigorta sektoriinde ¢ok
boyutlu performans degerlendirmesi i¢in saglam bir ¢er¢eve sundugu belirlenmistir.

Anahtar Kelimeler: Sigorta Sektort, Performans Analizi, Cok Kriterli Karar Verme, CRITIC
Yontemi, CODAS Y ontemi.

ABSTRACT

The insurance sector constitutes a critical component of the financial system by providing risk
transfer mechanisms and contributing to economic stability. In this context, evaluating the
multidimensional performance of insurance companies is essential for investors, regulators, and
policymakers. This study aims to analyze the technical, financial, and structural performance
of six insurance companies listed on Borsa Istanbul (BIST) for the period 2020-2024 by
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employing an integrated multi-criterion decision-making (MCDM) framework combining the
CRITIC and CODAS methods.

The CRITIC method is used to determine objective criterion weights based on the variability
and inter-criteria correlations within the decision matrix, while the CODAS method is applied
to rank the alternatives according to their relative distances from the negative-ideal solution.
The dataset consists of 14 performance criteria, including premium production, technical
profitability, asset size, equity structure, profitability ratios, and leverage indicators, obtained
from publicly available financial statements.

The findings reveal that liability and financial structure indicators were more decisive during
the pandemic period (2020-2022), whereas asset size and return on equity gained prominence
in the post-pandemic period (2023-2024). According to the CODAS results, Turkiye Sigorta
A.S. consistently ranked first throughout the analysis period, while performance divergence
among firms became more pronounced after 2022.

Overall, the CRITIC-CODAS integrated approach provides a robust framework for
multidimensional performance evaluation in the insurance sector.

Keywords: Insurance Sector, Performance Analysis, Multi-Criteria Decision Making, CRITIC
Method, CODAS Method.

GIRIS
Gunumuzde, kuresellesme ve uluslararasi ticaretin genislemesiyle yonlendirilen sigorta
sektord, iilkeler genelinde ekonomik biiylime, istikrar ve siirdiiriilebilirlik agisindan kritik bir

rol oynayan finansal sistemlerin temel direklerinden biri olarak kabul edilmektedir (Yildirim,
2022).

Risk yOnetiminin temel araglar1 olarak sigorta sirketleri, ekonomik aktorler arasinda riskin
transferi ve dagitimi yoluyla belirsizliklerin kontrol edilmesine, ekonomik giivenligin
artirlmasina ve sosyal istikrarin tesvik edilmesine dnemli Olgiide katkida bulunmaktadir.
Bireyler ve kurumlar adina risk tstlenerek, gelir dalgalanmasini azaltmaya ve potansiyel
finansal kayiplar1 hafifletmeye yardimei olurlar (Haiss ve Siimegi, 2008). Ayrica, police
sahiplerinden toplanan primleri ¢esitli finansal araglara yatirarak, sigorta sirketleri tasarruflarin
harekete gecirilmesini kolaylastirir, piyasa likiditesini artirir ve makroekonomik kalkinmayi ve
siirdiiriilebilirligi destekler (Ozcan vd., 2021).

Finansal sistem icindeki sigorta sektérinun stratejik énemi g6z Oniine alindiginda, 6zellikle
sermaye piyasalarinda faaliyet gdsteren sigorta sirketlerinin ¢ok boyutlu performansinin dogru
bir sekilde degerlendirilmesi, yatirimcilar, politika yapicilar ve diger paydaslar i¢in biiyiik 6nem
tasimaktadir. Bu baglamda, Borsa Istanbul'da (BIST) islem goren sigorta sirketlerinin
performansinin analiz edilmesi, Tirk sigorta piyasasinin rekabet dinamikleri ve yapisal
ozellikleri hakkinda degerli bilgiler saglamaktadir.

Bu calismanin temel amaci, BIST'te islem goren sigorta sirketlerinin teknik, finansal ve yapisal
performans kriterlerine dayali ¢ok boyutlu performansini incelemektir. Bu amaca ulagmak igin,
CRITIC ve CODAS yontemlerini birlestiren entegre bir ¢ok kriterli karar verme (MCDM)
cercevesi Onerilmistir. Literatiirdeki birgok onceki ¢aligmanin yalnizca finansal gostergelere
odaklanmasinin aksine, 6nerilen model sadece finansal performansi degil, ayn1 zamanda teknik
ve yapisal boyutlar1 da degerlendirerek daha kapsamli bir degerlendirme saglamaktadir.
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Son dénemde yasanan makroekonomik ve dogal soklar, 6rnegin COVID-19 pandemisi, 6 Subat
2023'te Turkiye'nin 11 ilini etkileyen depremler, yiksek enflasyon ve doéviz kuru
dalgalanmalari, sigorta sektorii icin zorlu bir faaliyet ortami olusturmustur. Bu gelismeler,
2020-2024 doénemi boyunca sigorta sirketlerinin ¢ok yonlii performansimin degerlendirilmesi
ihtiyacini 6n plana ¢ikarmaktadir.

LITERATUR iINCELEMESI

Sigorta sirketlerinin finansal sistem ig¢indeki onemi g6z Oniine alindiginda,
performanslarinin degerlendirilmesi literatiirde 6nemli bir ilgi gérmiistiir. Bununla
birlikte, 6nceki ¢alismalarin ¢ogu Oncelikle finansal performans gostergelerine
odaklanirken, diger performans boyutlar1 nispeten sinirli ilgi gormiistiir. Bu
nedenle, bu ¢alisma, finansal performansin yani1 sira teknik ve yapisal yonleri de
dahil ederek daha kapsamli bir degerlendirme saglamayir amag¢lamaktadir. Son
yillarda, sigorta sektdriindeki firmalarin performansini degerlendirmek ig¢in ¢esitli
Cok Kriterli Karar Verme (CKKV) yontemleri de kullanilmistir. Tablo 1, bu alanda
yapilan secilmis c¢alismalari, metodolojilerini, kriterlerini ve ana bulgularini
vurgulayarak 6zetlemektedir.

Tablo 1. Cok Kriterli Karar Verme Yontemlerini Kullanan Onceki Literatiir

Cahismalan
Yazarlar Yontem Dénem Firma Ana Bulgular
Sayisi
AHP. Interval Tiirk sigorta sirketleri i¢in entegre bir performans
Cakir (2016) VIKéR - 6 degerlendirme ¢ergevesi Onerildi ve ¢ok kriterli
karar verme literatiiriine metodolojik katki saglandi.
Percin ve . . S .
SHnMez Entropy, TOPSIS 2016 5 AK Sigorta finansal performansta birinci, Avivasa
ise sonuncu sirada yer aldi.
(2018)
3 Caligmada Ray Sigorta 1. sirada yer aldi. Bulgular,
(Tz%ylyg)r RIM 3813 4 RIM'in ~ uygun  bir  finansal  performans
degerlendirme yontemi oldugunu destekledi.
Sonuglar, 2017 yilinda Anadolu Hayat Emeklilik
Unal (2019) | Entropy, EDAS 2018 7 Sl'rl'(etl'l’lll’l ﬁnan'sal peirformans degerlendirmesinde
birinci, Ray Sigortain ise sonuncu sirada yer
aldigini gostermistir.
Rani vd TOPSIS yonteminin Hindistan'da hayat sigortasi
(2021) ' TOPSIS - 40 performans degerlendirmesinde uygulanabilirligi
gosterilmistir.

. Ispanya'daki hayat dis1 sigorta sirketlerinin
Bilbao vd. EBW, MRP (WS) 2009~ 83 siralamasinda  genigletilmis en iyi-en  koti
(2022) 2017 STl

yaklagiminin etkinligi dogrulanda.
Erdemir ve 2014— AHPmin GRA'ya entegrasyonu, esit agirlikli
Kirkagag GRA, AHP 2018 28 yaklagimlara gore daha giivenilir siralamalar ortaya
(2022) cikardi.
Pehlivan ve 2011- TARSIM en yiiksek performansii 2020'de, en
Akpar SD, ARAS - e . , .
(2022) 2020 diisiik performansini ise 2014'te sergiledi.
Gilcemal ve 2020- Analiz edilen donemde Ray Sigorta en zayif
Tagc1 (2023) CRITIC, CoCoSo 2021 6 performansi gosterdi.

2009 AK Sigorta ve Anadolu Sigorta pandemi sonrasi

Karas (2023) | CRITIC, EDAS 2017 6 performansint iyilestirdi. AGESA ve Anadolu

Hayat ise geride kaldi.
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Kaya vd. FUCOM 2019- 29 Onerilen cerceve ile finansal performans
(2024) 2021 siralamasinda saglam bir temel sunulmustur.
Sunitha Caligmada Hint sigorta sirketleri COPRAS y6ntemi
(2024) TOPSIS, COPRAS - — 10 kullanilarak siralanmustir.
Taser (2024) Entropy, MEREC, 2018- 7 Varlik biiytikligi, teknik kidr ve ROA, temel
MACONT 2022 performans belirleyicileri olarak tanimlanmigtir.
Akgil RANCOM, ) . 511(1)221{121111: anai{ii;1 rb'l?lel:{ilen ¢ok kriterli"kara.r1 .Vﬁ{me-
(2025) SIWEC. MAIRCA : g1 ve  givenilirligini
dogrulamistir.
2013- AGESA 2023'te en yiiksek finansal performansi
Kat1 (2025) SV, EDAS 2023 6 gosterirken, AK Sigorta en diisiik performansi
gostermistir.
Aydin Unal | TOPSIS, CODAS, 2021 5 Euroko Sigorta en yiksek sirdurulebilirlik
(2025) PIV performansina ulagmistir.
METODOLOJI

Bu boliimde, istanbul Menkul Kiymetler Borsasi'nda (BIST) islem géren sigorta sirketlerinin
cok boyutlu teknik, finansal ve yapisal performansini degerlendirmek i¢in 6nerilen CRITIC-
CODAS hibrit ¢ok kriterli karar verme modeli agiklanmaktadir. CRITIC yontemi, Onerilen
hibrit modele uygun olarak kriterlerin onem agirliklarini belirlemek i¢in kullanilirken, CODAS
yontemi sigorta sirketlerinin ¢ok boyutlu performansini degerlendirmek icin kullanilmaktadir.

CRITIC, her bir 6zelligin degerini 6lgmek icin standart sapma ve korelasyon katsayisini
kullanarak ozelliklerin objektif agirliklarim1 belirlemek icin kullanilan agirliklandirma
yontemlerinden biridir ve CKKYV prosediiriiniin 6zellik agirliklarini hesaplar. Agirliklar karar
matrisinin istatistiksel 0Ozelliklerinden tiiretildigi i¢in yontem agirliklandirma siirecinde
dogrudan uzman goriisii gerektirmez (Diakoulaki vd., 1995).

CODAS yontemi, alternatiflerin degerlendirilmesinde 1iki temel mesafe Olgiisiine
dayanmaktadir. Birincisi, alternatifler arasindaki en kisa mesafeyi dikkate alan Oklid
mesafesidir. Ikincisi ise, birbirine dik dogrusal segmentlerin toplam mesafesine dayanan Taksi
(Manhattan) mesafesidir. Yonteme gore, negatif ideal ¢oziime en uzak olan alternatif tercih
edilen segenek olarak secilir. Bu nedenle bu yontemin sonucu diger yontemlere kiyasla daha
giivenilirdir (Keshavarz Ghorabaee vd., 2016). Bu yontemlerin kendine 6zgii 6zellikleri
nedeniyle, sigorta sirketlerinin ¢ok boyutlu teknik, finansal ve yapisal performansini
degerlendirmek i¢in tercih edilirler.

CRITIC Yontemi

Cok kriterli karar verme problemlerinde, kriterlere atanan agirliklar hem alternatiflerin
siralamasini hem de elde edilen sonuglarin giivenilirligini dogrudan etkiler. Kriter agirliklarinin
yalnizca karar vericinin bilgisine, deneyimine ve 6znel tercihlerine dayanarak belirlenmesi,
sonuclarin objektifligi konusunda endiselere yol acabilir. Bu nedenle, karar vericinin
goriiglerini igermeden, yalnizca verilere dayanarak kriter agirliklarini belirleyen objektif
yontemler gelistirilmistir (Dahooie vd., 2019; Kazan ve Ozdemir, 2014).

Diakoulaki vd. (1995) tarafindan literatiire kazandirilan CRITIC (Kriterler Aras1 Korelasyon
Yoluyla Kriter Onemi) yontemi, kriterlerin énem diizeylerini objektif olarak belirlemeyi
amaglayan yaklasimlardan biridir. Bu yontemde, karar matrisinden elde edilen veriler
kullanilarak, kriterlerin standart sapmalar1 ve kriterler arasindaki etkilesim derecesini gésteren
korelasyon katsayilar1 dikkate alinarak agirliklar hesaplanir (Diakoulaki vd., 1995). Bu nedenle,
her bir kriterde yer alan bilgi miktar1 ve kriterler arasindaki celiski ayn1 anda degerlendirilerek,
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karar vericinin 6znel yargisina gerek kalmadan daha giivenilir agirliklarin elde edilmesi
saglanir. CRITIC yonteminin adimlar su sekilde 6zetlenebilir (Diakoulaki vd., 1995):

Adim 1: Karar Matrisinin Olusturulmasi

Bu adimda, karar matrisi olusturulur. D ile gosterilen karar matrisi, ilgili kriterlere gore her bir
alternatifin elde ettigi degerlerden olusur. Matriste, x;j, 1. alternatifin j. kritere gore degerini
temsil eder. Karar matrisinin genel formu Denklem (1)'de verilmistir. Burada i, alternatifleri ve
J, kriterleri ifade eder.

X = [Xijlmxn i=1,2,3,...m; j=1,2,3,...,n (1)
Adim 2: Normallestirilmis Karar Matrisi

Bu adimda, farkli dl¢li birimlerine sahip olabilecek kriter degerlerini karsilastirilabilir hale
getirmek icin bir normallestirme islemi uygulanir. Normallestirme sonucunda, tiim degerler
[0,1] araliginda standartlastirilir ve kriterlerin ortak bir 6l¢ekte ifade edilmesine olanak tanir.

Bu islemde, fayda odakli kriterler i¢in Denklem (2), maliyet odakli kriterler i¢in ise Denklem
(3) kullanilir.

xij—x’-"m

— ) .
Tij = Fmax_,min j=1,2,3,....,n (2)
J J
L Max_y.
J Y .
Tij xmax _,min ]—1,2,3,...,11 (3)
J J

Adim 3: Korelasyon Katsayis1 Matrisinin Hesaplanmasi

Bu adimda, kriterler arasindaki dogrusal iligkileri ortaya ¢ikarmak i¢in korelasyon katsayisi

matrisi olusturulur. Bu matris, kriterler arasindaki korelasyon katsayilarini igerir ve Denklem

(4) araciligryla elde edilir.
Y (rij=T )T i=Tx)

Pjk =
! \/Z}'Ll(rij—fj)z L, (rig—T1)?

j,k=123,...1n ()

Adim 4: Bilgi Igeriginin Hesaplanmasi

Bu adimda, her bir kriterde yer alan toplam bilgi miktarini temsil eden C; degerleri hesaplanir.

Bu degerler, kriterlerin varyansini ve diger kriterlerle olan iligkilerini dikkate alir ve Denklem
(5) ve Denklem (6) kullanilarak elde edilir (Bulgurcu, 2019).

G =055k (1 = pj) j7123,.m 5)

(6)

Burada o; j standart sapmayi, pj ise kriterler arasindaki korelasyonlar: temsil eder.

Adim 5: Kriter Agirliklarinin Hesaplanmasi

Son adimda, kriterlerin goreceli 6nem diizeylerini gosteren agirlik degerleri (w;) hesaplanir.
Kriter agirliklari, C; degerlerinin normallestirilmesiyle elde edilir ve Denklem (7) kullanilarak
belirlenir (Aksoy ve Teker, 2019).

w; = =2 =123,...n 7)

J 21}1=1 Ck
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CODAS Yontemi

CODAS yontemi, Keshavarz Ghorabaee vd. tarafindan gelistirilen nispeten yeni bir ¢ok kriterli
karar verme teknigidir. CODAS, SAW ve WPM olmak iizere iki CKKV tekniginin giicli
yonlerinin entegrasyonuyla gelistirilmistir (Akgiin, 2022). Bu yontem, diger geleneksel CKKV
tekniklerinde genellikle g6z ardi edilen bazi 6zellikleri dikkate almasiyla 6ne ¢ikar (Giirler,
2024). CODAS yontemi, alternatiflerin degerlendirilmesinde iki temel mesafe Ol¢iisiine
dayanmaktadir. Birincisi, alternatifler arasindaki en kisa mesafeyi dikkate alan Oklid
mesafesidir. Ikincisi ise ortogonal dogrusal segmentler boyunca mesafelerin toplamina dayanan
Taksi (Manhattan) mesafesidir. Yonteme gore, negatif ideal ¢éziime en uzak olan alternatif,
tercih edilen segenek olarak belirlenir. Ayrica, iki alternatifin esit Oklid mesafelerine sahip
olmasi durumunda, Taksi mesafesi ikincil bir kriter olarak kullanilir (Keshavarz Ghorabaee vd.,
2016). CODAS yonteminin metodolojik adimlar1 Keshavarz Ghorabaee vd. (2016) tarafindan
asagidaki gibi 6zetlenmistir (Akgiin, 2022):

Adim 1. Karar matrisinin (X) olusturulmasi
X11 X12 v xlm]

X = [Xijlnxm = [ E
Xn1 Xnz2 " Xnm

®)

Burada, x;; (x;; = 0), i. alternatifin j. kritere gore performans degerini temsil eder.

Adim 2. Normallestirilmis Karar Matrisi

Normallestirilmis karar matrisi olusturulur.

Xit .
A , lf] € Nb
_ maxixij
xij ’ ¢

Burada N,, fayda odakli kriterler kiimesini, N, ise maliyet odakli kriterler kiimesini temsil eder.
3. Adim. Agirlikli Normallestirilmis Karar Matrisi

Agirlikli normallestirilmis degerler asagidaki gibi hesaplanir:

T = Wi nyj (10)

m

Burada w; (0 < w; < 1), . kriterin agirhigini ifade eder ve z » w; =1
j=
Adim 4. Negatif Ideal Coziimiin Belirlenmesi
Negatif ideal ¢6ziim su sekilde tanimlanir:
ng = [nsj]lxm (11)
ng; = rniin 1ij
Adim 5. Negatif Ideal C6ziimden Oklid ve Taksi Mesafelerinin Hesaplanmasi
Oklid mesafesi:

E; = \/Z;n:l(rij — ng;)? (12)

Taksi (Manhattan) mesafesi:
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Ty =Yty Imyj —ng; |

Adim 6. Goreceli Degerlendirme Matrisinin Olusturulmasi

Ra = [hik]nxn (13)
hie = (E; — Ex) + (W(E; — Ex) X (T; — T))

Burada k€{1,2,...,n} ve ¥, iki alternatif arasindaki Oklid mesafelerinin esitlik kosulunu
tanimlayan bir esik fonksiyonunu ifade eder. Bu fonksiyon su sekilde tanimlanir:

1, eger |x|=>7
) = {0, eger | x <t
Bu fonksiyonda, 1, karar verici tarafindan belirlenen bir esik parametresidir. Bu parametrenin
0,01 ile 0,05 arasinda bir deger almasi dnerilir. Iki alternatifin Oklid mesafeleri arasindaki fark
t'den kiiciikse bu iki alternatif arasindaki karsilastirma Taksi mesafesine gore yapilir.

Adim 7. Her Alternatifin Degerlendirme Puaninin Hesaplanmasi

H; = ¥ioq hix (14)
Veriler ve Kriterler

Istanbul Menkul Kiymetler Borsasi'nda (BIST) islem géren alt1 sigorta sirketinin (AGESA,
AKGRT, ANHYT, ANSGR, TURSG ve RAYSG) ¢ok boyutlu performansini degerlendirmek
icin kullanilan veriler, resmi Kamu Bilgilendirme Platformu'nda (KAP, 2026) yayimnlanan yillik
mali tablolarindan ve her girketin 2020-2024 donemi i¢in diizenli olarak yayinladig: faaliyet
raporlarindan elde edilmistir. Bu veriler, hem sektorel performansin hem de firmalarin goreceli
pazar pozisyonlarinin kapsamli ve dogru bir sekilde temsil edilmesini saglamak i¢in 6zenle
secilmistir.

Sigorta sektorii, bireylere ve kurumlara risk transfer mekanizmalar1 ve finansal aracilik
hizmetleri sagladig1 i¢in finansal sistemin temel bir bilesenini olusturmaktadir. Bu baglamda,
sigorta sirketlerinin ¢ok boyutlu performansinin degerlendirilmesi, sektorel istikrarin
korunmast ve rekabet¢i pazar yapilarinin siirdiiriilmesi icin ¢ok Onemlidir. Bu ihtiyact
karsilamak i¢in, bu calisma, sigorta sirketlerinin ¢ok boyutlu performansin1 degerlendirmek
iizere CRITIC ve CODAS yontemlerini birlestiren entegre bir CKKYV ¢ercevesi kullanmaktadir.
CRITIC yontemi, bilgi igerigine ve kriterler arasi iliskilere dayali objektif kriter agirliklarim
belirlemek i¢in kullanilirken, CODAS yo6ntemi firmalarin goreceli performans siralamalarini
elde etmek icin uygulanmistir. Bu entegre yaklasim, analizin saglamligin1 ve giivenilirligini
artirarak, sigorta sektdriiniin mevcut yapisinin kapsamli bir degerlendirmesini saglar. Tablo
2'de, analize dahil edilen sigorta sirketleri, Tablo 3'te ise calismada kullanilan ¢ok boyutlu
performans degerlendirme kriterleri yer almaktadir.

Tablo 2. Sigorta Sirketleri

Sirket Ad1 BIST'teki Sirket Kodlar:
AGESA HAYAT VE EMEKLILIK A.S. AGESA
AKSIGORTA A.S. AKGRT
ANADOLU HAYAT EMEKLILIK A S. ANHYT
ANADOLU ANONIM TURK SIGORTA SIRKETI | ANSGR
TURKIYE SIGORTA A.S. TURSG
RAY SIGORTA A.S. RAYSG
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Tablo 3. Cok Boyutlu Performans Degerlendirme Kriterleri

Say1 | Kriterler Eggﬁr Optimization
1 Toplam Prim Uretimi K1 Maksimum
2 Teknik Bélim Dengesi K2 Maksimum
3 Toplam Varliklar K3 Maksimum
4 Ozkaynak K4 Maksimum
5 Net Yatirim Geliri K5 Maksimum
6 Vergi Oncesi Kar K6 Maksimum
7 Net Kar K7 Maksimum
8 Teknik Kar/Prim ve Katki Pay1 Uretimi K8 Maksimum
9 Vergi Oncesi Kar/Toplam Aktifler K9 Maksimum
10 | Vergi Sonras1 Kar/Ozkaynaklar K10 Maksimum
11 | Prim ve Katki Pay1 Uretimi/Toplam K11 Maksimum
Aktifler
12 Ozkaynaklar/Toplam Aktifler K12 Maksimum
13 Toplam Yikimlulik K13 Minimum
14 | Kaldirag (Yik/Aktif) K14 Minimum
BULGULAR

Analiz siirecinin ilk agamasinda, BIST Sigorta sektoriinde islem goren alt1 sirket (AGESA,
AKGRT, ANHYT, ANSGR, TURSG ve RAYSGQG) i¢in 2020-2024 donemini kapsayan teknik,
finansal ve yapisal gostergeler kullanilarak ilk karar matrisi olusturulmustur (Tablo 4). Bu karar
matrisi, firmalarin secilen 14 kritere gore yillik performans degerlerini sunmakta ve analizin
birincil veri setini olugturmaktadir.

Karar matrisinde yer alan kriterler, prim iiretim hacmi, teknik karlilik, toplam varliklar, 6z
sermaye yapisi, yatirim geliri ve genel karhilik gostergeleri gibi sigorta sektoriine 6zgii
performans bilesenlerini kapsamaktadir. Ayrica, firmalarin operasyonel verimliligini ve 6z
sermaye verimliligini degerlendirmek i¢in teknik kar/prim orani, vergi oncesi kar/varlik orani
ve vergi sonrasi kir/6z sermaye orani gibi goreceli karlilik gostergeleri kullanilmistir.

Prim ve katki pay: liretiminin toplam varliklara orani, sirketlerin varlik yapilarini temel sigorta
faaliyetleri aracilifiyla ne dlgiide kullandiklarini yansitan bir operasyonel yogunluk gdstergesi
olarak modele dahil edilmistir. Ayrica, 6z sermayenin toplam varliklara orani, firmalarin
sermaye yeterliligini ve finansal giiciinii temsil eden yapisal bir gosterge olarak ele alinmistir.
Son olarak, toplam yiikiimliiliikler ve kaldira¢ orani, firmalarin finansal risk seviyelerini ve
toplam varliklara gore bor¢ oranini temsil eden maliyet odakli kriterler olarak modele dahil
edilmistir.

Tablo 4. 2020-2024 Donemini Kapsayan Karar Matrisi

2020 Yih K1 K2 K3 K4 KS K6 K7 K8 K9 | K10 | K11 K12 K13 K14
AGESA 3.280 267 34.169 689 118 385 295 8,14 | 1,13 | 42,82 9,6 2,02 | 33.480 | 97,98
AKGRT 5272 695 5.620 1.123 | 390 555 432 | 13,18 | 9,88 | 38,47 | 93,81 | 19,98 | 4.497 | 80,02
ANHYT 4.681 472 36.067 | 1.581 188 648 519 | 10,09 | 1,8 |[32,84| 12,98 | 4,38 | 34.486 | 95,62
ANSGR 8.016 735 12.076 | 2.810 | -71 561 461 9,17 | 4,64 | 16,39 | 66,38 | 23,27 | 9.266 | 76,73
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TURSG | 25.031 | 1.228 | 43.513 | 2.891 | 577 | 1.787 | 1.384 | 491 | 4,11 | 47,87 | 57,53 | 6,64 | 40.622 | 93,36
RAYSG 1.699 76 1.790 338 8 75 59 4,19 | 419 | 17,46 | 9494 | 18,88 | 1.452 | 81,12
2021 Yih K1 K2 K3 K4 K5 K6 K7 K8 K9 | K10 | K11 | K12 K13 K14

AGESA 4.420 269 50.236 893 358 624 452 6,09 | 1,24 |50,62| &8 1,78 | 49.343 | 98,22
AKGRT 6.988 336 7.388 1.049 | 876 295 189 4,81 | 3,99 18,02 | 94,59 | 14,2 | 6.339 | 858

ANHYT 4356 501 51.465 | 1.849 | 410 880 686 11,5 | 1,71 | 37,08 | 58,97 | 3,59 | 49.615 | 96,41
ANSGR | 10.735 863 16.776 | 3.204 | -99 699 522 8,04 | 4,17 | 16,29 | 63,99 | 19,1 | 13.572 | 80,9

TURSG | 28962 | 1.176 | 61.510 | 3.914 | 1.119 | 2.291 | 1.736 | 4,06 | 3,72 | 44,35 | 47,09 | 6,36 | 57.596 | 93,64
RAYSG 2.220 98 2.281 440 39 93 68 4,41 | 4,08 |1545| 97,34 | 19,29 | 1.841 | 80,71
2022 Yih K1 K2 K3 K4 K5 Ké K7 K8 K9 | K10 | K11 K12 K13 K14

AGESA | 10.800 134 87.633 | 1.726 | 941 1.091 875 1,24 | 1,24 | 50,7 | 12,32 | 1,97 | 85.907 | 98,03
AKGRT | 13.563 =72 12.831 | 1.949 | 1534 | -121 -121 | -0,53 | -0,94 | -6,21 | 105,7 | 15,19 | 10.882 | 84,81
ANHYT 9.403 565 90.582 | 3.389 | 1.126 | 1.692 | 1.355 | 6,01 | 1,87 [39,98 | 10,38 | 3,74 | 87.193 | 96,26
ANSGR | 23.756 | 1.430 | 30.706 | 6.048 13 1.410 | 1.133 | 6,02 | 4,59 | 18,74 | 77,37 | 19,7 | 24.658 | 80,3

TURSG | 41.363 | 2.039 | 111.723 | 6.206 | 2.390 | 4.492 | 3.392 | 4,93 | 4,02 | 54,66 | 37,02 | 5,55 | 105.517 | 94,45
RAYSG 6.149 257 5.442 891 33 240 180 4,18 | 4,41 | 20,2 | 112,99 | 16,37 | 4.551 | 83,63
2023 Yih K1 K2 K3 K4 K5 Ké K7 K8 K9 | K10 | K1 K12 K13 K14

AGESA | 22294 | -206 | 165.281 | 3.100 | 2.121 | 2.013 | 1.390 | -0,92 | 1,22 | 44,84 | 13,49 | 1,88 | 162.181 | 98,12
AKGRT | 27.299 | 1.691 | 21.132 | 3.276 | 2870 | 1.333 | 1.185 | 6,19 | 6,31 | 36,17 | 129,18 | 15,5 | 17.856 | 84,5

ANHYT | 20946 | 1.229 | 162.708 | 6.293 | 2.398 | 3.631 | 2.778 | 5,87 | 2,23 | 44,15 | 12,87 | 3,87 | 156.416 | 96,13
ANSGR | 44.228 | 7.357 | 58.368 | 14.204 | -188 | 7.574 | 5909 | 16,63 | 12,98 | 41,6 | 75,77 | 24,33 | 44.164 | 75,67
TURSG | 64.302 | 3.109 | 199.883 | 11.272 | 6.424 | 7.442 | 5.848 | 4,83 | 3,72 | 51,88 | 32,17 | 5,64 | 188.611 | 94,36
RAYSG 12.815 | 1.046 | 10.857 | 2.016 | 170 | 1.130 902 8,16 | 10,41 | 44,74 | 118,04 | 18,57 | 8.841 | 81,43
2024 Yih K1 K2 K3 K4 KS K6 K7 K8 K9 | K10 | K11 | K12 K13 K14
AGESA | 49.932 582 | 268.786 | 5.449 |3.327 | 4.106 | 2.871 | 1,17 | 1,53 | 52,69 | 18,58 | 2,03 | 263.337 | 97,97
AKGRT | 34.872 | 2.106 | 25.556 | 5.092 | 4532 | 2.014 | 1.857 | 6,04 | 7,88 | 36,47 | 136,45 | 19,92 | 20.464 | 80,08
ANHYT | 40.045 | 2.132 | 259944 | 9.676 |3.402 | 5502 | 4.070 | 5,32 | 2,12 | 42,06 | 1541 | 3,72 | 250.268 | 96,28
ANSGR | 69.589 | 14.993 | 96.198 | 30.656 | 31 14.136 | 10.878 | 21,54 | 14,7 | 35,48 | 72,34 | 31,87 | 65.542 | 68,13
TURSG | 110.597 | 4.931 | 300.263 | 18.373 | 9.198 | 12.648 | 9.303 | 4,46 | 4,21 | 50,63 | 36,83 | 6,12 | 281.890 | 93,88
RAYSG | 31.362 | 2.844 | 25.623 | 4369 | 371 | 2942 | 2212 | 9,07 | 11,48 | 50,63 | 1224 | 17,05 | 21.254 | 82,95

Tablo 4 incelendiginde, 6zellikle 2022'den sonra sektor genelinde prim tiretiminde (K1), toplam
varliklarda (K3) ve 6z sermayede (K4) 6nemli artislar oldugu gézlemlenmektedir. 2023 ve 2024
yillarinda sektérdeki nominal biiylime hizlanmis ve bu gelismeye paralel olarak karlilik
gostergelerinde (K6, K7) 6nemli sigramalar kaydedilmistir. Ozellikle TURSG, prim iiretimi ve
toplam varliklar agisindan agik ara lider konumundadir, ANSGR ise prim iiretiminde en {ist
siralarda yer almaktadir. Varlik biiyiikliigii agisindan, hayat ve emeklilik segmentinde faaliyet
gosteren ANHYT ve AGESA, yiiksek varlik hacimleri nedeniyle 6ne ¢ikmaktadir.

Teknik karlilik gostergeleri (K2 ve K8) agisindan ise yillar aras1 dalgalanmalar dikkat ¢ekicidir.
2022 ve 2023 yillarinda bazi firmalarda teknik kayiplar gézlemlenmistir (6rnegin, AGESA ve
AKGRT icin belirli donemlerde negatif degerler). Bu durum, sigorta sektoriindeki teknik
sonuclar iizerindeki hasar primi dengesi dinamiklerinin ve enflasyon baskilariin etkisini
yansitmaktadir. Buna karsilik, 2024 yilinda teknik karlilikta genel bir toparlanma egilimi
gozlemlenmektedir.
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Finansal kaldira¢ ve yiikiimliiliik gostergeleri incelendiginde, hem hayat hem de emeklilik
segmentinde faaliyet gosteren AGESA ve ANHYT'de toplam yiikiimliiliikklerin toplam
varliklara oraninin nispeten yiiksek oldugu gézlemlenmektedir. Bu yapi, teknik karsiliklar ve
uzun vadeli police ylkiimliiliiklerinin bilangolarinin 6nemli bir bdliimiinii olusturmasi
nedeniyle faaliyetlerinin dogasindan kaynaklanmaktadir. Buna karsilik, esas olarak hayat dis1
branslarda faaliyet gosteren ANSGR ve AKGRT'de, toplam varliklar i¢cindeki 6z sermaye pay1
nispeten daha yiiksektir. Bu yap1, bu firmalarin nispeten daha dengeli bir sermaye yapisina sahip
oldugunu ve bor¢ baskisinin hayat sigorta sirketlerine kiyasla daha siirhi kaldigimi
gostermektedir.

Bu baglamda, olusturulan ilk karar matrisi, sektorde faaliyet gosteren sigorta sirketlerinin 6lgek,
karlilik ve finansal yapi acisindan ¢ok boyutlu bir performans profilini saglamaktadir. Elde
edilen veri seti, CRITIC yontemi kullanilarak kriter agirliklarinin hesaplanmasi ve CODAS
yontemiyle alternatiflerin goreceli performans siralamasinin belirlenmesi i¢in temel
olusturmaktadir.

Tablo 5. Kriter Agirliklar: (wj)

Kriter/Yil| 2020 2021 2022 2023 2024
K1 0,054 0,049 0,049 0,056 0,062
K2 0,046 0,049 0,048 0,044 0,045
K3 0,096 0,081 0,082 0,117 0,119
K4 0,065 0,053 0,056 0,055 0,050
K5 0,057 0,065 0,076 0,089 0,088
Ko6 0,051 0,050 0,049 0,064 0,057
K7 0,051 0,051 0,049 0,064 0,057
K8 0,080 0,085 0,064 0,046 0,047
K9 0,057 0,073 0,059 0,063 0,058

K10 0,081 0,093 0,072 0,074 0,122
K11 0,082 0,073 0,103 0,097 0,089
K12 0,088 0,088 0,090 0,066 0,056
K13 0,106 0,101 0,113 0,099 0,094
K14 0,088 0,088 0,090 0,066 0,056

Tablo 5, 2020-2024 doénemi i¢in CRITIC yontemi kullanilarak hesaplanan kriter agirliklarini
sunmaktadir. Sonugclar, farkl yillarda farkl kriterlerin 6n plana ¢iktigini gostermektedir. 2020
ve 2022 yillarinda K13 (Toplam Yiikiimliilikkler) en yiiksek agirliga sahiptir. Bu bulgu, bu
yillarda finansal ytlikiimliiliik yapisinin firmalar arasinda ayirt edici bir faktor haline geldigini
gostermektedir. 2021 yilinda yiikiimliiliik kriteri yliksek dnem diizeyini korurken, K10 (Vergi
Sonras1 Kar/Ozkaynak) da dne ¢ikan bir kriter olarak ortaya ¢ikmustir.

2023 yilinda en yiiksek agirlik K3 (Toplam Varliklar) olmustur. Bu da firmalar arasindaki 6l¢ek
farkliliklarinin sektorel diizeyde daha belirleyici hale geldigini gostermektedir. Ancak 2024
yilinda K10 (Vergi Sonrasi Kar/Ozkaynak) en yiiksek agirhiga ulasarak dzkaynak karliliginin
firma performansini farklilagtirmada en etkili faktor haline geldigini gostermektedir.
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Tablo 6. Goreceli Degerlendirme Matrisi (h;;)

AGESA 0 -0,31855 -0,00953 -0,19491 -0,42882 -0,13779
AKGRT 0,318552 0 0,239176 0,123642 -0,11027 0,003089
ANHYT 0,009532 -0,23918 0 -0,11553 -0,34944 -0,05841
2020 ANSGR 0,19491 -0,12364 0,115533 0 -0,23391 -0,01867
TURSG 0,428822 0,110269 0,349445 0,233912 0 0,291032
RAYSG 0,137789 -0,00309 0,058412 0,018665 -0,29103 0
AGESA 0 -0,12502 -0,0146 -0,17408 -0,3931 -0,16522
AKGRT 0,125015 0 0,006592 -0,00463 -0,26808 -0,0402
2021 ANHYT 0,0146 -0,00659 0 -0,01122 -0,26833 -0,04046
ANSGR 0,174084 0,00463 0,011221 0 -0,21901 0,008866
TURSG 0,393097 0,268082 0,268335 0,219013 0 0,015359
RAYSG 0,165218 0,040203 0,040456 -0,00887 -0,01536 0
AGESA 0 -0,01668 -0,11791 -0,2986 -0,46626 -0,2649
AKGRT 0,016684 0 -0,00392 -0,26866 -0,43631 -0,23496
ANHYT 0,117912 0,00392 0 -0,18069 -0,34835 -0,14699
2022 ANSGR 0,298605 0,268657 0,180692 0 -0,16766 -0,01987
TURSG 0,466262 0,436314 0,34835 0,167657 0 0,012353
RAYSG 0,264903 0,234956 0,146991 0,019874 -0,01235 0
AGESA 0 -0,1636 -0,00723 -0,40352 -0,4049 -0,20666
AKGRT 0,163598 0 0,014305 -0,23992 -0,2413 -0,04306
2023 ANHYT 0,007227 -0,0143 0 -0,3166 -0,31798 -0,11973
ANSGR 0,403517 0,239919 0,316596 0 -0,00139 0,012238
TURSG 0,404902 0,241304 0,317981 0,001385 0 0,198247
RAYSG 0,206655 0,043057 0,119735 -0,01224 -0,19825 0
AGESA 0 -0,12119 0,007723 -0,28954 -0,29323 -0,01559
AKGRT 0,121188 0 0,125045 -0,00611 -0,17205 0,006828
ANHYT -0,00772 -0,12505 0 -0,2934 -0,29709 -0,11736
2024 ANSGR 0,289542 0,00611 0,293399 0 -0,00369 0,012937
TURSG 0,293235 0,172047 0,297092 0,003693 0 0,179735
RAYSG 0,015592 -0,00683 0,117357 -0,01294 -0,17973 0

Tablo 6, CODAS yontemiyle olusturulan alternatifler arasindaki ikili karsilagtirmalar
sunmaktadir. Pozitif degerler, satirdaki firmanin siitundaki firmadan daha iyi performans
gosterdigini, negatif degerler ise nispeten daha diisiik performans gosterdigini belirtmektedir.

2020 y1li incelendiginde, TURSG'nin diger tiim firmalara kars1 pozitif degerlere sahip oldugu
ve en giiclii goreceli konuma sahip oldugu goriilmektedir. AKGRT ve ANSGR de ¢ogu firmaya
gore Ustlinlik gosterirken, AGESA ve ANHYT ozellikle TURSG'ye kars1 negatif degerler
iretmektedir. 2021 yilinda benzer bir yap1 korunmakta ve TURSG yine tiim firmalara karsi
pozitif tstiinliik gostermektedir. ANSGR giiclii bir konumda goriiniirken, AGESA ve ANHYT
nispeten daha zayif kalmaktadir.

2022 yilinda, baskinlik yapisi daha belirgin hale gelmistir ve TURSG 6nemli bir farkla en
yiiksek goreceli istiinliigii elde etmistir. ANSGR ikinci en giiclii alternatif olarak ortaya
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cikarken, AGESA ve AKGRT c¢ogu rakibe karsi negatif degerler kaydetmistir. 2023 yilinda,
sektor i¢i farklilasma artmis ve TURSG ile ANSGR diger firmalara kars1 giiglii bir iistiinliik
sergilemistir. Ozellikle AGESA ve ANHYT, bu iki sirkete kars1 6nemli 6l¢iide negatif degerler
iretmistir. 2024 yilinda, genel yap1 daha dengeli goriinse de TURSG ve ANSGR goreceli
iistiinliiklerini korumaya devam etmistir. AKGRT belirli firmalara karsit pozitif degerler
iiretirken, genel tablo en iyi iki firmanin digerlerinden net bir sekilde ayrildigini gostermektedir.

Genel olarak, 2020-2024 donemi i¢in, TURSG tiim yillar boyunca goreceli iistiinliigiini stirekli
olarak korurken, ANSGR 6zellikle 2022'den sonra oldukga giiglii bir performans sergilemistir.
Buna karsilik, AGESA ve ANHYT nispeten daha sinirli diizeyde goreceli iistiinliik gdstermistir.

Tablo 7. CRITIC-CODAS Degerlendirme Puani ve Performans Siralamalari

Alternatifler AGESA | AKGRT | ANHYT | ANSGR | TURSG | RAYSG
oqp | Alternatif -1,0896 | 0,57419 | -0,75303 | -0,06578 | 1,41348 | -0.07925
0 Degerlendirme Puam

Siralama 6 2 5 3 1 4
oy | Alternatif -0,87201 | -0,18131 | -0,312 | -0,02021 | 1,163885 | 0,221653
1 Degerlendirme Puani

Siralama 6 4 5 3 1 2
oqp | Alternatif -1,16437 | -0,92716 | -0,5542 | 0,560423 | 1,430936 | 0,654372
5 Degerlendirme Puam

Siralama 6 5 4 3 1 2
ogp | Alternatit 21,1859 | -0.34638 | -0,76139 | 0,970885 | 1,163819 | 0,158962
3 Degerlendirme Puani

Siralama 6 4 5 2 1 3
oqp | Alternatif -0,71183 | 0,074904 | -0,84062 | 0,598295 | 0,945802 | -0,06655
4 Degerlendirme Puani

Siralama 5 3 6 2 1 4

Tablo 7, CRITIC yontemi ile belirlenen kriter agirliklar: kullanilarak CODAS yonteminden elde
edilen alternatif degerlendirme puanlarmi ve firmalarin yillik performans siralamalarini
sunmaktadir. Sonuglar incelendiginde, TURSG'nin 2020-2024 déneminin tamaminda birinci
sirada yer aldig1 goriilmektedir. Bu bulgu, sirketin dlcek, karlhilik ve finansal yap1 gostergeleri
acisindan sektor ortalamasinin iizerinde siirekli performans gosterdigini diistindiirmektedir.
Ozellikle 2022 ve 2023 yillarinda kaydedilen yiiksek pozitif puanlar, goreceli iistiinliigiiniin
acik bir sekilde giiclendigini gostermektedir. ANSGR, 6zellikle 2022'den sonra yukar1 yonlii
bir trend sergileyerek hem 2023 hem de 2024 yillarinda ikinci siray1 almigtir. Karar matrisinin
analizi, bu donemde sirketin teknik kar ve 0z sermaye kalemlerinde kayda deger artiglar
oldugunu ortaya koymaktadir. Bu iyilestirmelerin, goreceli performans puanini olumlu yonde
etkiledigi goriilmektedir.

AKGRT ise dalgal1 bir performans modeli sergilemistir. 2020 yilinda ikinci sirada yer almasina
ragmen, 2021 ve 2022 yillarinda geriledikten sonra 2024 yilinda tekrar {igiincii siraya
yiikselmistir. Bu durum, dénemsel performans degisimlerinin varligin1 gostermektedir. Benzer
sekilde, RAYSG 2021 ve 2022 yillarinda ikinci siraya yiikselmis ancak diger yillarda orta
siralarda kalmigtir. Sirketin 2022 yilindaki nispeten giicli performans1 6zellikle dikkat
cekicidir. Buna karsilik, AGESA ve ANHYT analiz doneminin biiyiik boliimiinde alt siralarda
yer almistir. AGESA, 2020 ile 2023 yillar1 arasinda son sirada yer almis ve sadece 2024 yilinda
hafif bir iyilesme gostermistir. ANHYT ise genellikle besinci ve altinci siralar arasinda yer
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alabilmistir. Olgek biiyiikliiklerine ragmen bu firmalar, CODAS ¢ercevesinde tanimlanan
goreceli performans kriterleri agisindan nispeten sinirli bir tistlinliik sergilemislerdir.

SONUC

Bu ¢alisma, BIST Sigorta sektoriinde faaliyet gosteren alt1 sirketin (AGESA, AKGRT, ANHYT,
ANSGR, TURSG ve RAYSG) 2020-2024 donemi i¢in teknik, finansal ve yapisal performansini
CRITIC-CODAS entegre yontemi kullanarak analiz etmektedir. Calismanin ilk asamasinda,
olusturulan karar matrisinden CRITIC yontemi kullanilarak kriter agirliklar1 hesaplanmis ve
ardindan CODAS yontemi kullanilarak sirketlerin goreceli performans siralamalar
belirlenmistir.

CRITIC yonteminin sonuglari, farkli kriterlerin periyodik olarak o6n plana ¢iktigini
gostermektedir. Toplam yiikiimliilikler ve finansal yap1 gostergelerinin 2020-2022 déneminde
daha belirleyici oldugu bulunmustur. Bu donem, pandemi ve kiiresel belirsizligin etkisiyle
sektor performansinda risk yonetimi, bilango dayanikliligi ve yiikiimliilik bilesiminin daha
belirgin hale geldigini gostermektedir. Buna karsilik, 2023 ve 2024 yillarinda varlik
biiylikliigiiniin ve 6zellikle 6z sermaye karlilig1 gostergelerinin 6ne ¢ikmasi, sektoriin pandemi
sonrast donemde biiyiime ve sermaye verimliligine odaklanan bir performans yapisina dogru
kaydigin1 gostermektedir.

CODAS yontemi sonuglarina gore, Tiirkiye Sigorta A.S. analiz donemi boyunca birinci sirada
yer almistir. Bu, sirket hem pandemi sirasinda hem de sonrasinda 6lgek ve karlilik agisindan
stirekli iistlinliik gdstermistir. Diger yandan Anadolu Anonim Tiirk Sigorta Sirketi, 6zellikle
2022'den sonra performansini iyilestirerek 2023 ve 2024 yillarinda ikinci siraya yiikselmistir.
Bu yiikselis, sektor i¢indeki performans farklilagmasinin pandemi sonrasi dénemde daha
belirgin hale geldigini gostermektedir. Ak Sigorta A.S. ve Ray Sigorta A.S. analiz donemi
boyunca dalgali bir performans sergilemistir. Baz1 yillarda iist siralara yaklagsalar da, genel
olarak orta siralarda yer aldilar. AgeSA Hayat ve Emeklilik A.S. ve Anadolu Hayat Emeklilik
A.S., biiytik olgekli varlik yapilarina ragmen, goreceli performans siralamasinda daha diisiik
siralarda yer almistir. Bu durum, 6l¢ek yapisinin tek basina iistiin performans icin yeterli
olmadigini gostermektedir.

Arastirma bulgulari, pandemi sirasinda finansal dayaniklilik ve bilanco yapisinin 6n plana
ciktigini, pandemi sonrasinda ise dlgek ve sermaye verimliliginin performans siralamasinda
daha belirleyici hale geldigini ortaya koymaktadir. Bu durum, sigorta sektoriinde kriz
donemlerinde risk ve yiikiimliiliik yonetiminin, normallesme ve biiylime donemlerinde ise
karlilik ve varlik verimliliginin daha kritik bir rol oynadigin1 géstermektedir.

Sonu¢ olarak, CRITIC-CODAS entegre yaklasimi, sigorta sektoriinde faaliyet gdsteren
firmalarin ¢ok boyutlu performans yapisini ortaya ¢ikarmada etkili bir yontem olarak
degerlendirilebilir. Caligma, yatirimeilar, diizenleyiciler ve sektdr yoneticileri perspektifinden
karsilagtirmali bir performans analizi sunmakta ve gelecekteki sektdr bazli ¢ok kriterli
performans ¢alismalari i¢in metodolojik bir ¢erceve saglamaktadir.

Gelecekteki g¢alismalarda, analizin kapsami farkli zaman dilimlerini inceleyecek sekilde
genisletilebilir, sigorta sirketleri hayat ve hayat dis1 branglarina gore ayr1 ayr1 degerlendirilebilir
veya yOntemler arasindaki tutarliligi test etmek icin ¢ok kriterli karar verme yontemleri
(TOPSIS, MARCOS, EDAS veya MABAC gibi) kullanilarak karsilastirmali analizler
yapilabilir. Ayrica, finansal performans gostergelerine ek olarak ESG kriterleri, sermaye
yeterlilik oranlart ve risk bazli gostergelerin dahil edilmesi, sektdr performansinin daha
biitlinsel degerlendirilmesine katkida bulunabilir.
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ABSTRACT

In the nonlinear analysis of reinforced concrete structures, section analysis serves as a practical
tool for the reliable evaluation and interpretation of structural behavior. In this study, a
parametric analysis was conducted by utilizing the material properties (concrete and
reinforcement bars) obtained from the author’s previous experimental investigation on
reinforced concrete columns incorporating natural perlite and conventional aggregates. A total
of 32 RC column models were analyzed, incorporating two concrete types (perlite aggregate
and conventional), four axial load ratios (10%, 20%, 30%, and 40%), and two reinforcement
ratios (p = 0.0137 and p = 0.01787). For the 300x300 mm cross-section considered in the
analysis, the material behaviors of the reinforcement bar, confined concrete, and unconfined
concrete were defined and implemented separately in the numerical models. The parameters of
yield curvature (o,), ultimate curvature (@.), curvature ductility (u@), maximum moment
capacity (Mmax), and energy dissipation capacity (E) were investigated. The results indicate that,
for both concrete types, increasing compressive strength and reinforcement diameter enhances
moment capacity, whereas curvature ductility and energy dissipation capacity tend to decrease.
When the aggregate type is considered, perlite aggregate RC columns exhibit moment
capacities comparable to those of conventional concrete specimens, while notable differences
are observed in terms of energy dissipation performance.

Key Words: RC column, section analysis, moment-curvature, perlite concrete.
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1. INTRODUCTION
The broad scope of activities in the construction industry accounts for a significant share of

global greenhouse gas emissions. In this context, concrete production has become a focal point
of research on alternative solutions due to its environmental impacts and relatively low level of
sustainability (Souza et al., 2022). According to the 2022 Global Status Report for Buildings
and Construction, the construction sector is responsible for approximately 36% of global final
energy consumption and 39% of total carbon dioxide (CO:) emissions (Muhit et al., 2018).

One of the main reasons for this situation is the intensive use of natural aggregate resources in
concrete production (Wang et al., 2017). Considering the high demand for aggregates and the
environmental impacts associated with this demand, the use of alternative materials instead of
natural stone aggregates is of great importance in terms of both reducing dependence on natural
resources and lowering carbon emissions (Almusad et al., 2024). In this context, the use of
alternative aggregates such as perlite aggregate has the potential to provide more
environmentally friendly and sustainable solutions in the construction sector.

The structural behavior of reinforced concrete structural members can be evaluated through the
moment—curvature relationship obtained from section analysis (Ersoy, 1988). The differences
in section behavior under loading depend on several factors, including the mechanical
properties of concrete and reinforcement materials, the geometry and dimensions of the section,
and the loading conditions applied to the section. By using the moment—curvature relationship,
key structural parameters such as ductility, stiffness, and energy dissipation capacity can be
determined.

A review of the literature indicates that numerous studies have been conducted on the section
analysis of reinforced concrete members. Caglar et al. (2014) investigated the moment—
curvature relationships of reinforced concrete columns with different cross-section geometries
and considered parameters such as reinforcement ratio, axial load ratio, and mechanical
properties of concrete in their analyses. In another study, Sakcali and Yiiksel (2022) developed
a computer program to analyze rectangular reinforced concrete members subjected to combined
axial load and bending effects. Giindogay and Aksakal (2022) performed moment—curvature
analyses using the SAP2000 program by considering the provisions of the 2007 and 2018
Turkish Building Earthquake Codes (TBEC). Wu et al. (2004) emphasized that the ultimate
curvature value depends on both the strain capacity of concrete and the axial load ratio.
However, studies that simultaneously evaluate the influence of aggregate type on the
mechanical properties of concrete and the resulting section behavior remain quite limited in the
literature.

In this study, it is aimed to evaluate a more environmentally friendly production approach in
the construction sector from a structural perspective. For this purpose, the effect of perlite
aggregate, which has a more economical and ecological mining process compared to
conventional aggregates, on the structural performance of reinforced concrete members was
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investigated. Within this scope, section analyses were carried out using the XTRACT program
by considering different axial load levels and reinforcement ratios.

2. MATERIAL AND SECTION PROPERTIES

2.1. Material properties
In the section analyses carried out within the scope of this study, the compressive strength,
tensile strength, and strain values obtained from the experimental study conducted by Atli et al.
(2025) for both perlite and conventional concrete specimens, as well as the mechanical
properties of the reinforcement, were taken into consideration. The material and mechanical
properties considered in the analyses are summarized in Table 1 and Table 2 for concrete and
reinforcement, respectively.

When the compressive strength values of the concrete specimens considered in this study are
evaluated in terms of the limit values specified in the relevant building codes, it is observed that
the 1975 Turkish Earthquake Code defined the minimum compressive strength of concrete as
18 MPa. The 2007 Turkish Earthquake Code (TEC-2007) increased this limit to 20 MPa for all
seismic zones. In the more recent 2018 Turkish Building Earthquake Code (TBEC-2018), the
minimum compressive strength requirement for concrete was further increased to 25 MPa.
Considering these code-specified limits, it can be concluded that the mechanical properties of
the concrete specimens used in this study are consistent with the requirements of current design
codes.

Table 1. Summarized stress—strain relationships of the concrete classes.

Specimen Compressive strength Strain at maximum Ultimate strain
(MPa) load (mm/mm) (mm/mm)
C25 25.64 0.0026 0.0097
P25 25.78 0.0023 0.0068
C40 43.80 0.0016 0.0075
P40 37.95 0.0028 0.0043

Table 2. Mechanical properties of the reinforcement bars

Reinforcement bar size 8 mm 14 mm
fy 548 492
fu 642 585
Esy 0.0022 0.0025
&u 0.1320 0.1120
E (MPa) 2.4 x10° 1.9 x 10°

2.2.Section Properties
Within the scope of the section analyses, a square reinforced concrete column section with
dimensions of 300 mm x 300 mm was considered. Two-legged stirrups were defined in the
model as transverse reinforcement. As commonly adopted in the literature, two different
concrete material models—unconfined concrete and confined concrete—were used in the
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section analysis to represent the behavior of cover and core concrete (Figure 1) (Sakcali and
Yiksel, 2022). The designed section model and the generated mesh (finite element mesh)
structure are presented in Figure 1. In the Fig. 1, a, b, and ¢ denote the unconfined concrete,
confined concrete, and longitudinal reinforcement bar, respectively. The finite element mesh
size used in the section analysis was defined as 30 mm, and a 30 mm concrete cover thickness
was included in the model.
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N ° ‘Fm | - L+ .b + o ¢ o
N l ' e et ..
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Figure 1. Components of the RC section

The stress—strain relationships for confined and unconfined concrete were defined based on the
fundamental behavior of concrete under tensile and compressive stresses and the assumptions
associated with this behavior. The stress—strain curves corresponding to each concrete class are
presented in Figure 3. In these curves developed for confined and unconfined concrete, the
concrete stress was calculated using different relationships depending on the strain level. In the
adopted model, the behavior of concrete was represented by considering three distinct stages:
the tensile region, the compressive region (up to peak strength), and the post-peak softening
region (Figure 2). Examination of the obtained stress—strain curves indicates that the perlite
aggregate specimens exhibit a more limited toughness behavior compared to the conventional
aggregate specimens.
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Figure 3. Stress—Strain Behavior of Confined and Unconfined Concrete

3.PARAMETRIC STUDY

One of the most important parameters determining the performance of reinforced concrete
columns is the axial load level. In this study, four different axial load ratios—210%, 20%, 30%,
and 40%—were considered in order to investigate their effects on column behavior. Since one
of the main objectives of the study is to reveal the influence of using natural perlite aggregate
on structural behavior, different compressive strength levels of perlite aggregate concrete
specimens were also evaluated as a separate parameter together with conventional aggregate
concrete specimens. In addition, two different longitudinal reinforcement ratios were included
in the model to examine the behavior of columns with different load-carrying capacities. As a
result of the combination of all these parameters, a total of 32 reinforced concrete column
models were generated, and the details of these models are presented in Table 3.

Table 3. Configurations of RC sections analyzed in the parametric study.

Spec Axial Load Compressive Aggregate type Reinforcement bar
' Ratio (%) Strength (MPa) ratio
#1 0.0137
#2 208 Perlite Agg 0.0178
#3 10 37.95 ' 0.0137
#4 ' 0.0178
#5 25.64 Conventional Agg. 0.0137
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#6 0.0178
#7 0.0137
48 43.80 0.0178
#9 0.0137
#10 25.78 perlite Agg 0.0178
#11 3795 ' 0.0137
#12 20 ' 0.0178
#13 25 64 0.0137
#14 . Conventional Agg 0.0178
#15 43.80 ' 0.0137
#16 ' 0.0178
#17 0.0137
#18 25.78 perlite Agg 0.0178
#19 3795 ' 0.0137
#20 30 ' 0.0178
#21 25,64 0.0137
#22 . Conventional Agg 0.0178
#23 43.80 ' 0.0137
#24 ' 0.0178
#25 0.0137
25.78
#26 . 0.0178
497 275 Perlite Agg. 0.0137
#28 40 ' 0.0178
#29 25 64 0.0137
#30 . Conventional Agg 0.0178
#31 43.80 ' 0.0137
#32 ' 0.0178

3.1. Moment-Curvature Relationships

The performance of reinforced concrete columns under the combined effects of bending
moment and axial load can be evaluated using the moment—curvature (M-¢) relationship (Xie
et al., 1994). In designs carried out according to seismic design provisions, such as the
American Concrete Institute (ACI 318-19) (2019) seismic design requirements and the
guidelines for earthquake-resistant structures in Eurocode 8 (2004), accurate estimation of the
expected maximum moment capacity of reinforced concrete columns is of great importance. In
this study, the moment—curvature relationships obtained from the section analyses of reinforced
concrete columns modeled using perlite aggregate and conventional aggregate concrete, under
axial load ratios ranging from 10% to 40% and different reinforcement ratios, are presented in

Figure 4.
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Figure 4. Moment—Curvature Relationships of P25-P40 Series Specimens

Based on the data obtained from the moment—curvature relationships presented in Figure 4, a
summary of the results related to the main structural parameters is given in Table 4. When the
general trend of the perlite aggregate specimens is examined, it is observed that increasing the
concrete compressive strength from 25.78 MPa to 37.95 MPa leads to an increase in the load-
carrying capacity of the specimens with a reinforcement ratio of 0.0137. When the ductility
ratios, which represent one of the most important performance indicators of structures
exhibiting inelastic behavior under earthquake effects, are examined, it is determined that the
increase in compressive strength tends to reduce the ductility ratio. In addition, it is observed
that the increase in the axial load ratio also has a reducing effect on the ductility ratio, similar
to the increase in compressive strength.

When the effect of the axial load ratio is evaluated for perlite aggregate specimens with the
same compressive strength, no significant difference in terms of yield moment is observed for
the P25 series. However, when the maximum moment capacities are considered, taking the P25-
?14-10% specimen as the reference, the increases in moment capacity for axial load ratios of
20%, 30%, and 40% are determined as 21.36%, 33.25%, and 40.75%, respectively (Table 4).
For the P25 specimens, increasing the reinforcement ratio resulted in a decrease in curvature-
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based ductility ratios. This indicates that although the increase in reinforcement ratio
contributes to the load-carrying capacity, it limits the plastic deformation capacity of the
section. A similar trend is also observed in the P40 specimens, where increasing the
reinforcement ratio leads to a reduction in ductility ratios. With the increase in reinforcement
ratio, the stiffness of the section increases, which results in a decrease in the deformation
capacity of the specimens.

Table 4. Results of the analytical study (P25-P40 series)

Specimen code My Dy My Du M max E

(N.m) (1/m) (N.m) (1/m) (N.m) Ho (N.m)
P25-@14-10% 80410 0.0159 76950 0.0946 84050 5.354 3547.95
P25-@14-20% 81610 0.0122 89340 0.0651 102000 3.926 2872.85
P25-@14-30% 82400 0.0094 93900 0.0533 112000 3.826 2586.87
P25-@14-40% 81550 0.0074 95430 0.0449 118300 3.948 2259.38
P40-@14-10% 96710 0.0157 90350 0.0614 100600 3.373 2610.34
P40-@14-20% 116900 0.0125 108900 0.0418 125500 2.796 2118.46
P40-@14-30% 120100 0.0095 119000 0.3263 143000 2.656 1811.02
P40-@14-40% 120500 0.0074 122800 0.2646 149400 2.800 1458.77
P25-@16-10% 88970 0.0149 103400 0.0845 110200 4414 3662.55
P25-@16-20% 88830 0.0119 112900 0.0625 124900 3.556 2966.62
P25-@16-30% 87980 0.0094 116200 0.0525 133400 3.513 2677.51
P25-@16-40% 81550 0.0074 103100 0.0448 124400 3.858 2192.75
P40-@16-10% 109100 0.0155 116900 0.0554 128000 2.863 2441.27
P40-@16-20% 109700 0.0115 133000 0.0409 147300 2.399 2017.30
P40-@16-30% 111100 0.0087 142100 0.0325 163500 2.419 1702.54
P40-@16-40% 109600 0.0067 143100 0.0268 164700 2.655 1407.78

My: Yield moment (N.m), Mu: Ultimate moment (kN.m), @y: Curvature corresponding to yield moment (1/m), @u: Curvature
corresponding to uliate moment (1/m), pg: Curvature-basedductility ratio, Eu: Eergy dissipation capacity (kN/m?)

The moment—curvature relationships obtained from the sections modeled by considering the
material and mechanical properties of conventional aggregate concrete are presented in Figure
5. The numerical results corresponding to the main structural parameters derived from these
curves, such as the yield moment, maximum moment, yield curvature, ultimate curvature,
curvature-based ductility ratio, and energy dissipation capacity, are summarized in Table 5.

When the curves are examined, it is observed that the C25 and C40 specimen series with
identical compressive strengths exhibit similar stiffness tendencies at the initial stage. However,
with the increasing load effect, the stiffness levels of the specimens subjected to lower axial
load ratios begin to diverge noticeably from those subjected to higher axial load ratios. In the
conventional aggregate specimen series, it is determined that the increase in concrete
compressive strength tends to reduce the ductility level, independent of the reinforcement ratio,
which is similar to the trend observed in the perlite aggregate specimens.
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Figure 5. Moment—Curvature Relationships of C25-C40 Series Specimens
Table 5. Results of the analytical study (C25-C40 series)

Specimen code My Dy My Du Mmax E

(N.m) (1/m) (N.m) (1/m) (N.m) Ko (N.m)
C25-@14-10% 80170 0.0158 77700 0.1354 84360 7.683 5341.28
C25-@14-20% 80400 0.0122 87890 0.0931 103400 5.546 441450
C25-@14-30% 81460 0.0095 90750 0.0749 112200 5.232 3960.21
C25-@14-40% 80810 0.0074 91180 0.0642 118900 5.447 3572.24
C40-@14-10% 98760 0.0157 95420 0.1099 105100 6.096 525741
C40-@14-20% 111500 0.0116 116800 0.0731 134900 4,732 4542.22
C40-014-30% 116800 0.0084 125600 0.0575 153100 4.822 4033.98
C40-@14-40% 114900 0.0063 126700 0.0471 161500 4.980 3466.57
C25-@16-10% 88630 0.0149 103500 0.1229 111500 6.347 6102.92
C25-@16-20% 87400 0.0120 111400 0.0860 126600 4,723 4732.90
C25-@16-30% 86880 0.0095 112800 0.0743 134400 4.790 4397.64
C25-@16-40% 85470 0.0076 113100 0.0645 140500 4.996 3938.47
C40-@16-10% 115700 0.0158 121800 0.1035 131600 5.463 6048.15
C40-@16-20% 118400 0.0114 141800 0.0705 158500 4.348 4810.96
C40-@16-30% 121500 0.0084 148300 0.0573 175000 4.490 4334.85
C40-216-40% 119000 0.0065 149600 0.0474 182100 4.706 3688.75

My: Yield moment (N.m), Mu: Ultimate moment (kN.m), @y: Curvature corresponding to yield moment (1/m), @u: Curvature
corresponding to uliate moment (1/m), pg: Curvature-basedductility ratio, Eu: Eergy dissipation capacity (KN/m?)
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4.CONCLUSION AND DISCUSSION

Based on the section analyses conducted by considering the mechanical properties of concrete
and reinforcement within the scope of the study, the following findings were obtained:

In terms of energy dissipation capacity, the highest performance was observed at an
axial load ratio of 10% for both the perlite aggregate P series and the conventional
aggregate C series specimens.

It was observed that the increase in the axial load ratio had a reducing effect on the
curvature-based ductility ratio for all specimen series.

The energy dissipation capacity of the C series specimens was found to be significantly
higher than that of the P series specimens. This result can be attributed to the lower
strain capacity of perlite aggregate concrete.

In the C25 and P25 series, the increase in the axial load ratio was observed to have a
limited effect on the yield moment.

Both the increase in concrete compressive strength and the increase in axial load ratio
were found to have an enhancing effect on the ultimate moment capacity for all
specimen series.

In general, the perlite aggregate specimens exhibited load-carrying capacities
comparable to those of the conventional aggregate specimens; however, they showed a
more limited ductility capacity. In this context, it is considered that producing perlite
aggregate concrete with fiber reinforcement may enhance its plastic deformation
capacity.
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OZET

Isaret dili, isitme engelli bireylerin toplumsal yasamlarinda el hareketleri, yiiz ifadeleri ve viicut
duruslart araciligiyla anlam ifade etmek i¢in kullandiklar1 dogal bir iletisim aracidir. Bu ¢caligsmada, Tiirk
Isaret Dili (TID) tanima sistemlerinin basarisim artirmak amaciyla, biiyiik 6lcekli bir veri seti olan
AUTSL (Ankara Universitesi Tiirk Isaret Dili) {izerinde kapsaml1 bir siniflandirma gerceklestirilmistir.
Giinliik hayatta en sik kullanilan kelimeleri temsil etmek {izere orijinal veri setinden 100 siniflik bir alt
kiime (AUTSL100) olusturulmustur. Bu alt kiime yaklasik 10.295 video 6rneginden olugmakta olup;
egitim, dogrulama ve test setleri, orijinal veri seti tarafindan saglanan resmi ayrima gore diizenlenmistir.

Caligmanin temel amaci, videolardaki zamansal ve uzamsal dinamikleri yliksek basar1 elde etmek igin
Zamansal Dilim Aglar1 (Temporal Segment Networks- TSN) modeli kullanilmistir. Bu kapsamda,
uzamsal Oznitelik ¢ikarimi igin VGG16 ve ResNetS0 mimarileri ana omurga olarak kullanilmis ve
performanslari karsilagtirilmisgtir.

Deneysel sonuglar, ResNet50 tabanli TSN modelinin test setinde %82,84 dogruluk ve %82,62 agirlikli
Fl-skoru elde ederek, VGG16 tabanli modeli (%67,99) yaklasik %15 oraninda geride biraktigini
gostermistir. Ozellikle VGG16’nin tamamen basarisiz oldugu "Hakli" ve "Tamam" gibi karmasik
isaretlerde dahi ResNet50 mimarisinin sergiledigi yiiksek performans, artik baglantilarin ince ayrintili
hareketleri yakalamadaki etkinligini kanitlamistir.

Anahtar Kelimeler: Tiirk Isaret Dili, isaret dili siniflandirma, AUTSL, TSN, Resnet50

ABSTRACT

Sign language is a natural communication tool used by hearing-impaired individuals to ensure full
participation in social life, expressing meaning through hand gestures, facial expressions, and body
postures. With the advancement of technology, the autonomous recognition of these visual languages
using computer vision and deep learning methods has become critical for removing communication
barriers. In this study, a comprehensive classification experiment was conducted on the AUTSL (Ankara
University Turkish Sign Language) dataset, a large-scale dataset, to enhance the success of Turkish Sign
Language (TSL) recognition systems. A 100-class subset (AUTSL100) was created from the original
dataset to represent the most frequently used words needs in daily life. This subset consists of

53


https://orcid.org/0000-0000-0000-0000

MeetCon
www.meetcon.org
MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

approximately 10,295 video samples, with training, validation, and test sets structured according to the
official split lists provided by the original dataset.

The primary objective of the study is to evaluate the Temporal Segment Networks (TSN) strategy to
model temporal and spatial dynamics in videos with low computational cost. In this context, VGG16
and ResNet50 architectures were utilized as backbones for spatial feature extraction, and their
performances were compared

Experimental results demonstrated that the ResNet50-based TSN model achieved an accuracy of
82.84% on test set and a weighted F1-score of 82.62%, outperforming the VGG16-based model
(67.99%) by approximately 15%. Notably, the high performance of the ResNet50 architecture even in
complex signs like "Right" and "Okay," where VGG16 completely failed, demonstrated the
effectiveness of residual connections in capturing fine-grained movements.

Keywords: Turkish sign language, sign language classification, AUTSL, TSN, Resnet50

GIRIiS

Isaret dili, isitme engelli bireylerin toplumsal hayatlarinda, el hareketleri, yiiz ifadeleri ve viicut
hareketleri ile anlam ifade eden gorsel iletisim aracit kullanmaktadir. Konusma dillerinden farkli olarak
isaret dilleri, kelime ve ciimle yapilarini temsil etmek i¢in uzamsal hareketlere ve gorsel algiya dayanur.
Siiregte el ve viicut hareketleri ile mimikler cogunlukla es zamanli bir biitiinliik i¢inde kullanilir (Erten,
2022). Diinya lizerinde bir¢ok konusma dilleri oldugu gibi, birgok isaret dilleri mevcuttur.

Isaret dillerinin sistemli bir yapiya kavusmasi tarihsel bir siire¢ icerisinde olusmustur. Bu yiizyilda
Ispanya’da bir rahip tarafindan isitme engelli bireyler igin gelistirilen ilk sistemler, bu alanin dncii
adimlar1 olarak kabul edilir. (Dibeklioglu, 2007) 18. yiizyilda Fransa’da kurulan ilk isitme engelliler
okulu ile Fransiz Isaret Dili (FID) olusturmustur, 19. yiizyilda ise Amerika Birlesik Devletleri’nde bu
temeller {izerine Amerikan Isaret Dili (AID) insa etmislerdir. Tiirk Isaret Dili (TID) ise oldukg¢a koklii
bir ge¢mise ve derin bir kiiltiirel mirasa sahiptir. TID’in tarihsel kokenleri 15. yiizyila, Osmanl
Sarayi’ndaki "Dilsizler" birimine kadar uzanmaktadir. Gizliligin esas oldugu devlet islerinde bu
bireylerin kendilerine 6zgii bir isaret dili gelistirdikleri ve saray biinyesinde istihdam edildikleri
bilinmektedir (Miles, 2000). Modern anlamda ilk kurumumuz olan "Dilsizler Mektebi", 19. yiizyilda II.
Abdiilhamid déneminde agilmistir. Cumhuriyet doneminde 6213 sayili kanunla isitme engelliler egitimi
Milli Egitim Bakanlig1 bilinyesine alinmis olsa da uzun bir siire diinya genelindeki egilimlere paralel
olarak sdzlii egitim yontemi ile devam etmistir (Zeshan, 2003). TID’in bir dil olarak resmen taninmasi
2005 yilinda yiiriirliige giren 5378 sayil1 Engelliler Kanunu ile miimkiin olmustur (ilkbasaran, 2013).

Calismamz, Tiirk Isaret Dili’nin (TID) genis 6lgekli ve gok modlu bir veri seti olan AUTSL (Ankara
Universitesi Tiirk Isaret Dili) (Sincan, 2020) iizerinde siniflandirma yapilmasina odaklanmustir.
Caligmanin temel amaci, videolardaki uzun siireli zamansal bagimliliklar1 yakalamak igin Resnet50
tabanli Zamansal Dilim Aglar1 (Temporal Segment Networks - TSN) (Wang, 2018) yaklasimim
deneylemistir. Modelin basarisini artirmak adina, egitim veri seti ilizerinde 0n isleme ve veri artirimi
teknikleri uygulanmistir. Son asamada ise goriintiiler, modelin 6grenme siirecini optimize etmek
amaciyla normalize edilmistir. Egitim asamasinda artirilmis veriler kullanilirken, test verileri herhangi
bir doniisiime tabi tutulmadan dogrudan degerlendirilmistir. Elde edilen model ¢iktilar1 yapilan
calismalarla karsilastirilmis ve bu karsilastirma, onerilen mimarinin TID smiflandirma iizerindeki
etkinligini ortaya koymustur.

LITERATUR TARAMASI

Literatiirde isaret dili siniflandirma lizerine yapilan c¢alismalarda; kullanilan veri setleri, 6znitelik
¢ikarma yontemleri ve metodolojilere gore cesitlilik gostermektedir. BosphorusSign22k veri seti
iizerinde Dinamik Zaman Biikmesi (DZB) ve Karar Agaclari modellerini kullanarak %78 dogruluk
oranina ulasilmistir (Erdogan, 2025). Tiirk Isaret Dili (TID) iizerine yapilan kapsamli ¢aligmalarda
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AUTSL veri seti merkezi bir rol oynamaktadir. Genis 6lgekli bu veri setini tanitarak; VGG16 tabanl
Evrisimli Sinir Aglart (CNN), 6znitelik havuzlama ve dikkat mekanizmalariyla giiglendirilmis Cift
Yonli LSTM (BLSTM) aglarindan olusan hibrit bir model sunmustur (Sincan, 2020). AUTSL iizerinde
yapilan diger ¢alismalarda; yaklasik %90 dogruluk saglayan bir KNN siniflandiricist dnerilmistir
(Memis, 2013). DeepEMA adim verdigi CNN ve RNN birlesiminden olusan hibrit bir modelle %99,01
dogruluga ulagmistir (Yenisari, 2025). Basit CNN modellerinden Transformer tabanli "Inflated 3D"
(I3D) modellerine kadar genis bir yelpazeyi farkli veri setlerinde test edilmistir (Mahyoub, 2023).
Benzer sekilde; Poz Yerellestirmeli 3D CNN (PL-13D), ResNet-34 ve Cizge Evrisimli Ag (GCN) i¢eren
bir model tanitilmgtir (Hosain, 2021). Iskelet bilgilerini modifiye edilmis ResNet ve Uzamsal-Zamansal
Cizge Evrisimli Ag (ST-GCN) araciligiyla entegre eden yontemler gelistirmis; ResNet2+1D hibrit
modeliyle %98,24 dogruluga ulasarak evrensel isaret kaliplarin1 6grenmek i¢in ¢ok modlu bir mimari
ve birlesik bir 6n egitim stratejisi Onerilmistir (Papadimitriou, 2023,2025)

METODOLOJI
VERI SETI

Bu ¢alismada, AUTSL veri seti kullanilmistir (Sincan, 2020). AUTSL; 226 farkli kelimelerden olusan,
toplamda 38.336 video Ornegiyle kaydedilmis, biiyiik 6lgekli bir veri setidir. Veri seti, farkli i¢ ve dig
mekan arka planlari, gesitli 151k kosullar1 ve kamera agilarinda kaydedilmis videolari igerir. Calismamda,
orijinal veri setinin uyarlanmis bir alt kiimesi olan AUTSL100 olusturulmustur. Tiirk Isaret Dili i¢in
dogrudan en ¢ok kullanilan 100 kelimeye dair hazir bir analiz bulunmadigindan, bu ¢alismada Amerikan
Isaret Dili (AID) kelimelerinde en yaygin kullanilan ve AUTSL veri setinde karsilig1 olan 100 kelime
tespit edilmistir. Bu alt kiimenin olusturulmasi, modelin siniflandirma kapasitesini test ederek, temel bir
performans gostergesi olusturmayr amaglamaktadir. Caligma kapsaminda kullanilan AUTSL100 alt
kiimesi toplam 10.295 video 6rneginden olugmaktadir. Veri setinin egitim, dogrulama ve test setleri i¢in
boliimlenmesinde, orijinal AUTSL veri setinin sundugu gecerli ayrima sadik kalinmistir. Bu dogrultuda,
verilerin yaklagik %74°1 (7.587 6rnek) egitim, %141 (1.449 6rnek) dogrulama ve %12’si (1.259 drnek)
test seti olarak ayrilmistir.

[Sekil 1. AUTSL Veri Seti (Sincan, 2020)]
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METOTLAR

Bu boliimde, Tiirk Isaret Dili (TID) siniflandirmak igin ©6nerilen modellerin teknik yapilart
detaylandirilmustir.

VGG16

VGG16, derin 6grenme tabanli gorsel 6znitelik ¢ikarimu siireglerinde en ¢ok tercih edilen Evrisimli Sinir
Ag1 (CNN) modellerinden biridir. ImageNet veri seti izerinde 6nceden egitilmis olan bu mimari, ardisik
3x3 evrisim katmanlarindan olusur.

ResNet50

ResNet50 (Residual Network), derin sinir aglarinda karsilagilan "kaybolan gradyan" problemini agsmak
icin artik 6grenme bloklarini kullanan 50 katmanli bir mimaridir. Bu yapida kullanilan atlama
baglantilari, girdinin katmanlar arasinda dogrudan aktarilmasina izin vererek modelin ¢ok daha derin
yapida bile kararli bir sekilde egitilmesini saglar.

TSN (VGG16 ve Resnet50)

Zamansal Boliit Aglar (TSN) yaklasimi, uzun video dizilerindeki zamansal baglami verimli bir sekilde
yakalamak i¢in videoyu K adet esit segmente ayirir. TSN (VGG16) yapisinda, her segmentten rastgele
bir kare secilerek VGG16 mimarisi lizerinden 6znitelik ¢ikarimi yapilir. Bu yontemin en kritik adim
olan uzamsal birlestirme asamasinda, her segmentten elde edilen 6zniteliklerin ortalamasi alinarak tiim
videoyu temsil eden tek bir 6znitelik vektori elde edilir.

TSN (ResNet50) yapisinda, video segmentlerinden alinan 6rnekler ResNet50’den gecirilerek yiiksek
seviyeli Oznitelik haritalar ¢ikarilir. Model, video boyunca belirlenen segmentlerden kareleri isledikten
sonra, katman ¢iktilarinin aritmetik ortalamasi alinir. Bu asamadaki ortalama alma islemi, modelin
sadece anlik hareketlere degil, isaretin baglangicindan bitisine kadar olan tiim siirece dair genel bir
kaniya varmasini saglayarak giirtiltiilii karelerin etkisini minimize eder.

DENEYSEL KURULUM

Bu calismada 6nerilen modelin egitimi ve test siirecleri, yiiksek hesaplama kapasitesine sahip Google
Colab Pro+ iizerinde gerceklestirilmistir. Donanim altyapisi olarak 167.1 GB RAM, 80 GB GPU bellegi
ve 2357 GB disk alam1 mevcuttur. NumPy, Pandas, Matplotlib, Seaborn ve scikit-learn
kiitiiphanelerinden yararlanilmigtir.

DENEYLER VE BULGULAR

Calisma kapsaminda gergeklestirilen tiim deneyler, 1x10* baslangi¢ dgrenme orani, 1x10* agirlik
azalimi ve 16 y18in boyutu tercih edilmistir. Modelin asir1 GPU kullanimini azaltmak amaciyla, egitim
asamasinda goriintiilere 224x224 boyutlandirilmistir. Ayrica, asir1 6grenmeyi kisitlamak amaciyla da
%25 olasilikla rastgele yatay ¢evirme ve parlaklik, kontrast ile doygunluk degerlerinde %20°lik
degisimleri iceren renk titretme teknikleri uygulanmustir. Onerilen siiflandirma modelinde, uzamsal
Oznitelik ¢ikarimi i¢in ImageNet {izerinde Onceden egitilmis ResNet50 mimarisi temel yap1 olarak
kullanilmigtir. Zamansal dinamikleri modellemek amaciyla videolar 8 esit segmente ayrilmis ve her
ornekten toplam 32 sirali kare aralikli bir yap1 secilmistir. Mimaride, her segmentten elde edilen
Oznitelik haritalari, zamansal boyutta ortalama havuzlama islemine tabi tutulmustur. Bu yontemle,
videonun farkli zaman dilimlerinden gelen bilgilerin aritmetik ortalamasi alinarak videoyu temsil eden
kiiresel bir 6znitelik vektorii elde edilmis ve 0,5 oranindaki bir dropout katmaniyla siniflandiriciya
aktarilmigtir. Optimizasyon siirecinde AdamW kullanilmigtir.
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Hiper parametreler
Optimizasyon Algoritmasi Adamw
Ogrenme Oram (LR) 1X10*
Agirhk Azalimi (WD) 1X10*
Yigin Boyutu (Batch Size) 16
Dropout Orani 0,5
Epoch Sayis1 30
Giris Boyutu 224X224 Piksel
Zamanlayici (Scheduler) | ReduceLROnPlateau (Patience: 5, Factor: 0,5)

[Tablo 1. Hiper Parametreler]

Uzamsal 6znitelik ¢ikarimi amaciyla literatiirde yaygin olarak kullanilan VGG16 mimarisi iizerinde
deney gerceklestirilmistir. Mimari yapi igerisinde, VGG16'nin donceden egitilmis 6znitelik katmanlari
ve ortalama havuzlama kullanilmig; siniflandiriciya verilmistir. Modelin zamansal karakteristigini
belirleyen ana unsur olarak, segmentlerden gelen 6zniteliklerin aritmetik ortalamasinin alinmig olup
siniflandirma islemi baslatilmistir.

Toplam 30 epoch siiren egitim siireci sonunda, TSN (ResNet50) modelinin 6grenme egrisi yiiksek bir
yakinsama sergilemistir. Model, egitim veri seti lizerinde %99,74 basarim oranina ulasarak simiflar
arasindaki karakteristik 6zellikleri biiyiik dl¢lide 6grenmistir. Dogrulama setinde elde edilen %81,64'lik
basarim, sekil 2’de gosterilerek, her epoch icin dogrulama ve loss grafikleri verilmistir. Tablo 2'de
sunulan veriler incelendiginde; test asamasinda, daha dnce goriilmemis isaretlerden olusan test veri seti
uzerinde %82,84 Top-1 dogrulugu elde edilmistir. Bu sonuglar, sadece RGB kullanilmasina ragmen,
TSN stratejisinin ResNet50'nin derin Oznitelik ¢ikarma giiciiyle birlestiginde Tiirk Isaret Dili
siiflandirmasinda oldukga iyi bir performans sundugunu ortaya koymaktadir. Yine 30 epoch sonunda
TSN (VGG16) model, egitim veri setinde %100 dogruluk oranina ulasarak siniflari tamamen
ayristirabilmistir. Dogrulama setinde elde edilen %71,22'lik basarimin ardindan, nihai test siireci
gerceklestirilmistir. Test verileri lizerindeki Top-1 dogrulugu %67,99 olarak goriilmiistiir. Diger
performans metrikleri incelendiginde; modelin %71,30 agirlikli kesinlik, %67,99 agirlikli duyarlilik ve
%67,38 agirlikli F1-skoru elde edilmistir.

Metotlar Metrikler
Test Agirlikh Kesinlik | Agirlikli Duyarhiik | Agirlikh F1-Skoru
Dogrulugu Degeri (Weighted Degeri (Weighted (Weighted F1-
(Top-1) Precision) Recall) Score)
TSN (VGG16) %67,99 %71,30 %67,99 %67,38
TSN (ResNet50) %382,84 %384,60 %82,84 %382,62

[Tablo 2. Onerilen Metotlarin Karsilastirma tablosu]

TSN (VGG16) ve TSN (ResNet50) modellerinin performanslari karsilastirildiginda, ResNet50 tabanl
mimarinin tiim temel metriklerde VGG16’ya gore ¢cok daha istiin bir basar1 sergiledigi goriilmektedir.
Top-1 test dogrulugu verilerine gore, ResNet50 modeli %82,84 basar1 oraniyla, VGG16’nin %67,99’luk
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performansini yaklasik %15 oraninda geride birakmustir. Stnif bazli agirlikli F1-skorlart incelendiginde
de ResNet50’nin %82,62 degeriyle, VGG16'nin %67,38’lik degerine karsi belirgin bir istiinliik
kurdugu saptanmistir. TSN (ResNet50) ve TSN (VGG16) modelleri arasindaki performans farkinin
temelinde yatan mimari ve sinif bazli dinamikler incelendiginde, ResNet50’nin sergiledigi basarinin
sahip oldugu yapisal avantajlardan kaynaklandigr goriilmektedir. ResNet50 mimarisinin temelini
olusturan artik bloklar ve atlama baglantilari, derin sinir aglarinda siklikla karsilagilan gradyan
kaybolmas1 problemini minimize ederek, Tiirk Isaret Dili’ndeki hizl1 ve karmasik el hareketlerinin ¢ok
daha rafine bir sekilde modellenmesine olanak tanimustir.

Egitim ve Dogrulama Dogrulugu (Accuracy) Egitim ve Dogrulama Kaybi (Loss)

— I Kay0l (ININ Loss)
Doijrulania Kayb [Vl Lass]

15 30
Epoch Epoch

[Sekil 2. Egitim ve Dogrulama Dogruluk ve Kayip Grafikleri]

Tablo 3’e gore, siniflar aras1 en dikkat ¢ekici fark, VGG16 modelinin "hakli", "tamam" ve "nasil" gibi
isaretleri siniflandirmada tamamen basarisiz olmasina ragmen, ResNet50 modelinin bu isaretleri yiiksek
dogruluga ulagmistir. Bu durum, ResNet50'nin daha derin ve artik baglantilara sahip mimarisinin,
ozellikle el sekillerindeki ve hareket yollarindaki ince farklari ayirt etmede ¢ok daha yetenekli oldugunu
gostermektedir. Ote yandan, "abla" ve "ayna" gibi belirgin gorsel 6zelliklere sahip siniflarda her iki
model de benzer ve yliksek basar1 sergilemistir. En yliksek karisiklik, birbirine ¢ok yakin el
formasyonlarina sahip olan dinamik igaretlerde (6rnegin 'igmek’ vs. 'yemek') gbzlemlenirken; zamansal
ve uzamsal olarak kendine 6zgl Orintllere sahip olan isaretlerin (6rnegin 'sali', 'hayir') hatasiz
siniflandirildign saptanmustir. Bu bulgular, Tiirk Isaret Dili tamma sistemlerinde karsilasilan temel
zorlugun, gorsel olarak birbirini taklit eden isaretlerin ayirt edilmesi oldugunu bir kez daha teyit
etmektedir.

Simf TSN (VGG16) F1-Skoru | TSN (ResNet50) F1-Skoru | Tyilesme Oram
Hakh 0,0000 0,7368 +0,7368
Ogretmen 0,3750 0,9600 +0,5850
Ayni 0,2105 0,7826 +0,5721
Tamam 0,0000 0,5714 +0,5714
Evet 0,3810 0,8696 +0,4886
Gormek 0,3571 0,7692 +0,4121
Selam 0,5185 0,9286 +0,4101
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Akillh 0,8500 0,9714 +0,1214
Anne 0,8667 0,9375 +0,0708
Abla 0,8333 0,8333 0
I¢mek 0,2222 0,3077 +0,0855
Sah 0,7778 1 +0,2222
Hayir 0,8571 1 +0,1429

[Tablo 3. Smmiflar arasi1 Karsilattirma Tablosu]

TARTISMA VE SONUC

Bu ¢alismada, Tiirk Isaret Dili siniflandirmast i¢in TSN stratejisinin farkli derin 6grenme mimarileriyle
olan entegrasyonu ve performansi kapsamli bir sekilde analiz edilmistir. Elde edilen bulgular, model
derinligi ve mimari yapinin, isaret dili gibi yiiksek varyansl gorsel verilerin anlamlandirilmasinda kritik
bir rol oynadigini gostermektedir. Gelecekteki caligsmalarda, bu kisithiliklart agmak adina mevcut TSN
yapisinin farkli Transformer gesitleri ile entegre edilmesi planlanmaktadir. Transformer mimarilerinin
sundugu dikkat mekanizmasi sayesinde, video kareleri arasindaki karmasik hiyerarsik bagimliliklarin
daha hassas bir sekilde modellenmesi hedeflenmektedir. Ayrica, AUTSL veri setinin sundugu derinlik
verisinin modele dahil edilmesiyle, elin kameraya gore ileri-geri hareket ettigi isaretlerin taninma
basarisinin artirilacagt ongoriilmektedir. Bu dogrultuda, iistiin performans: kanitlanan ResNet50
omurgas! iizerine insa edilecek ¢ok modlu ve Transformer tabanli hibrit modellerin, Tiirk Isaret Dili
tanima sistemlerini daha yiiksek bir dogruluga ulastiracagi ongoriilmektedir.
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ABSTRACT

Birdhouses are small-scale architectural elements integrated into building facades and designed for
birds. During the Ottoman period, unique considerations concerning birds were noted that did not apply
to other animals. The respect and value given to birds were reflected in architecture through birdhouses.
Prioritizing aesthetics and compassion over function in monumental structures, these deliberately
integrated birdhouses feature either small-scale architectural forms or unique designs. These
architectural elements provide protection for birds from seasonal weather conditions.

Birdhouses are also among the most striking features of the yellow-stone residential architecture that
gives identity to the old city of Mardin. Found on almost every residential facade, they are notable for
their craftsmanship and impart a distinctive character to the houses; they constitute the main focus of
this study. This study compares birdhouses from field surveys with Ottoman-era examples,
fundamentally examining function, aesthetics, and architectural expression across both groups.

The research employed on-site observation, photography, and sketching methods. It was observed that
the birdhouses in Mardin are mostly carved from local limestone and designed as recesses in the building
wall. These regional birdhouses are plain, unornamented, and function focused. Niches were carved
taking into account Mardin’s arid climate and the heat retention capacity of limestone. These birdhouses,
which were not added to the structure later but were instead carved out to provide natural air circulation,
demonstrate the relationship between local architectural style and function.

In conclusion, the birdhouses in Mardin present local and functional solutions, acting as a natural part
of the building. Unlike Ottoman-period birdhouses, those in the study area exhibit various functions as
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a result of changes in how they relate to the facade. The processes prioritizing function over aesthetics
in historical design decisions across two distinct regions and architectural elements will be examined.

Key Words: Vernacular architecture, Functional adaptation, Birdhouse designi, Ottoman architecture
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ABSTRACT

As a result of the coexistence of different religions and ethnicities, it is observed that
Mardin’s houses exhibit a cultural synthesis at all scales. The effects of this ‘“cultural
infiltration” first manifest themselves in the architecture. Courtyard gates form the physical
boundary between city visitors and local residents, serving as the principal element of this
cultural transmission.

Beyond merely serving as boundary elements, street-facing doors represent the sharpest
demarcation between street and private life, and this Mardin field study examines the region’s
doors to highlight their visual diversity. These identity-defining doors are notable for their
variations in color, material, motifs, and textures. When examined closely, it is found that these
details are borrowed from different periods and communities. Furthermore, door knockers of
various sizes and distinctive shapes found on several doors also stand out.

Within the scope of the study, the connection between Mardin’s doors and the street fabric has
been documented using sketches and photographs obtained in the field. Under the headings of
color, material, and workmanship, the doors are examined in detail. The details of the doors
have been tabulated according to color and material. Motifs and textures are documented, with
differences addressed and period-based comparisons made. The shared motifs with Andalusian,
Syriac, and Islamic architecture are presented. Furthermore, all architectural elements of
previously studied Mardin residences in the literature are addressed in this work. Embodying
the cultural traces and belonging the doors symbolize the streets diversity.
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Finally, the aim of this study is to examine the differences in the courtyard gates of Mardin
houses, as opposed to modern design doors. The goal is to contribute to the literature by raising
awareness of the region’s distinctive doors.
Key Words: cultural heritage; cultural identity; cultural synthesis; architectural identity; doors
and gates; building materials; decorative motifs.
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ABSTRACT

The concept of street has a very broad framework in experience and literature. It serves to differentiate
units as a defining and limiting element of the city. It takes on qualities such as public, semi-public, and
private. Topography is the most important element in the shaping of streets. Topography plays a leading
role in the formation of a city; it is a determining factor in the street-housing, street-avenue, and street-
city relationships, as well as in the heights and widths of streets, their relationship with nature, and their
integration with the landscape.

The study found that the segregation of streets into public—semi-public—private can be understood not
through quantitative data but through patterns of use and the relationship with topography.Through
observations, photographs, and mapping studies conducted during fieldwork, the locations and
orientations of streets and their relationships within the urban fabric were evaluated comparatively.In
this context, the study reveals that Mardin's streets offer a complex spatial organization and exhibit a
holistic structural complex that produces different uses and spatial experiences.

It has been observed that the semi-public street, which is unique to Mardin, and these passages, which
are also used for animal circulation, are rare design inputs found by the people to overcome the
challenges presented by the topography.lt has also been observed that some abbaras operate in
conjunction with nearby residences. The garden gate, which represents an immutable boundary of
privacy in Ottoman housing typology, becomes blurred in this urban fabric through abbaras, cul-de-
sacs, and house passages.

In light of these data, the cosmopolitan city structure of Mardin, the impact of streets on users, and
degrees of publicness were subjected to detailed examination. Differences were observed in the spatial
experiences of local users as the privacy levels of streets diverged.

Key Words: Mardin, urban space, public street, abbara, topography
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OZET

MARDIN TARIHI KENT DOKUSUNDA SOKAKLASMA VE SOKAK ANLAYISI UZERINE
INCELEMELER

Sokak kavrami yasamda, deneyimde ve literatiirde oldukga genis bir cergceveye sahiptir. Sehrin
tanimlayici ve sinirlayici unsuru olarak birimleri ayirict gorevi bulunmaktadir. Kamusal, yar1 kamusal
ve Ozel seklinde nitelik kazanmaktadir.Sokaklarin sekillenmesinde en 6nemli unsur topografyadir.
Topografya; sehrin olusumunda basrol olmakla birlikte; sokak-konut, sokak- cadde, sokak- sehir iligkisi;
beraberinde sokaklarin yiikseklikleri, genislikleri,dogaylailiskisi ve peyzajla biitiinlesmesinde
belirleyici unsurdur.

Calismada, sokaklarin kamusal-yar1 kamusal-6zel olarak ayrismasinin, niceliksel verilerden ziyade
kullanim bicimleri vetopografya ile kurulan iliski {izerinden okunabildigi goriilmiistiir. Alan
caligmalart sirasinda yapilan gozlemler, fotograflar ve haritalama calismalart aracilifiyla sokaklarin
konumlari, yonelimleri ve kentsel doku icindeki iliskileri karsilastirmali olarak degerlendirilmistir. Bu
baglamda c¢alisma, Mardin sokaklarinin karmasik bir mekansal kurgu sundugunu ve farkli kullanim ve
mekansal deneyimler iireten bir biitiinciil yap1 kompleksi sergiledigini ortaya koymaktadir.

Mardin’e 6zgii olan yar1 kamusal sokak, abbaralarin, hayvan sirkiillasyonu i¢in de kullanilan bu
gecislerin, topografyanin sundugu zorluklarin halk tarafindan bulunmus nadide tasarim girdileri oldugu
gorlilmiistiir. Tespit edilen bazi abbaralarin c¢evresinde konumlanan konutlarla birlikte calistigi da
gozlemlenmistir. Osmanli konut tipolojisinde degismez mahremiyet sinirt olan bahge kapisi, bu kent
orgiisiinde abbaralar, ¢cikmaz sokaklar ve hane gegisleri ile muglaklagsmaktadir.

Bu veriler 15181inda elde edilenMardin ilinin kozmopolit sehir yapisi, sokaklarin kullanici iizerindeki
etkisi ve kamusallik dereceleridetayli incelemeye tabi tutulmustur. Sokaklarin mahremiyet derecelerinin
ayrismastyla, yerli kullanicilarin mekansal deneyimlemelerinde farkliliklar gézlenmistir.

Anahtar Kelimeler: Mardin, kentsel mekan, kamusal sokak, abbara, topografya
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ABSTRACT

Introduction and Purpose: A larger proportion of workers in the construction industry are
exposed to hand-arm vibration from vibrating equipment compared to other sectors. Nearly half
use vibrating equipment for at least a quarter of their workday. Therefore, they are at risk of
vibration-related occupational diseases. The aim of this study is to synthesize current scientific
data on the prevalence, risk factors, clinical course, and preventive approaches of Hand-Arm
Vibration Syndrome (HAVS) and, in particular, Vibration-Induced White Finger Disease
(VWEF), which has a vascular component, in workers exposed to hand-arm vibration (HAV) in
the construction industry.

Materials and Methods: This study is based on an evaluation of current literature findings,
including follow-up studies, large-scale analyses, and cross-sectional field studies. The studies
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reviewed encompassed clinical examinations, questionnaire-based data collection methods, and
exposure assessments.

Results: The most frequently reported symptoms in construction industry work are white finger
attacks, painful numbness, decreased hand skills, and musculoskeletal pain. Although
awareness of the problems among workers has increased, the prevalence of clinical symptoms
is remarkably high. In follow-up studies, the prevalence of Vibration-Induced White Finger
Disease (VWF) has been reported to be between 30—40%. In groups where exposure was
discontinued, symptom progression remained limited, but the existing neurovascular damage
did not completely regress. Furthermore, exposure to hand-arm vibration appears to
approximately double the risk of developing white finger. In addition, the risk has been found
to be significantly higher in workers exposed to hand-arm vibration working in cold climates.
The risk is positively correlated with exposure duration, vibration intensity, and age.

Discussion and Conclusion: Vibration-induced white finger disease (VWF) is a significant
and largely preventable occupational disease in the construction industry. Once vascular
damage develops, recovery is limited; therefore, primary prevention is critical. Reducing
vibration exposure through engineering controls, regulating working hours, using low-vibration
equipment, and implementing cold protection strategies are fundamental approaches to
reducing the risk of Vibration-induced white finger disease (VWF). The findings highlight the
need for systematic exposure monitoring and early detection programs in the construction
industry.

Key Words: Vibration-Related White Finger Disease, Vibration-Induced White Finger
(VWEF), Arm and Hand Vibration, Construction Industry, Occupational Diseases.

OZET

Giris ve Amag: Insaat sektdriindeki iscilerin daha biiyiik bir kismu, diger sektdrlere kiyasla
titresimli ekipmanlardan kaynaklanan el-kol titresimine maruz kalmaktadir. Neredeyse yarisi is
giinlerinin en az dortte birinde titresimli ekipman kullanmaktadir. Bundan dolay: titresim
kaynakli meslek hastaligi risk grubundadirlar. Bu ¢alismanin amaci, ingaat sektoriinde el-kol
titresimine (HAV) maruz kalan calisanlarda gelisen El-Kol Titresim Sendromu (HAVS) ve
ozellikle vaskiiler bileseni olan Titresim Kaynakli Beyaz Parmak Hastaligi (VWF) yaygilhigi,
risk faktorleri, klinik seyri ve oOnleyici yaklasimlara iligkin glincel bilimsel verileri
sentezlemektir.

Materyal ve Metot: Bu calisma; takip arastirmalari, genis 6l¢ekli analizler ve kesitsel saha
caligmalarini igeren giincel literatiir bulgularinin degerlendirilmesine dayanmaktadir. Incelenen
caligmalar; klinik muayeneler, anket temelli veri toplama yodntemleri ve maruziyet
degerlendirmelerini kapsamaktadir.

Bulgular: Insaat sektorii calismalarinda en sik bildirilen semptomlar; beyaz parmak ataklari,
agrili uyusma, el becerisinde azalma ve kas-iskelet sistemi agrilaridir. Calisanlarda problemlere
yonelik farkindalik diizeyi artmis olmakla birlikte klinik belirti yayginligi dikkat cekici
diizeydedir. Takip c¢alismalarinda, Titresim Kaynakli Beyaz Parmak Hastaligi (VWF)
yaygmligr %3040 arasinda bildirilmistir. Maruziyetin sonlandirildigi gruplarda semptom
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ilerlemesinin smirli kaldigi, ancak mevcut noérovaskiiler hasarin tamamen gerilemedigi
gbzlenmistir. Ayn1 zamanda el kol titresimine maruziyetin Titresim Kaynakli Beyaz Parmak
Hastalig1 (VWF) gelisimi riskini yaklasik iki kat artirdigi goriilmektedir. Bunun yaninda soguk
iklim kosullarinda ¢alisan el-kol titresim maruziyetli is¢ilerde riskin anlamli bigimde daha
yiiksek oldugu belirlenmistir. Risk; maruziyet siiresi, titresim siddeti ve yas ile pozitif iligkilidir.

Tartisma ve Sonug: Titresim Kaynakli Beyaz Parmak Hastaligi (VWF), insaat sektoriinde
onemli ve biiyiik 6lclide Onlenebilir bir meslek hastaligidir. Vaskiiler hasar gelistiginde geri
doniis sinirhidir; bu nedenle birincil korunma kritik 6neme sahiptir. Titresim maruziyetinin
mihendislik kontrolleriyle azaltilmasi, ¢alisma siiresinin diizenlenmesi, diisiik titresimli
ekipman kullanimi ve soguk ortamdan korunma stratejileri Titresim Kaynakli Beyaz Parmak
Hastaligi (VWF), riskini azaltmada temel yaklagimlardir. Bulgular, insaat is kolunda sistematik
maruziyet izleme ve erken tani programlarinin gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Titresim kaynakli beyaz parmak hastaligi, Vibration-Induced White
Finger (VWF), EI-Kol Titresimi, VWF, Insaat Sektérii, Meslek Hastaliklar:.

1. GIRIS
Is saglig1 ve giivenliginde fiziksel risk faktorleri, isyerinde mevcut olan fiziksel etkenler,
faktorler veya kosullar nedeniyle calisanlara fiziksel zarar veya yaralanmaya neden olabilecek

potansiyel riskleri ifade eder. "Fiziksel etkenler" terimi, kdkenleri gesitli fizik prensipleriyle
aciklanabilen tehlikeleri kapsar (Montgomery, 1996).

Isyerindeki risk faktdrlerine drnek olarak giiriiltii, titresim, radyasyon, elektrik (manyetik alan)
ve asir1 sicakliklar (termal konfor) vb. verilebilir (ILO, n.d.).

Bu faktorlerle iligkili saglik etkilerinin ¢ogu kronik niteliktedir; yani, insan viicuduna verilen
zarar genellikle yillar sonra kendini gosterir (Montgomery, 1996).

Bir cismin i¢ veya dis kuvvetlerin etkisiyle yapti§1 salmim hareketine titresim denir. Insanmn
hissettigi titresim, titresen bir yiizey veya cisme temastan kaynaklanan titresim olarak
tanimlanir. Titresim viicuda bir aletin tutamaci veya yiizeyi, bir makinenin koltugu gibi temas
edilen ve titresen yiizey araciligiyla iletilir (T.C. Calisma ve Sosyal Giivenlik Bakanligi, 2024).
Titresimin, makine toleranslarindan, bosluklardan, yuvarlanma veya siirtiinme temasindan ve
doner veya ileri geri hareket eden parcalardaki dengesizlik durumlarindan kaynaklanan dinamik
etkiler de dahil olmak tizere bir dizi mekanik nedeni vardir. Titresim kazara (dengesiz bir araba
tekerlegi) veya kasitli (kuru dokme malzeme konveyoriindeki titresen bir besleyici) olabilir
(Montgomery, 1996).

Is saglig1 agisindan, ¢alisanlar iki tiir titresime maruz kalabilirler.

El-Kol titresimi; bir titresim kaynagindan ellere gegen titresimdir. Bu durum bir nesnenin
ptriizlii ylizeylerini diizeltmek i¢in el ile tutulan titresimli aletlerin kullanilmasi1 veya bir
parcanin el veya parmaklar ile tutulup donen bir taglama diskine bastirilmasi durumlarinda
meydana gelir. Bu aletlere matkaplar, zincir testereler, beton kirma makineleri 6rnek olarak
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verilebilir. El-Kol titresiminin en sik gorildigii sektorler arasinda insaat, madencilik,
ormancilik yer almaktadir.

Tlim viicut titresimi ise; kiginin titresen bir zeminde durmak veya koltukta oturmak gibi titresen
bir yiizeyin lizerinde bulunmasiyla meydana gelir. Tiim viicutta titresime neden olan kaynaklara
yol yapim, bakim ve onarim makineleri, kara, deniz ve hava tagimaciligindaki araglar, dokuma
tezgahlarinda kullanilan makineler 6rnek verilebilir (Colak, 2020).

Titresimin ¢esidine, biiylikliigline (dalga boyuna), frekansina, maruziyet siiresine, etkilenen
viicut parcasina bagli olarak titresim kaynakli zarar gorme riski degisiklik gosterir.

Titresen kiitlenin saniyede kag kez ileri ve geri hareket ettigi frekans olarak tanimlanir. El-kol
titresimi i¢in yaklastk 8 Hz. ila 1000 Hz. arasindaki frekanslar onemlidir. Frekans
agirliklandirma, farkli frekanslarda hasar tehlikesi ayni olmadigindan bu frekanslardan
kaynakli hasar ihtimalini belirlemek i¢in kullanilir. Titresimin yer degistirmesi, hizi veya
ivmesi, titresimin biiyiikligii olarak nitelendirilir. Birimi m/s?’dir (T.C. Calisma ve Sosyal
Giivenlik Bakanligi, 2024).

“Maruziyet eylem degeri; titresime maruziyetin bu diizeye ulagsmasi veya asilmasi durumunda
caligsanlarin saglik ve giivenligini korumak i¢in risklerin kontrol altina alinmasini gerektiren
degerdir. Maruziyet simnir degeri ise; calisanlarin kesinlikle {izerinde maruz birakilmamasi
gereken degeri ifade eder. El-kol titresimi ve biitiin viicut titresimi i¢in maruziyet sinir ve
maruziyet eylem degerleri Calisanlarin Titresimle ilgili Risklerden Korunmalarma Dair
Yonetmelik’te (2013)” belirtilmistir (Tablo 1).

Tablo 1: Maruziyet sinir ve maruziyet eylem degerleri

El-kol titresimi icin Deger
Sekiz saatlik ¢aligma siiresi i¢in glinlilk maruziyet sinir degeri 5 m/s2.
Sekiz saatlik calisma siiresi i¢in giinliikk maruziyet eylem degeri 2,5m/s2

Biitiin viicut titresimi icin
Sekiz saatlik caligma siiresi i¢in glinlilk maruziyet sinir degeri 1,15 m/s2.
Sekiz saatlik calisma siiresi i¢in giinliilk maruziyet eylem degeri 0,5 m/s2.

Titresim iki nedenden dolay1 saglik acisindan tehlikelidir. Birincisi, titresimin iletildigi ortam
sallanir; ikincisi, titresime genellikle asir1 derecede giiriiltii eslik eder. Saglik etkileri, titresimin
frekansina ve genligine bagli olarak degisir. Diisiik frekanslarda, 6rnegin 15 Hz'ye kadar, viicut
tiim viicut titresimi olarak bilinen bir durum yasar. Bu durumda, insan viicudunun tamami
kaynakla birlikte sallanir (Montgomery, 1996).
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Titresimli sistemlerle iligkili frekans tepkisi dogrudan sistemin kiitlesiyle ilgilidir. En basit
ifadeyle, kiitle veya agirlik artirilirsa, titresimin etkileri azaltilabilir. Bu, saglik {izerindeki
etkileri azaltmak i¢in kullanilan kontrol yontemlerinden biridir (Montgomery, 1996).

Titresimli aletlerle ¢alisan meslek gruplarinda periferik sensérindral bozukluklarin artisina dair
epidemiyolojik kanitlar mevcuttur. Vurmali aletlerden kaynaklanan yiiksek siddetteki soklara
ve diislik frekansh titresime maruz kalan isgilerde bilek osteoartrozu ve dirsek artrozu ve
osteofitozu i¢in anlik asir1 risk bildirilmistir (Bovenzi, 1998).

Bu baglamda ingaat sektorli, matkap, taglama makinesi, kirict ve kompaktor gibi aletlerin
yaygin kullanilmasindan dolay1 el-kol titresimine (HAV) en ¢ok maruz kalan sektorlerden
biridir (Shen ve House, 2017). Calisanlarin biiyiik kismi, is giinlerinde titresimli ekipmanlar
kullandig1 i¢in el-kol titresimine maruz kaldigi belirtilmektedir (Akinlolu ve Haupt, 2023).
Bundan dolay1 sektor ¢alisanlari titresim kaynakli meslek hastaligi risk grubundadir.

Titresimle iligkili kas-iskelet sistemi hastaliklar1 ve vaskiiler rahatsizliklar 6nemli mesleki
saglik sorunlarindandir. Gegici ve yliksek frekansli titresimlere maruz kalan ¢alisanlar iizerinde
yapilan bir takip calismasinda, kas-iskelet sistemi semptomlarinin titresimli aletlere maruz
kalan calisanlar arasinda en sik bildirilen saglik sorunlaridan oldugunu gdstermistir.
Arastirmacilar titresime maruz kalmaya devam eden ¢alisanlarda duyusal algilama esiklerinde
diisiis ve kas-iskelet sistemi semptomlarinda artis gézlemlemistir. Bulgular, 6nleyici tedbirlerin
yeni vakalarin goriilme sikligini azaltabilecegini, ancak uzun siireli maruz kalmanin zaman
icinde norolojik ve kas-iskelet sistemi semptomlarinin gelismesine katkida bulundugunu
gostermistir (Gerhardsson, 2024). Malezya'daki lastik diikkani ¢alisanlart arasinda yapilan bir
arastirma, yiiksek titresim seviyelerine maruz kalan ¢alisanlarin yaklasik %37'sinde ndrolojik
semptomlar, ¢alisanlarin yaklasik %45'inde ise kas-iskelet sistemi semptomlar1 goriildiiglinii
ortaya koymustur (Qamruddin vd., 2019).

El ile iletilen titresime uzun siireli maruz kalma El-Kol Titresim Sendromu'nun (HAVS)
gelismesine yol agabilir. El-Kol Titresim Sendromu (HAVS), ¢alisanlarin iist ekstremitelerinde
meydana gelen vaskiiler, norolojik ve osteoartikiiler bozukluklar kompleksi olarak tanimlanan
bir meslek hastaligidir (Bovenzi, 1998).

El-Kol Titresim Sendromu'nun (HAVS) en karakteristik vaskiiler belirtilerinden biri, mesleki
titresim maruziyetiyle tetiklenen Raynaud fenomeninin ikincil bir formu olan Titresim
Kaynakli Beyaz Parmak hastaligidir (VWF). Titresim Kaynakli Beyaz Parmak Hastaligi’nin
(VWEF) birincil semptomu, genellikle soguk ortamlar veya titresim ile tetiklenen, parmaklarda
epizodik beyazlagmadir. Bu semptomlar sirasinda, parmaklarda bulunan damarlar asir1 daralma
nedeniyle gecici olarak kan dolasimini kaybeder. Calisanlar, etkilenen parmaklarda uyusma,
karincalanma, agr1 ve his kayb1 yasayabilirler (Burstrom, vd., 2010). Titresim Kaynakli Beyaz
Parmak Hastaligi (VWF) patofizyolojisi hem sinirsel hem de vaskiiler mekanizmalar1 igerir.
Kronik titresime maruz kalma, sempatik sinir sistemi aktivitesinde artisa yol acarak periferik
kan damarlarinda asir1 vazokonstriksiyona neden olabilir. Ek olarak, zamanla kan damar1
duvarlarinda yapisal degisiklikler meydana gelebilir, bu da kan akisinin azalmasina ve iskemik
ataklara kars1 duyarliligin artmasina yol acabilir (Palmer & Collin, 1993).

2. Materyal Metot
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Bu calismada, titresim maruziyetinin sebep oldugu problemlerden El-Kol Titresim Sendromu
(HAVS) ve Titresim Kaynakli Beyaz Parmak Hastaligi’nin (VWF) insaat sektorii agisindan
degerlendirilmesi ve bunlarin Onlenmesine yonelik yapilmasi gerekenlerin 6zet sekilde
sunulmas1 amaglanmaktadir. Titresime maruz kalmayla ilgili bilimsel ¢alismalar, is sagligi
kilavuzlar1 ve epidemiyolojik aragtirmalar incelenerek literatiire dayali analitik bir yaklagim
kullanilmustir.

3. Arastirma Bulgulan

Titresim Kaynakli Beyaz Parmak Hastaligiyla (VWF) el ile iletilen titresime maruz kalma
arasindaki iliski hem kesitsel hem de boylamsal ¢alismalarda incelenmistir. Bu ¢alismalarda
titresim ile Titresim Kaynakli Beyaz Parmak Hastaligi’nin (VWF) iliskili oldugu belirtilmistir
(Bovenzi, 1998).

Titresim Kaynakli Beyaz Parmak Hastaligt (VWF) baslangi¢ riskinin kiimiilatif titresim
maruziyetiyle arttig1 belirtilmektedir. El-kol titresimine maruz kalan ¢aliganlar1 inceleyen meta-
analiz ¢alismasi, daha yiiksek titresim yogunlugunun ve daha uzun maruz kalma siresinin
Titresim Kaynakli Beyaz Parmak Hastalig1 (VWF) semptomlarinin gelisme olasiligini 6nemli
olgiide artirdigini gostermektedir (Scholz, Brammer ve Marburg, 2023).

Insaat sektdrii ¢alisanlari arasinda vaskiiler bozukluklar, uyusma, el becerisinde azalma ve
kronik agr1 dahil olmak iizere El-Kol titresimi sendromu (HAVS) semptomlarinin daha yaygin
oldugu belirtilmektedir. Giiney Afrika’da el kol titresim sendromunun yayginliginin tespit
edilmesi amaglanan kesitsel bir arastirma yapilmistir. Tugla déseme, ahsap isleri, delme ve
beton kirma gibi isleri yapan, bundan dolay1 titresime dogrudan maruz kalan ¢alisanlardan 196
katilimci se¢ilmistir. Her biriyle goriisme yapilarak veriler toplanmistir. Bu ¢alisma sonucunda
el kol titresim sendromu agisindan tam bir yayginlik sonucuna ulagilamamasina ragmen
katilimcilarin %71'1 parmak uglarinin beyazlastigini fark etigini belirtmistir. Bunun yaninda
%81'1 parmaklarinda veya ellerinde uyusma veya karincalanma hissi yasadiklarini ifade
etmislerdir. Calisma sonucunda bulunan semtomplar Titresim Kaynakli Beyaz Parmak
Hastalig1 (VWF) ile iliskilidir (Akinlolu ve Haupt, 2023).

Benzer bulgularin gdzlendigi diger bir ¢alisma Umman'da gergeklestirilmistir. Insaat iscileri
iizerindeki el kol titresiminin etkilerini incelemek amaciyla nicel kesitsel bir calisma 40 calisan
ile yapilmistir. Katilimcilarin %75°1 titresimli alet kullanmakta bundan dolay1 da daha fazla
titresime maruz kalmaktadir. Yiizde yetmis {i¢iinde el kol titresim belirtileri g6zlenmekte ve bu
katilimcilar arasinda %37,5 ile en yiiksek Titresim Kaynakli Beyaz Parmak Hastaligi (VWF)
semptomu goriildiigii belirtilmistir. Bu semptomlar, titresimle ilgili rahatsizliklarin varligini
gostermektedir ve insaat igyerlerinde dnleyici tedbirlerin onemini vurgulamaktadir (Palathoti,
Al-Qaidi ve Otitolaiye, 2024).

Dogrudan titresime maruz kalmanin yani sira, ¢evresel kosullar da titresimle ilgili saglik
sorunlarmin  siddetini  etkileyebilir. Soguk ortamlar, periferik kan damarlarinda
vazokonstriksiyonu artirarak titresime maruz kalmanin vaskiiler etkilerini siddetlendirebilir.
Titresim ve gevresel faktorler arasindaki bu etkilesim, insaat ¢alisanlarinda Titresim Kaynakli
Beyaz Parmak Hastaligi (VWF) gibi vaskiiler rahatsizlik riskini artirdigi belirtilmektedir.
Isvegli insaat calisanlarinda Titresim Kaynakli Beyaz Parmak Hastaligi (VWF), soguk hava
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kosullar ile sigara kullanim1 ve yasin iligkisi incelenmistir. Bu ¢alisma i¢in el kol titresimine
maruz kalan 19251 erkek calisan ile ofis ortaminda ¢alisan 3350 erkek karsilastirilmistir. El
kol titresimine maruz kalan calisanlarin maruz kalmayanlara gére daha fazla beyaz parmak
sikayeti oldugu belirlenmis, bu sikayetlerin yasla birlikte her iki grupta da artifi gézlenmistir.
Soguk hava kosullarinda ¢alismanin beyaz parmak riskini artirdigi bu calisma ile ortaya
konmustur (Burstrém, vd., 2010).

Titresim Kaynakli Beyaz Parmak Hastaligi'nin (VWF) dahil oldugu El-Kol Titresim Sendromu
(HAVS) tanis1 almis calisanlarin yasam kalitesinin daha diisiik oldugu ve 6zellikle fiziksel
saglik puanlarindaki diisiiste kas-iskelet sistemi agrilarinin etkili oldugu belirtilmistir. Bu
durum, El-Kol titresimi sendromu (HAVS) kaynakli rahatsizliklarin ¢alisan refahi ve ¢aligma
kapasitesi lizerinde uzun vadeli olumsuz etkiler yarattigin1 ortaya koymaktadir (House, vd.,
2014).

Cevresel ve maruz kalma faktorlerine ek olarak, yetersiz is giivenligi yonetimi de titresimle
iliskili saglik risklerinin artmasina katkida bulunabilir. Isvecli marangozlar iizerinde yapilan bir
arastirmada, ¢alisanlarin titresim tehlikelerinin farkinda olmalarina ragmen, insaat alanlarinda
giivenlik diizenlemelerinin ve onleyici tedbirlerin uygulanmasinin genellikle yetersiz oldugunu
gostermektedir (Fisk vd., 2023). Egitim eksikligi, yetersiz risk degerlendirmesi ve is giivenligi
standartlarinin yetersiz uygulanmasi, insaat ¢alisanlari arasinda Titresim Kaynakli Beyaz
Parmak Hastalig1 (VWF) yayginligin1 daha da arttirabilir.

4. Tartisma ve Sonug¢

Insaat sektorii, el-kol titresimine en yiiksek maruz kalma oranina sahip sektdrlerden biridir.
Insaat faaliyetleri sirasinda titresimli aletlerin siirekli kullanimi, ¢alisanlar1 vaskiiler, ndrolojik
ve kas-iskelet sistemlerini etkileyen ciddi saglik sorunlarina neden olabilecek mekanik
titresimlere maruz birakmaktadir. Yapilan ¢aligmalar, titresime maruz kalmanin kas-iskelet
bozukluklari, El-Kol Titresim Sendromu (HAVS) ve Titresim Kaynakli Beyaz Parmak
Hastaligi'nmin (VWF) gelisimiyle giiglii bir sekilde iliskili oldugunu gostermektedir. Bu
durumlar, ¢alisanlarin fiziksel iglevlerini, verimliliklerini ve yasam kalitelerini 6nemli 6l¢iide
etkilemektedir. Maruz kalma devam ettikce, Titresim Kaynakli Beyaz Parmak Hastaligi (VWF)
gibi vaskiiler bozukluklar ilerleyebilir ve bu da epizodik parmak beyazlamasina, uyusmaya ve
parmaklarda kan dolasiminin azalmasina yol agabilmektedir. Soguk iklim kosullari gibi
cevresel faktorler, vaskiiler semptomlarin siddetini daha da artirabilmektedir. Bu nedenle,
soguk ortamlarda titresimli aletler kullanan insaat ¢aligsanlari, Titresim Kaynakli Beyaz Parmak
Hastalig1 (VWF) gelistirme riskiyle daha fazla kars1 karsiya kalabilmektedir.

Titresim Kaynakli Beyaz Parmak Hastaligi’nin (VWF) erken evrelerinde titresime maruz kalma
ortadan kaldirilirsa; kalict hasarin gelismesi 6nlenebilir ve mevcut bulgular gerileyebilir (Kurtul
& Turk, 2019; Ogasawara, vd., 1997). Ancak, yapilan bir izlem ¢alismasinda ise Titresim
Kaynakli Beyaz Parmak Hastaligi (VWF) eger ileri evreye ulastiysa titresime maruz kalma
ortadan kaldirilsa bile; hasarin kalic1 oldugu belirtilmistir. Ayn1 ¢alismada titresimin devam
ettigi her iki evrede de semptomlarin ilerledigi gozlemlenmistir (Kurozawa, vd., 2002). Bu da
erken teshis ve onleyici miidahalelerin 6nemini vurgulamaktadir.
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Ozetle Titresim Kaynakli Beyaz Parmak Hastalign (VWF), insaat sektdriinde yaygin sekilde
gorulen 6nemli ve biiylik 6l¢iide 6nlenebilir bir meslek hastaligidir. Vaskiiler hasar gelistiginde
geri doniis siirlidir; bu nedenle birincil korunma kritik 6neme sahiptir. Bu baglamda HSE
(The Health and Safety Executive), NIOSH (National Institute for Occupational Safety and
Health) gibi etkin kuruluslar ve tilkemiz yonetmelikleri gesitli onerilerde bulunmaktadir.

HSE’ye (The Health and Safety Executive) gore, ¢alisanlari el-kol titresim hastaliklarina karst
korumak igverenin sorumlulugundadir. Ancak g¢alisanlarin da el-kol titresimine bagli saglik
risklerinin azaltilmasinda aktif rol almalari, maruziyetin uzun vadede ortaya cikabilecek
olumsuz etkilerinin 6nlenmesine dnemli katki saglar (2014).

NIOSH (National Institute for Occupational Safety and Health), titresimli el aletlerine
maruziyeti azaltmaya ve risk altinda olan c¢alisanlar arasinda titresim sendromunu erken
asamalarinda tespit etmeye yardimci olmak i¢in miithendislik kontrolleri, tibbi gézetim, ¢alisma
uygulamalar1 ve kisisel koruyucu ekipman kullanilmasini 6nermektedir (1983).

Ulkemizde de 22.08.2013 tarihli ve 28743 sayili Resmi Gazete’de yayimlanan Calisanlarin
Titresimle flgili Risklerden Korunmalarma dair Yonetmelik’te maruziyetin 6nlenmesi veya
azaltilmasina iligkin yapilmasi gerekenler belirtilmistir. Bu maddeler;

“(1) Riskler ile kaynaginda miicadelenin uygulanabilirligi ve teknik gelismeler dikkate alinarak,
mekanik titresime maruziyetten kaynaklanabilecek riskler kaynaginda yok edilir veya en aza
indirilir.

(2) Maruziyetin 6nlenmesi veya azaltilmasinda 6331 sayili Kanunun 5 inci maddesinde yer alan
risklerden korunma ilkelerine uyulur.

(3) Bu Yonetmeligin 5 inci maddesinde belirtilen maruziyet eylem degerlerinin asildiginin
tespit edilmesi halinde; igveren, mekanik titresime ve yol agabilecegi risklere maruziyeti en aza
indirmek icin 6zellikle asagidaki hususlar1 dikkate alarak teknik ve organizasyona yonelik
onlemleri igeren bir eylem plani olusturur ve uygulamaya koyar:

a) Mekanik titresime maruziyeti azaltan bagka calisma yontemlerini se¢mek.

b) Yapilan is goz onilinde bulundurularak, miimkiin olan en diisiik diizeyde titresim
olusturan, ergonomik tasarlanmis uygun is ekipmanini se¢mek.

¢) Titresime maruziyeti azaltmak i¢in biitlin viicut titresimini etkili bir bi¢imde azaltan
oturma yerleri, el-kol sistemine aktarilan titresimi azaltan el tutma yerleri ve benzeri yardimci
ekipman saglamak.

¢) Isyeri, isyeri sistemleri ve is ekipmanlar1 i¢in uygun bakim programlar1 uygulamak.
d) Isyerini ve ¢alisma ortamini uygun sekilde tasarlamak ve diizenlemek.

e) Mekanik titresime maruziyetlerini azaltmak amaciyla, is ekipmanini dogru ve giivenli
bir sekilde kulanmalari i¢in ¢alisanlara gerekli bilgi ve egitimi vermek.

f) Maruziyet siiresi ve diizeyini sinirlandirmak.
2) Yeterli dinlenme aralariyla ¢alisma siirelerini diizenlemek.
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g) Mekanik titresime maruz kalan g¢alisana soguktan ve nemden koruyacak giysi
saglamak” seklinde ifade edilmistir (2013).

Sonug¢ olarak is saghg ve giivenligi diizenlemeleri ve yonergeleri, g¢alisanlar1 titresim
tehlikelerinden korumada ¢ok Onemli bir rol oynar. Etkili 6nleme, titresim maruziyetini
azaltmak ve uzun vadeli saglik risklerini en aza indirmek i¢in miihendislik kontrolleri, idari
onlemler ve calisan egitiminin bir kombinasyonunu gerektirir. Bununla birlikte, bu
dizenlemelerin etkili bir sekilde uygulanmasi, igverenlerin, is glivenligi uzmanlarinin ve
calisanlarin aktif katilimini gerektirmektedir.
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KERATOCONJUNCTIVITIS PHOTOELECTRICA IN THE METAL INDUSTRY

OCCUPATIONAL ULTRAVIOLET EXPOSURE, PATHOPHYSIOLOGY AND REVENTION
STRATEGIES

Abstract

Keratoconjunctivitis photoelectrica, commonly known as photokeratitis or arc eye, is an acute
inflammatory condition of the cornea and conjunctiva caused by excessive exposure to ultraviolet (UV)
radiation. In the metal industry, especially in electric arc welding operations, workers are exposed to
high-intensity UV radiation that can exceed occupational safety limits within seconds. Although the
condition is generally self-limiting, repeated exposure may contribute to chronic ocular surface damage
and long-term complications such as cataract formation and pterygium. This review comprehensively
examines the mechanisms of UV-induced ocular injury, occupational risk factors in metal industries,
epidemiology, long-term outcomes, preventive strategies, and regulatory standards. The study highlights
the need for improved workplace monitoring, strict compliance with personal protective equipment
(PPE) protocols, and systematic occupational health surveillance programs.

Keywords: photokeratitis, keratoconjunctivitis photoelectrica, ultraviolet radiation, welding,
occupational eye injury, metal industry

1. Introduction
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Ultraviolet radiation exposure represents a significant occupational hazard in metal fabrication and
welding industries. Electric arc welding produces intense ultraviolet radiation capable of inducing acute
and chronic ocular injuries. One of the most common acute manifestations is keratoconjunctivitis
photoelectrica, also referred to as arc eye (Merriam & Foote, 2018).

The condition results from photochemical damage to the corneal epithelium following excessive UV
exposure. Symptoms typically appear 4-12 hours post-exposure and include severe ocular pain,
photophobia, tearing, conjunctival redness, and blepharospasm. While recovery generally occurs within
2472 hours, repeated exposure increases cumulative ocular damage risk (Sliney, 2016).

Given the widespread use of welding processes in industrial environments, photokeratitis remains one
of the most frequent yet preventable occupational eye injuries.

2. Ultraviolet Radiation and Ocular Interaction

2.1 UV Spectrum Classification

Ultraviolet radiation is divided into three primary categories:

uv Wavelength Primary Ocular Absorption
Type Range Site Biological Effect
UVA 315-400 nm Lens Oxidative stress, cataract risk
Photokeratitis, epithelial
UVvB 280-315 nm Cornea damage
uvC 100-280 nm Cornea (highly absorbed) Severe epithelial injury

Table 1. Ultraviolet Radiation Spectrum and Ocular Effects

Welding arcs emit substantial amounts of UVB and UVC radiation, which are strongly absorbed by the
corneal epithelium (Sliney, 2016). These short wavelengths produce photochemical reactions that lead
to DNA damage, apoptosis, and inflammatory mediator release (Pitts, 2018).

2.2 Mechanism of Photochemical Injury

UV radiation induces:

Direct DNA damage

Reactive oxygen species (ROS) production

Epithelial cell apoptosis
Inflammatory cytokine release

The delayed onset of symptoms is explained by progressive epithelial cell death hours after exposure
(Merriam & Foote, 2018). Slit-lamp examination often reveals superficial punctate keratitis and
conjunctival hyperemia.
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3. Occupational Exposure in the Metal Industry

3.1 Welding Processes and UV Emission
Common welding techniques include:

Shielded Metal Arc Welding (SMAW)
Gas Metal Arc Welding (GMAW)
Tungsten Inert Gas (TIG) Welding
Plasma Arc Welding

Arc welding generates UV radiation intensities that may exceed occupational exposure limits within
seconds if adequate eye protection is not used (Okuno, 2017).

3.2 Occupational Exposure Limits

The National Institute for Occupational Safety and Health (NIOSH, 2020) provides recommended
exposure limits (RELs) for UV radiation.

Exposure Parameter Recommended Limit

Effective UV irradiance 0.003 J/cm2 (8-hour TWA equivalent)

Table 2. Recommended Occupational UV Exposure Limits

Failure to comply with these standards significantly increases injury risk.

3.3 Indirect and Reflected Exposure

Exposure is not limited to welders. Reflective metal surfaces amplify UV radiation, exposing nearby
workers (Tenkate, 2019). Studies show that assistants and maintenance personnel may experience
significant incidental exposure.

4. Epidemiology of Occupational Photokeratitis

Occupational eye injuries account for a significant portion of workplace incidents. According to the
Bureau of Labor Statistics (2023), thousands of eye injuries occur annually in manufacturing sectors.

However, photokeratitis is often underreported due to its self-limiting nature (Yoon et al., 2018).
Workers frequently resume duties without medical consultation, leading to underestimated prevalence
data.

Risk factors include:

Inadequate PPE

Improper helmet positioning
Damaged filter lenses

Short-duration “quick weld” practices
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o Lack of safety training
5. Clinical Presentation and Diagnosis

5.1 Symptoms

Severe ocular pain
Photophobia
Lacrimation

Foreign body sensation
Conjunctival injection
Blepharospasm

5.2 Clinical Findings

o Superficial punctate epithelial erosions
e Conjunctival hyperemia
e Mild eyelid edema

Fluorescein staining reveals epithelial defects. Recovery typically occurs within 48 hours.
6. Long-Term Ocular Consequences

Although acute photokeratitis is reversible, chronic exposure is associated with:

Cataract formation

Pterygium

Climatic droplet keratopathy
Chronic dry eye syndrome

Lucas et al. (2019) and WHO (2020) identify occupational UV exposure as a preventable cause of
cataract development.

Repeated epithelial injury may compromise corneal barrier integrity and increase susceptibility to
infections (Sliney, 2016).

7. Prevention Strategies

7.1 Engineering Controls
UV-shielded welding booths
Non-reflective surface coatings
Physical barriers

Ventilated enclosures

7.2 Administrative Controls

Safety training programs
Exposure monitoring
Rotational work scheduling
Safety audits

7.3 Personal Protective Equipment (PPE)

e Welding helmets with certified UV filters
e Side-shielded safety goggles
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e Face shields
e Auto-darkening helmets

Okuno (2017) emphasizes that improper helmet maintenance significantly reduces protective
effectiveness.

8. Auto-Darkening Helmet Technology
Modern welding helmets incorporate auto-darkening filters (ADF). These helmets:
e Automatically adjust shade level
e Provide constant UV protection even when inactive
e Improve compliance
However, damaged sensors or improper calibration may compromise protection.
9. Occupational Health Surveillance
Effective occupational health programs should include:
Pre-employment eye examinations
Periodic ophthalmologic assessments

Incident documentation systems
Exposure monitoring

Tenkate (2019) suggests implementing systematic UV exposure measurement tools in industrial
environments.

10. Discussion

The literature clearly demonstrates that keratoconjunctivitis photoelectrica is preventable yet remains
prevalent in metal industries. Despite established exposure limits and safety guidelines, compliance
gaps persist.

Major concerns include:

Underreporting of cases
Inadequate worker education
Indirect exposure risks

Insufficient regulatory enforcement

Improved monitoring systems and safety culture development are essential.

Furthermore, longitudinal research examining cumulative ocular damage among career welders
remains limited. Future studies should evaluate:
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e Long-term corneal changes

e Biomarkers of UV damage

o Effectiveness of new PPE technologies
11. Conclusion

Keratoconjunctivitis photoelectrica is one of the most common acute occupational eye injuries in the
metal industry. While typically reversible, repeated exposure increases the risk of chronic ocular
complications.

Prevention requires:

Strict PPE compliance
Engineering controls
Worker education

Routine medical surveillance
Regulatory enforcement

Strengthening occupational safety systems can significantly reduce preventable UV-related eye
injuries in industrial environments.

12. Legal Regulations and Legislative Framework in Turkiye

The prevention of keratoconjunctivitis photoelectrica cases caused by ultraviolet (UV) radiation in
the metal industry can only be achieved not only through technical measures but also through the
effective implementation of national legislation.

In Tirkiye, the protection of workers against radiation exposure is regulated within the general
framework of occupational health and safety legislation.

12.1 Occupational Health and Safety Law No. 6331

The Occupational Health and Safety Law No. 6331 imposes the following obligations on
employers:

Conducting risk assessments

Eliminating hazards at the source

Providing appropriate personal protective equipment (PPE) to employees
Providing training

Conducting health surveillance

UV radiation exposure is considered a physical risk factor, and the employer is responsible for
preventing or minimizing exposure.

Within this scope, engineering controls and the use of PPE are mandatory in welding areas.

12.2 Regulation on Artificial Optical Radiation
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The Regulation on the Protection of Workers from Risks Related to Exposure to Artificial
Optical Radiation determines exposure limits for artificial optical radiation, including UV radiation.

This regulation governs:

Exposure limit values

Measurement and assessment methods
Mandatory risk assessments

Worker information and training
Health surveillance

Welding processes are classified as high-risk artificial optical radiation sources under this
regulation.

The regulation is aligned with the European Union Directive 2006/25/EC.
12.3 Personal Protective Equipment Regulation

According to the Regulation on the Use of Personal Protective Equipment in Workplaces,
employers are required to:

e Provide welding masks that comply with relevant standards
e Supply CE-certified equipment with UV filters
e Ensure the correct use of PPE by employees

Filter lenses used in welding masks must comply with EN 169 and EN 379 standards.

Automatic darkening welding helmets should be regularly inspected and maintained.

12.4 Risk Assessment Regulation

According to the Regulation on Occupational Health and Safety Risk Assessment, employers must
analyze UV radiation exposure as a physical risk factor and determine appropriate control measures.

In risk assessments within the metal industry, the following factors should be considered:

Type of welding process

Duration of exposure

Reflective surfaces

Whether the environment is indoor or outdoor
Presence of other workers in the vicinity

12.5 Health Surveillance

Under the Regulation on the Duties, Authorities, Responsibilities and Training of Occupational
Physicians and Other Health Personnel, occupational physicians must conduct:
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Pre-employment eye examinations

Periodic medical examinations

Monitoring of symptoms related to UV exposure
Recording of eye injury cases

Repeated photokeratitis cases should be considered indicators of occupational exposure.
13. Problems Encountered in Practice in TUrkiye

In Turkiye, particularly in small and medium-sized enterprises (SMESs) within the metal sector,
several issues are observed:

Lack of exposure measurements
Insufficient monitoring of PPE usage
Lack of training

Inadequate incident reporting systems

In addition, since most photokeratitis cases are mild, they are often not reflected in official records.
This situation leads to statistical data not fully representing the actual situation.

14. Comparison of Turkish Legislation with International Standards

Regulation Scope UV Exposure Limit
Turkiye Artificial Optical Radiation EU alianed Parallel with
Regulation 9 2006/25/EC
NIOSH (USA) ﬁ;ﬁ;‘pa“ona' EXPOSUre 1,003 J/cm?
ILO Guidelines Safety recommendation Mandatory PPE

Although Turkish legislation is harmonized with European Union standards, the effectiveness of
implementation and inspection remains critically important.

15. Conclusions and Recommendations (Updated from a Legislative Perspective)
In order to prevent keratoconjunctivitis photoelectrica cases in the metal industry:

e Regular UV measurements should be conducted under the Artificial Optical Radiation
Regulation.

e Risk assessments should specifically include welding areas.

e CE-certified automatic darkening welding helmets that comply with standards should be
used.

e Inspections targeting small enterprises should be increased.

e Photokeratitis cases should be recorded as occupational accidents.

e Periodic eye examinations should be made mandatory.
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Turkish legislation provides a sufficient legal framework; however, effective implementation and the
development of a safety culture will be decisive in reducing occupational eye injuries.
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Metal Is Kolunda Keratokonjonktivitis Fotoelektrika

Mesleki Ultraviyole Maruziyeti, Patofizyoloji ve Onleme Stratejileri

Ozet

Keratokonjonktivitis fotoelektrika, yaygin adiyla fotokeratit veya “ark gozii”, asiri ultraviyole (UV)
radyasyon maruziyeti sonucu kornea ve konjonktivanin akut inflamatuvar bir hastaligidir. Metal is
kolunda, 6zellikle elektrik ark kaynagi islemleri sirasinda ¢alisanlar yiiksek yogunluklu UV radyasyona
maruz kalmakta ve bu maruziyet saniyeler igerisinde mesleki sinir degerleri asabilmektedir. Hastalik
genellikle kendini sinirlayici olmakla birlikte, tekrarlayan maruziyetler kronik okiiler yiizey hasarina ve
katarakt ile pterjiyum gibi uzun dénem komplikasyonlara yol acabilmektedir. Bu derleme c¢alismada
UV’ye bagh okiiler hasarin mekanizmalari, metal sektoriindeki mesleki risk faktorleri, epidemiyoloji,
uzun donem etkiler, korunma ydntemleri ve yasal diizenlemeler kapsamli sekilde incelenmistir.
Calisma; igyeri maruziyet dl¢limlerinin artirilmasi, kisisel koruyucu donanim kullaniminin siki sekilde
denetlenmesi ve diizenli mesleki saglik gozetimi programlarinin uygulanmasinin  6nemini
vurgulamaktadir.

Anahtar Kelimeler: fotokeratit, keratokonjonktivitis fotoelektrika, ultraviyole radyasyon, kaynak,
mesleki géz yaralanmasi, metal sektorii

1. Giris

Ultraviyole radyasyon maruziyeti, metal imalat ve kaynak sektorlerinde onemli bir mesleki risk
faktoridiir. Elektrik ark kaynagi islemleri sirasinda agiga ¢ikan yogun UV radyasyon, akut ve kronik
okiiler hasara neden olabilmektedir. Bu hasarlarin en yaygin akut formu keratokonjonktivitis
fotoelektrika (ark gozu) olarak bilinmektedir (Merriam & Foote, 2018).

Hastalik, UV 1smlarimin kornea epiteline verdigi fotokimyasal hasar sonucu gelisir. Maruziyetten 4-12
saat sonra siddetli goz agrisi, fotofobi, sulanma ve blefarospazm gibi belirtiler ortaya ¢ikar. Epitelyal
yenilenme sayesinde genellikle 24-72 saat iginde iyilesme goriilse de, tekrarlayan maruziyetler
kiimilatif hasara yol acabilir (Sliney, 2016).

Metal sektoriinde kaynak iglemlerinin yayginligi géz oniine alindiginda, bu durum is saglig1 agisindan
onemli ve 6nlenebilir bir risk olusturmaktadir.

2. Ultraviyole Radyasyon ve Goz Etkilesimi

2.1 UV Spektrumunun Simiflandiriimasi

UV Turu Dalga Boyu Arahg GoOzde Emilim Yeri Biyolojik Etki
UVA 315400 nm Lens Oksidatif stres, katarakt riski
uvB 280-315 nm Kornea Fotokeratit, epitel hasar1
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UV Turd Dalga Boyu Arahgi Gozde Emilim Yeri Biyolojik Etki

uvc 100-280 nm Kornea (yiiksek emilim) Siddetli epitel hasari

Tablo 1. Ultraviyole Spektrumu ve Okuler Etkileri

Kaynak arklar1 6zellikle UVB ve UVC bandinda yiiksek yogunlukta radyasyon iiretir. Bu kisa dalga
boylar1 kornea epiteli tarafindan absorbe edilerek DNA hasari ve hiicresel apoptoza neden olur (Pitts,
2018; Sliney, 2016).

2.2 Fotokimyasal Hasar Mekanizmasi
UV radyasyon;

e DNA hasar1 olusturur

e Reaktif oksijen tiirlerinin (ROS) iiretimini artirir
o Epitelyal hiicre 6limune neden olur

o Inflamatuvar mediator saliimini tetikler

Belirtilerin gecikmeli ortaya ¢ikmasi, hiicre 6liimiiniin zaman iginde ilerlemesi ile agiklanmaktadir
(Merriam & Foote, 2018).

3. Metal is Kolunda Mesleki Maruziyet

3.1 Kaynak Tiirleri ve UV Yayillim

Ortiilii elektrot ark kaynagi (SMAW)
Gazalt1 kaynagi (GMAW)

TIG kaynag1

Plazma ark kaynagi

Bu iglemler sirasinda olusan UV yogunlugu, uygun goz korumasi olmadan saniyeler i¢inde glivenli
maruziyet sinirlarini agsabilmektedir (Okuno, 2017).

3.2 Mesleki Maruziyet Siirlari

NIOSH (2020) tarafindan 6nerilen UV maruziyet sinir degeri:

Parametre Onerilen Limit

Etkin UV doz 0.003 J/cm? (8 saatlik esdeger)

Tablo 2. Onerilen Mesleki UV Maruziyet Limitleri

3.3 Dolayh ve Yansiyan Maruziyet
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Yanstyan metal yiizeyler UV dozunu artirabilir. Bu nedenle sadece kaynakgilar degil, ¢cevrede bulunan
diger caliganlar da risk altindadir (Tenkate, 2019).

4. Epidemiyoloji

ABD Calisma Istatistikleri Biirosu (2023) verilerine gore iiretim sektoriinde her yil binlerce mesleki
g0z yaralanmasi bildirilmektedir. Ancak fotokeratit vakalar1 genellikle kisa siirede iyilestigi icin
bildirimi yetersizdir (Yoon ve ark., 2018).

Risk faktorleri:

Koruyucu ekipman eksikligi
Hasarl1 filtre camlari
Egitimsizlik

e Kisa siireli korunmasiz maruziyet
5. Klinik Bulgular

Belirtiler

Siddetli goz agrisi
Is1ga hassasiyet

G0z yasarmasi
Yabanci cisim hissi
Konjonktival kizariklik

Muayene Bulgulari

e Yizeyel punktat epitel defektleri
o Konjonktival hiperemi

Genellikle 48 saat i¢inde iyilesme goriiliir.
6. Uzun Donem Etkiler

Kumalatif UV maruziyeti;

Katarakt

Pterjiyum

Klimatik damlacik keratopatisi
Kronik kuru goz

gibi hastaliklarla iliskilidir (Lucas ve ark., 2019; WHO, 2020).

7. Korunma Stratejileri

7.1 Muhendislik Onlemleri
e UV korumali kaynak kabinleri
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e Yansima azaltic1 yilizeyler
o Fiziksel bariyerler

7.2 idari Onlemler
e Egitim programlari
» Maruziyet olcimu
e Isrotasyonu

7.3 Kisisel Koruyucu Donanim
o UV filtreli kaynak maskeleri

¢ Yan korumal1 gozliikler

o Otomatik kararan maskeler
Okuno (2017), filtre hasarlariin koruyuculugu ciddi sekilde azalttigini belirtmektedir.
8. Otomatik Kararan Maske Teknolojisi
Bu sistemler:

e Siirekli UV korumasi saglar

o Shade seviyesini otomatik ayarlar

e Kullanim konforunu artirir
Ancak sensor arizalari korumayi azaltabilir.
9. Mesleki Saghk Gozetimi
Etkili bir program sunlar1 icermelidir:
Ise giris gbz muayenesi
Periyodik kontroller

Olay kayit sistemi
UV olcumleri
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10. Tartisma

Literatiir, keratokonjonktivitis fotoelektrikanin dnlenebilir bir meslek hastaligi oldugunu agikca
gostermektedir. Ancak;

o Bildirim eksikligi
e  Giivenlik kiiltiiriiniin yetersizligi
e Dolayli maruziyetlerin goz ardi edilmesi

sorunun devam etmesine neden olmaktadir.

Uzun dénem takip ¢alismalar1 ve biyobelirteg arastirmalar: sinirlidir. Gelecekte daha kapsamli kohort
caligmalarina ihtiyag¢ vardir.

11. Sonug

Keratokonjonktivitis fotoelektrika metal is kolunda en sik goriilen akut mesleki goz yaralanmalarindan
biridir. Onlenebilir olmasina ragmen, yetersiz koruma ve denetim nedeniyle halen yaygindir.

Etkili onleme igin:

KKD kullaniminin zorunlu ve denetimli olmasi

[ ]

e Miihendislik kontrollerinin artirilmasi

e Diizenli saglik gozetimi

o  Giiclii is saghigi politikalar
gereklidir.

12. Turkiye’de Yasal Diizenlemeler ve Mevzuat Cercevesi

Metal is kolunda ultraviyole (UV) radyasyona bagl gelisen keratokonjonktivitis fotoelektrika
vakalarimin 6nlenmesi yalnizca teknik dnlemlerle degil, ayn1 zamanda ulusal mevzuatin etkin
uygulanmasi ile miimkiindiir. Tiirkiye’de ¢alisanlarin radyasyon maruziyetine kars1 korunmasi, genel
is saglig1 ve giivenligi mevzuati kapsaminda diizenlenmistir.

12.1 6331 Sayih is Saghg ve Giivenligi Kanunu
6331 Sayili Is Saglig1 ve Giivenligi Kanunu isverenlere;

Risk degerlendirmesi yapma,

Tehlikeleri kaynaginda yok etme,

Caligsanlara uygun kisisel koruyucu donanim saglama,
Egitim verme,

Saglik gozetimi yapma

yukamliluklerini getirmektedir.

UV radyasyon maruziyeti fiziksel risk etmeni olarak degerlendirilir ve igveren, maruziyeti nlemek
veya en aza indirmekle yiikiimliidiir. Bu kapsamda kaynak yapilan alanlarda miithendislik kontrolleri
ve KKD kullanimi zorunludur.
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12.2 Yapay Optik Radyasyon Yonetmeligi

Calisanlarin Yapay Optik Radyasyon Maruziyeti ile Ilgili Risklerden Korunmalarina Dair Yonetmelik,
UV radyasyon dahil olmak {izere yapay optik radyasyona maruziyet sinirlarini belirlemektedir.

Bu yonetmelik;

Maruziyet sinir degerlerini,

Olgiim ve degerlendirme yontemlerini,
Risk degerlendirmesi zorunlulugunu,
Caliganlarin bilgilendirilmesini,

Saglik gbzetimini

dizenlemektedir.

= 9

Kaynak iglemleri bu yonetmelik kapsaminda “yiiksek riskli yapay optik radyasyon kaynagi” olarak
degerlendirilir. Yonetmelik, Avrupa Birligi 2006/25/EC Direktifi ile uyumludur.

12.3 Kisisel Koruyucu Donanim Yo6netmeligi

Kisisel Koruyucu Donamimlarin Isyerlerinde Kullanilmas1 Hakkinda Y6netmelik uyarinca isveren;
o Uygun standartlara sahip kaynak maskesi temin etmek,
e CE belgeli UV filtreli ekipman saglamak,
e Calisanlarin KKD’yi dogru kullanmasini saglamak

zorundadir.

Kaynak maskelerinde kullanilan filtre camlart EN 169 ve EN 379 standartlarina uygun olmalidir.
Otomatik kararan maskelerin diizenli bakimi yapilmalhidir.

12.4 Risk Degerlendirmesi Yonetmeligi

Is Saglig1 ve Giivenligi Risk Degerlendirmesi Yonetmeligi geregi, isveren UV radyasyon maruziyetini
fiziksel risk etmeni olarak analiz etmeli ve kontrol dnlemlerini belirlemelidir.

Metal is kolunda risk degerlendirmesinde:

Kaynak turd,

Maruziyet suresi,

Yansiyan yiizeyler,

Ortamin kapali/agik olmasi,
Cevredeki diger calisanlarm varlig

dikkate alinmalidir.
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12.5 Saghk Gozetimi

Isyeri Hekimi ve Diger Saglik Personelinin Gérev, Yetki, Sorumluluk ve Egitimleri Hakkinda
Yonetmelik kapsaminda isyeri hekimi;

Ise giris gbz muayenesi,

Periyodik muayeneler,

UV maruziyetine bagli semptomlarin takibi,
G06z yaralanmasi kayitlarinin tutulmasi

gorevlerini ydrtitmelidir.

Tekrarlayan fotokeratit vakalar1 mesleki maruziyet gostergesi olarak degerlendirilmelidir.
13. Tiirkiye’de Uygulamada Karsilasilan Sorunlar

Tiirkiye’de metal sektoriinde 6zellikle kiigiik ve orta olgekli isletmelerde;

Maruziyet 6l¢iimlerinin yapilmamasi,

KKD kullaniminin denetlenmemesi,

Egitim eksikligi,
Olay kayitlarinin yetersizligi

gibi sorunlar gézlemlenmektedir.

Ayrica fotokeratit vakalarinin ¢ogu hafif seyirli oldugundan resmi kayitlara yansimamaktadir. Bu durum
istatistiksel verilerin gergegi tam yansitmamasina neden olmaktadir.

14. Tiirk Mevzuati ile Uluslararasi Standartlarin Karsilastirilmasi

Duzenleme Kapsam UV Maruziyet Limiti
Tiirkiye Yapay Optik Radyasyon Yonetmeligi AB uyumlu 2006/25/EC ile paralel
NIOSH (ABD) Mesleki sinir deger 0.003 J/cm?
ILO Rehberleri Guvenlik tavsiyesi PPE zorunlulugu

Tiirk mevzuati Avrupa Birligi standartlari ile uyumlu olmakla birlikte, uygulama ve denetim etkinligi
kritik Gneme sahiptir.

15. Sonug ve Oneriler (Mevzuat Perspektifi ile Giincellenmis)

Metal is kolunda keratokonjonktivitis fotoelektrika vakalarinin 6nlenmesi igin:
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Yapay Optik Radyasyon Yonetmeligi kapsaminda diizenli UV 6l¢iimii yapilmalidir.
Risk degerlendirmeleri spesifik olarak kaynak alanlarimi kapsamalidir.

CE belgeli ve standartlara uygun otomatik kararan maskeler kullanilmalidir.

Kiiciik isletmelere yonelik denetimler artirilmalidir.

Fotokeratit vakalar1 i kazas1 olarak kayit altina alinmalidir.

Periyodik géz muayeneleri zorunlu hale getirilmelidir.

ocouaprwpE

Tiirk mevzuati yeterli hukuki altyapiyr sunmaktadir; ancak etkin uygulama ve giivenlik kiiltiirii
gelisimi, mesleki géz yaralanmalarinin azaltilmasinda belirleyici olacaktir.
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ABSTRACT

In the world and in Turkey, in direct proportion to industrialization and technological
developments, common problems related to the safety of employees in workplaces have begun to come
to the fore. With developing technology, employees are facing new risks and dangers they have not
encountered before. As a result of these problems, which were not given much importance before,
jeopardizing the operation of businesses and negatively affecting work efficiency, new studies and
measures related to health and safety have come to the agenda. The fact that material and moral losses
due to work accidents reach great dimensions every day further increases the importance of the issue.
Accidents and hazards are a very important problem, both from a human and social point of view, and
from an economic point of view. Ensuring occupational safety is both a humanitarian necessity and a
legal obligation. Preventing occupational accidents by ensuring occupational safety is an easier and more
humane solution than paying for potential losses. By minimizing the intensity of occupational accidents,
which have reached significant proportions today, it is possible to create safe working conditions and
thus ensure that workers live healthy lives until the end of their working hours and protect the future of
those they are responsible for supporting. Reducing the losses of businesses due to occupational
accidents, ensuring the uninterrupted continuation of production, reducing employee turnover, and
helping national development through increases in labor productivity and overall productivity are
beneficial to the entire society. The production processes of A Furniture company in Artvin province
were investigated, and the hazards and risks in the workplace were identified. To determine the
relationships between these hazards and risks and to propose solutions, the 5x5 L-Type Matrix Risk
Assessment Method was used. This method, which is part of qualitative analysis methods, determines
the level of risk by multiplying the probability of a hazardous event occurring by the severity of that
event. In this analysis method, probability and severity measurements are graded from 1 to 5.

Key Words: Occupational Health and Safety; Risk assessment; Occupational diseases; Human;
Furniture company.

INTRODUCTION

The fundamental philosophy of occupational health and safety studies is to create a work environment
where work accidents and occupational diseases do not occur, or if this is not possible, to reduce them
as much as possible and to provide employees with a healthier work environment. In the furniture sector,
which carries high risks in terms of occupational health and safety, it is observed that sufficient work
has not been done in this regard. This study examines the risks that furniture production processes pose
in terms of occupational health and safety and what solutions might be possible.

95


https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000

MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

Akca (2016) in her study which aimed to identify the hazards and risks that may cause occupational
accidents and diseases in furniture manufacturing businesses in Tirkiye, to bring solution proposals for
their elimination and prevention, and to contribute to the risk assessment studies applied in businesses
in this field; as a result of the study in which she carried out a risk assessment study using the 3T Risk
Assessment Method in a selected business; she calculated the safety index of the workplace in the
material preparation section as 63% and the safety index of the material processing section as 49.1%;
and determined that the most dangerous module in both sections was the "Hazards That May Lead to
Accidents" module. Irmak (2020) Today, the scope and meaning of occupational health and safety have
changed, becoming a multifaceted and multifaceted issue affecting all segments of society. We can no
longer view occupational health and safety solely as a problem for employees or employers. The fault
or victim is not solely the employee, nor is the responsibility solely the employer, nor is the authority
solely the state. Here, interconnected factors and actors are involved. A customer today, by paying
attention to whether a pair of jeans has been stonewashed, demonstrates sensitivity to occupational
disease cases in this sector. While the state's supervisory power continues, the authority is not unilateral,
encompassing civil society organizations, autonomous institutions, and private companies. Even though
employers own the workplace, they are no longer the sole authority.

Atilgan et al. (2015) in their study presenting suggestions on the course and prevention of occupational
accidents and diseases in the Turkish furniture sector, stated that the following are priority measures to
be taken in furniture businesses regarding the prevention of occupational accidents and diseases:
training, use of harmless raw materials, effective use of technology, improvement of working conditions,
ergonomic arrangement, fire fighting, occupational hygiene, machine guards, combating psycho-social
hazards, and the use of personal protective equipment. Tor (2015) in his study aiming to provide a basis
for those who will work on occupational health and safety in the door production sector and to contribute
to ensuring the safety of employees, the work performed, and economic efficiency by conducting risk
analysis in their businesses, analyzed the hazards and risks that may arise in terms of occupational health
and safety in the door manufacturing sector and investigated the necessary measures to be taken to keep
them at acceptable levels. In this context, he evaluated the possible hazards and risks in door production
at the facilities of Platform Mobilya Sanayi ve Ticaret A.S. in Amasya-Merzifon according to the "L-
Type Matrix Risk Analysis" Method. The hazards identified in the risk analysis; The study identified
the following as undesirable behaviors of personnel: failure of personnel to use personal protective
equipment in the workplace, insufficient lighting in some areas, inadequate personnel training, and
exposure to noisy working environments. The risks were stated to be injury, disability, cuts, crushing,
and entrapment of hands and other limbs, eye problems, and hearing loss.

Since the earliest times, humankind has produced furniture to make their living spaces more functional,
comfortable, and aesthetically pleasing throughout history, and the production of furniture as we know
it today began especially with the transition to settled life. Historically, furniture production has gone
through various stages, reflecting the lifestyle, social, political, and cultural structure of each period, the
technology used, and the historical events that occurred, reaching the present day (Isik, 2017). In the
early ages, furniture production was done in a very simple way for basic needs such as shelter and
seating, but with the transition to settled life, comfort and aesthetics became decisive factors in
production during the first civilizations. The oldest furniture that has survived to this day dates back to
the Egyptian Civilization period. In the Early Civilizations and later in the Middle Ages and the Modern
Age, furniture production continued, reflecting the characteristics of their respective periods. (Terece,
2017). Kog (2016) first discussed the concepts of occupational health and safety, occupational health
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and safety management system, risk assessment, and ergonomics; he described the historical
development of ergonomics in the world and in Turkiye. Subsequently, he addressed work-related
musculoskeletal disorders from multiple perspectives, included ergonomic risk assessment methods
found in the literature, and touched upon work-related musculoskeletal problems in furniture
manufacturing. Finally, he implemented these methods in a furniture factory classified as hazardous.

This study aimed to examine the factors causing occupational accidents and diseases in the
furniture manufacturing sector. Production processes at A- Furniture company, located in the Industrial
zone of Artvin city center, were investigated, and their impact on occupational health and safety (OHS)
was assessed. The study sought to reveal the state of OHS in the furniture sector and to identify a risk
analysis factor that could be used to determine OHS principles for small and medium-sized enterprises.

METHODOLOGY

Experimental Study Area

The aim of this study is to conduct a risk assessment in accordance with the occupational health and
safety risk assessment regulation no. 6331 for employees and managers of businesses operating in the
furniture and wood industry in the center of Artvin province, in order to prevent work accidents,
hazardous situations leading to death, and occupational diseases that may occur during work. The names
of the businesses operating in the center of Artvin province have been withheld, and their risk analyses
were carried out in accordance with the risk analysis management applied to businesses operating in the
furniture and wood industry, and the hazardous situations that the personnel working in the businesses
may encounter were identified. Following the analysis, a survey was administered to the managers and
workers of the businesses to obtain information about their awareness of the hazards they face during
work.

Analysis Method

This is an analysis method included in qualitative analysis methods. In this analysis method, the level
of risk is determined by multiplying the probability of a hazardous event occurring by the severity of
that event. It is a preferred analysis method because it is easy and quick to reach a conclusion and can
be applied by a single analyst. In this analysis method, probability and severity measurements are graded
from 1 to 5. When applying this analysis method, the severity parameter is based on a scale of 1 to 5:
Very mild, mild, moderate, serious, very serious, and the probability parameter is based on a scale of 1
to 5: very small, small, moderate, high, very high. The data obtained from the measurement together
with the measurement determines whether the risk level belongs to the low, medium, or high risk classes.

Introduction to the Furniture Business

There are numerous businesses operating in the furniture and wood industry in the Artvin city center,
but only one of them has been included in this study, and its name has been kept confidential. General
information about the business indicates that the number of employees ranges from 10 to 25. The older
employees generally have a high school diploma or lower, while the younger employees are high school,
vocational school, or university graduates. The business has been operating for approximately 15 years.
In the risk analysis factor, fire and worker health risk factors were identified.
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CONCLUSION AND DISCUSSION
Employee Health/Fire Risk

Information regarding the assessment of hazards and risks at the source of employee health is given in
Table 1.

Table 1. Assessment of hazards and risks at the source of occupational health (Artvin)

Risk Assessment
So(l;frce Danger Risk The current Probability (P) Severity (S) |[Risk Score (OS)
Danger situation Value | Level Value | Level | Value| Level
Failure to conduct
health checks for Workplace The 1 |Vey 4 | seri
er'r;[i')a{%ﬁesv\l;gg‘lg re acude_nt, aforementioned health Small Erious & =
g oc%u_patlonal checks are being
< Isease carried out.
= ™ Failure to conduct Workplace Low
% periodic health checks accidF:ant The 1 very 4 | Serious 4
= for employees occupatioﬁal aforementioned health Small
g -
=3 infectious "
8 disease
o Employees are Low
Chronic constantly warned Very
Smoking diseases, against smoking. 1 Small 5
workplace
accidents
Failure of employees Employees pay Ve Low
to pay attention to Infectious attention to their 1 1y 4 Serious 4
personal hygiene diseases personal hygiene. Small
Very .
MEAN 1 Small 4.18 | Serious | 4.18 Low

According to Table 1, the probability value of the hazards at the fire source in the relevant workplace
was found to be highest for the lack of sufficient fire extinguishing equipment, lowest for the lack of
fire detectors and alarms and the inability to easily access fire extinguishing systems, and the average
value of these was (4.18). The severity value was found to be very serious for all hazards and the average
value of these was (5). The risk score value was highest for the lack of sufficient fire extinguishing
equipment, lowest for the lack of fire detectors and alarms and the inability to easily access fire
extinguishing systems, which significantly increases the risk factors.

It was determined that the probability value of the fire source hazards in the workplace was highest due
to the lack of sufficient fire extinguishing equipment, lowest due to the lack of fire detectors and alarms
and the inability to easily access fire extinguishing systems, and the average value of these was (4.27).
It was determined that the severity value was very serious for all hazards and the average value of these
was (5). It was determined that the risk score value was highest due to the lack of sufficient fire
extinguishing equipment, lowest due to the lack of fire detectors and alarms and the inability to easily
access fire extinguishing systems, and the average value of these was (21.85). The fire extinguisher must
be located in a suitable position, easily accessible in case of danger, and its height above the ground
must not exceed 90 cm. Cables should be stored neatly, not on the floor in the middle of the work area.
Fire detection and extinguishing equipment should be placed in accessible locations, not in inadequate
or inaccessible places.

It has been determined that fire extinguishers do not comply with occupational health and safety

regulations. Failure to take such precautions can lead to serious consequences, such as delays in
responding to a fire or the inability to respond at all. Therefore, it is considered necessary to take the
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following precautions: Fire extinguishers should be located in visible and easily accessible places, and
there should be no obstacles in front of them. Fire extinguishers should be marked in accordance with
the Safety and Health Signs Regulation. Fire extinguishers should be regularly maintained. It has been
determined that the stacking of used production materials or used waste materials does not comply with
occupational health and safety regulations. Failure to take such precautions can lead to serious injuries
or even fatal accidents if heavy materials that are not stacked properly fall on workers or if unused waste
materials are stepped on during work.
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OZET

Gorlin—Goltz sendromu (nevoid bazal hiicreli karsinom sendromu), odontojenik keratokistlerin (OKK)
coklu ve tekrarlayici goriilmesiyle karakterize, otozomal dominant kalitim gosteren nadir bir genetik
sendromdur. Ozellikle geng hastalarda mandibulada saptanan multiple OKK varhiginda, dis
hekimlerinin sendromik bir durum olasiligin1 gbz 6niinde bulundurmasi erken tami agisindan kritik
oneme sahiptir. Radyolojik bulgularin aile Oykiisii ile degerlendirilmesi, uygun yonlendirme ve
multidisipliner hasta yonetimi icin belirleyicidir.

On sekiz yasinda erkek hasta klinigimize konik 1sinl bilgisayarli tomografi (KIBT) ¢ekimi amaciyla
bagvurmustur. KIBT incelemesinde mandibulada birden fazla odakta yerlesim gosteren, sinirlar
belirgin, multilokiiler gdriiniimlii radyoliisent lezyonlar izlenmistir. Lezyonlarda ekspansiyon izlenmig
olup yer yer kortikal kemikte perforasyon saptanmistir. Anamnezde hastanin daha Once gene
bolgesinden kist operasyonu gecirdigi 6grenilmistir. Bulgularin ¢oklu ve tekrarlayici olmasi nedeniyle
ailesel gecis olasiligr degerlendirilmis ve hastanin babasindan anamnez alinmistir. Alinan anamnezde

.....

Klinik, radyolojik ve aile 6ykiisii bulgular birlikte degerlendirilerek Gorlin—Goltz sendromu 6n tanisi
diisiiniilmiis, genetik degerlendirme amaciyla hasta ilgili birime ydnlendirilmis ve cerrahi tedavi
planlamasi amaciyla agiz, dis ve ¢ene cerrahisi klinigine sevk edilmistir.

Bu olgu, dental muayene ve radyolojik incelemelerin yalnizca lokal patolojilerin degil, sistemik ve
genetik hastaliklarin erken tanisinda da kritik rol oynadigim gdstermektedir. Ozellikle geng hastalarda
multiple odontojenik keratokist varliginda dis hekimlerinin sendromik degerlendirme yapmasinin
hastanin prognozu ve takibi a¢isindan biiyiik 6nem tasidig1 vurgulanmaktadir.

Anahtar Kelimeler: Gorlin—Goltz sendromu, odontojenik keratokist, dental radyoloji, mandibula,
KIBT

Abstract

Gorlin—Goltz syndrome (nevoid basal cell carcinoma syndrome) is a rare genetic disorder characterized
by the presence of multiple and recurrent odontogenic keratocysts (OKCs) and is inherited in an
autosomal dominant manner. The detection of multiple OKCs in the mandible, particularly in young
patients, highlights the importance for dental practitioners to consider a potential syndromic condition
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for early diagnosis. The integration of radiological findings with family history is critical for appropriate
referral and multidisciplinary patient management.

An 18-year-old male patient was referred to our clinic for cone-beam computed tomography (CBCT)
imaging. CBCT examination revealed multiple, well-defined, multilocular radiolucent lesions in the
mandible. Expansion of the lesions was observed, with cortical perforation noted in some areas. The
patient’s medical history indicated that he had previously undergone surgical treatment for a cyst in the
mandibular region. Given the presence of multiple and recurrent lesions, a possible familial inheritance
was considered, and a detailed family history was obtained from the patient’s father, who had also
undergone surgical treatment for jaw cysts.

Clinical, radiological, and family history findings were evaluated collectively, leading to a presumptive
diagnosis of Gorlin—Goltz syndrome. The patient was referred to the appropriate department for genetic
assessment and to the oral and maxillofacial surgery clinic for surgical treatment planning.

This case demonstrates that dental examination and radiological evaluation play a critical role not only
in the diagnosis of local pathologies but also in the early detection of systemic and genetic disorders.
The presence of multiple odontogenic Kkeratocysts in young patients particularly underscores the
importance of syndromic assessment by dental practitioners for the patient’s prognosis and follow-up.

Keywords: Gorlin—Goltz syndrome, odontogenic keratocyst, dental radiology, mandible, CBCT
GIRIS

Gorlin—Goltz sendromu (Nevoid Basal Cell Carcinoma Syndrome, NBCCS), otozomal dominant
kalitim gosteren, yliksek penetrans ve degisken fenotipik 6zelliklerle seyreden nadir bir multisistem
hastaliktir. Hastaligin etiyolojisinde PTCH tiimor baskilayici genindeki mutasyonlar rol
oynamaktadir[1]. Sendrom; ¢oklu odontojenik keratokistler (OKK), bazal hiicreli karsinomlar, iskelet
anomalileri, falx cerebri kalsifikasyonu ve cesitli kraniofasiyal bulgular ile karakterizedir[2]. Cene
lezyonlart ¢ogu zaman hastaligin ilk klinik bulgusunu olusturmakta olup, klinik belirtilerin erken

donemde fark edilmesi, olasi malignite riski ve yiliksek niiks potansiyeli nedeniyle biiyiikk 6dnem
tasimaktadir[3].

OKK, dis laminas1 kalintilarindan kdken aldigi diisiiniilen, benign olmasina ragmen agresif biiyiime
egilimi ve yiiksek tekrarlama orani ile dikkat ceken intraossedz bir odontojenik kisttir[4]. Tim
odontojenik kistler arasinda 6nemli bir yer tutar ve en sik mandibulanin posterior bdlgesinde ve
ramusunda goriiliir. Radyografik olarak iyi sinirli, unilokiiler veya multilokiiler radyoliisens lezyonlar
seklinde izlenir; minimal bukkolingual ekspansiyon gosterebilir ve siirmemis dislerle iliskili olabilir
veya olmayabilir[4].

OKK’ler ¢ogunlukla tek ve sporadik olarak goriilmekle birlikte, 6zellikle genc yasta ortaya c¢ikan
multiple veya tekrarlayici lezyon varligi Gorlin—Goltz sendromu agisindan uyaric1 kabul
edilmektedir[4]. Sendromla iliskili olgularda lezyonlar genellikle ikinci dekatta ortaya ¢ikmakta ve
cogunlukla multiple karakter gostermektedir[5]. Bu nedenle klinik ve radyolojik degerlendirme,
yalnizca lokal lezyonun tanisi agisindan degil, olasi sendromik tablolarin erken fark edilmesi agisindan
da 6nemlidir. Ozellikle panoramik radyografi ve konik 1sinl1 bilgisayarli tomografi (KIBT), lezyonlarin
ayrintili degerlendirilmesinde, kortikal kemik iliskilerinin ortaya konmasinda ve sendrom siiphesinin
giiclendirilmesinde 6nemli rol oynamaktadir[6].

Bu olgu sunumunun amaci, mandibulada multiple OKK ile bagvuran ve aile oykiisii esliginde Gorlin—
Goltz sendromu 6n tanis1 diigiiniilen gen¢ bir hastanin radyolojik bulgularin1 sunmak, radyolojik
degerlendirmenin ayiric1 tanidaki yerini ortaya koymak ve dental radyolojik incelemelerin sendromun
erken tanisindaki dnemini vurgulamaktir.
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OLGU SUNUMU

On sekiz yaginda erkek hasta, mandibular bolgede agr sikayeti nedeniyle bagka bir saglik merkezine
bagvurmus, yapilan ilk degerlendirmelerin ardindan ileri goriintileme amaciyla klinigimize
yonlendirilmistir. KIBT incelemesi planlanan hastanin anamnezinde, agrinin aralikli karakterde oldugu
ve son donemde artis gosterdigi 6grenilmistir.

Ekstraoral muayenede belirgin bir asimetri ya da patolojik bulgu izlenmezken, intraoral muayenede
mandibular bolgede hafif kemik ekspansiyonuna uyumlu bulgular disinda dikkat ¢ekici bir klinik belirti
saptanmamigtir.

Yapilan KIBT incelemesinde mandibulanin sag ve sol posterior bolgeleri ile korpus ve ramus
kesimlerini igeren, birden fazla odakta yerlesim gosteren, multilokiler gorinumli radyolisent lezyonlar
izlenmistir (Sekil 1). Lezyonlarin mandibula boyunca multifokal dagilim gosterdigi dikkat cekmistir.

Aksiyal, sagittal ve koronal kesitlerde lezyonlarda ekspansiyon izlendigi, bazi alanlarda kortikal kemikte
incelme ve yer yer perforasyon bulundugu, iliskili diglerde yer degistirme oldugu ve belirgin kdk
rezorpsiyonu saptanmadigi goriilmiistiir (Sekil 2—-3).

Sekil 1. Panoramik radyografide mandibulada birden fazla odakta yerlesimli, iyi simrh
radyoliisent lezyonlar izlenmektedir. Lezyonlar komsu dislerle iliskili goriiniim sergilemektedir.
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Sekil 2. Aksiyal KIBT Kkesitlerinde mandibulada yerlesimli lezyonun kortikal ekspansiyona yol
actigl, bukkal ve lingual kortikal kemikte perforasyon olusturdugu izlenmektedir.
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Sekil 3. (a) Lezyonun sagittal KIBT kesitlerindeki goriiniimii. (b) Lezyonun koronal KIBT
kesitlerindeki goriiniimii.

Hastadan alinan anamnezde, daha dnce mandibula bolgesinde kistik lezyon nedeniyle cerrahi tedavi
bir genetik durum diislinlilmiis ve bu dogrultuda hastanin babasindan anamnez alinmistir. Alinan
anamnezde babanin daha 6nce cene kistleri nedeniyle cerrahi operasyon gecirdigi 6grenilmistir.
Bulgularin ¢oklu ve tekrarlayici olmasi nedeniyle ailesel gecis olasiligi degerlendirilmistir.

Klinik, radyolojik ve aile dykiisii bulgular1 birlikte degerlendirildiginde hastada Gorlin—Goltz sendromu
On tanisi diisliniilmiis, ileri degerlendirme amaciyla tibbi genetik bdliimiine konsiilte edilmistir. Hasta
tedavi amaciyla agiz, dis ve cene cerrahisi klinigine yonlendirilmis olup, biyopsi alinmig ve
histopatolojik degerlendirme siireci devam etmektedir.

TARTISMA

OKK, karakteristik histopatolojik yapilari, infiltratif biiylime egilimleri ve yiiksek niiks oranlari
nedeniyle diger odontojenik kistlerden ayrilan 6nemli patolojilerdir. Cogu olgu sporadik ve tek lezyon
seklinde goriilmekle birlikte, 6zellikle geng yasta ortaya ¢ikan ¢oklu ve/veya tekrarlayici lezyon varligi
altta yatan sendromik bir durumu diisiindiirmelidir[4]. Bu agidan OKK’ler, NBCCS olarak da bilinen
Gorlin—Goltz sendromunun en erken ve en sik karsilagilan bulgularindan biridir[7].

NBCCS otozomal dominant kalitim gosteren, yiiksek penetransl ve degisken fenotipik ekspresyonlu bir
genetik hastaliktir[1]. Sendromla iligkili OKK’lerin ¢ogunlukla yasamin ikinci dekatinda ortaya ¢iktigi,
olgularin biiylik kisminda coklu ve tekrarlayici karakter gosterdigi bildirilmektedir. Buna karsin
sporadik OKKler genellikle daha ileri yaslarda ve tek lezyon seklinde izlenmektedir[5]. Sunulan olguda
hastanin 18 yasinda olmasi, mandibulada ¢oklu lezyonlarin saptanmasi, daha 6nce kist operasyonu
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Oykiistiniin bulunmasi ve aile anamnezinin pozitif olmasi sendromik olasiligi giiclii sekilde
desteklemektedir. Bu bulgular literatiirde tanimlanan NBCCS iligkili OKK 6zellikleri ile uyumludur.

OKK’ler ¢ogunlukla iyi sinirli, unilokiiler veya multilokiiler radyoliisens alanlar seklinde izlenir;
minimal bukkolingual ekspansiyon gosterir ve siklikla mandibulanin posteriorunda ramusa dogru
uzanim egilimindedir[8]. Literatiirde siklikla sinirli ekspansiyon gosterdigi bildirilmekle birlikte, bu
olguda daha belirgin ekspansiyon izlenmistir. K6k rezorpsiyonu ameloblastomaya gore daha nadir
goriiliir. Bununla birlikte ileri evre odontojenik kistler, artmis kemik ekspansiyonu ve kortikal
perforasyon nedeniyle ameloblastomay klinik ve radyolojik olarak taklit edebilir[9]. Sunulan olguda
lezyonlarm ekspansiyon gostermesi, dislerde yer degistirme bulunmasina ragmen kdk rezorpsiyonunun
izlenmemesi ile kortikal incelme ve perforasyon saptanmasi ile niiks dykiisiiniin varligi, bulgularin OKK
ile uyumlu oldugunu diistindiirmektedir.

Ayirict tanida en sik ameloblastoma, dentigeréz kist ve radikiiler kist yer almaktadir[10].
Ameloblastoma genellikle mandibulanin posterior bolgesinde lokalize, belirgin kemik ekspansiyonu ve
kok rezorpsiyonu ile seyreden, multilokiiler “sabun kopiigli” veya “bal petegi” goriiniimii sergileyen
epitelyal odontojenik bir tiimordiir. OKK ile benzer lokalizasyon gdstermesi ve bazi radyografik
benzerlikler nedeniyle karigabilmektedir[8]. Ancak OKK ’nin genellikle daha az ekspansif olmasi ve kok
rezorpsiyonunun daha seyrek goriilmesi ayirici tanida 6nemli ipuglar1 sunmaktadir[11].

Dentigerdz kistler ise siirmemis veya gomiili dislerin kronu ile iliskili, ¢ogunlukla unilokiiler
radyoliisens lezyonlar olarak izlenir[ 12]. Bununla birlikte, gomiilii disle iligkili bir OKK dentiger6z kisti
taklit edebilir[10]. Benzer sekilde multilokiiler posterior yerlesimli OKK ameloblastomayi; periapikal
lokalizasyonlu OKK ise radikiiler kisti taklit edebilir[ 10]. Bu nedenle lezyon sayis, yas, aile dykiisii ve
klinik bulgular radyolojik degerlendirme ile biitiinciil olarak degerlendirilmelidir.

KIBT, lezyonlarin ii¢ boyutlu degerlendirilmesine olanak saglayarak kortikal kemik iliskisi, perforasyon
varligi, bukkolingual genisleme derecesi ve dislerle anatomik baglantinin ayrintili analizini miimkiin
kilmaktadir. Ozellikle ¢oklu lezyonlarm varliginda ve sendromik siiphenin sz konusu oldugu
durumlarda KIBT nin sagladig1 detayli goriintiileme, erken tani siirecinde kritik rol oynamaktadir|6].

NBCCS’de bazal hiicreli karsinom gelisme riski ve OKK’lerin yiiksek niiks potansiyeli géz oniinde
bulunduruldugunda, erken tan1 ve multidisipliner yaklasim biiyiikk 6nem tasimaktadir[5]. Geng
hastalarda multiple OKK saptandiginda yalnizca lokal patoloji olarak degerlendirme yapilmamals;
genetik danigmanlik, dermatolojik degerlendirme ve uzun déonem radyolojik takip planlanmalidir. Erken
yonlendirme sayesinde olasi sistemik komplikasyonlarin oniine gecilebilir ve hastanin yasam kalitesi
korunabilir.

SONUC

Geng yasta saptanan multiple ve/veya tekrarlayict OKK’lar, Gorlin—Goltz sendromu ag¢isindan énemli
bir uyarici bulgudur. Sunulan olguda radyolojik bulgularin, tekrarlayici kist dykiisiiniin ve pozitif aile
anamnezinin birlikte degerlendirilmesi, hastanin genetik inceleme i¢in yonlendirilmesini saglamustir.
Dental radyolojik incelemeler yalnizca lokal lezyonlarin tanisinda degil, olasi sistemik hastaliklarin
erken dénemde fark edilmesinde de kritik rol oynamaktadir. Ozellikle KIBT, lezyonlarin ayrmtil
degerlendirilmesine olanak saglayarak tanisal siireci onemli 6l¢iide desteklemektedir. Dis hekimleri ve
dental radyologlarin bu bulgulara yonelik farkindaliginin yiiksek olmasi, erken tani ve uygun
multidisipliner yonetim agisindan biiyiik 6nem tagimaktadir. Bu olgu, geng hastalarda multiple OKK
varliginda sendromik degerlendirme siirecinin planlanmasinin klinik agidan zorunlu oldugunu
gostermektedir.
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ABSTRACT

This case series examines the obturation strategies employed in root canal treatments for four
paediatric patients diagnosed with pulp necrosis with an open apex.Case 1: An 8-year-old
patient presented with swelling of the labial mucosa on intraoral examination. Vitality tests and
radiographic examination revealed that the infection was caused by pulp necrosis originating
from tooth number 22. Following the calcium hydroxide treatment sessions, the root tip was
sealed with MTA. The remaining root canal was obturated using the warm filling
technique.Case 2: A 14-year-old patient presenting to our clinic was found to have pulp necrosis
due to a trauma sustained some time ago. The periapical radiograph revealed that tooth number
21 had an open apex. During the first session, calcium hydroxide was used as an intracanal
medicament for 21 days. During the second session, once a tug buck was obtained in the apical
region using a 70-gauge blunt gutta-percha, the root canal was obturated using the cold lateral
condensation technique.Case 3: A 14-year-old patient presented to our clinic complaining of
severe pain following a composite filling on tooth number 37. The patient was diagnosed with
pulp necrosis, and the radiograph revealed that the apex was not closed. Treatment sessions
with calcium were performed, and after the infection was brought under control, the root canals
were completely filled with MTA.Case 4: A 9-year-old patient presented to our clinic
complaining of severe pain and swelling. He was diagnosed with pulp necrosis in tooth number
36 due to decay. After infection control was achieved with calcium hydroxide root canal
treatment sessions, a 0.6-degree angled 20-gauge gutta-percha was used to obtain a tug buck,
which was then obturated using the simple single-cone technique.In the long-term prognosis of
treatments, isolation control, minimising the level of apical microleakage and follow-up are
important.

Key Words: Pulp necrosis,obturation,immature teeth
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ABSTRACT

Disorders of sex development (DSD) are conditions characterized by inconsistencies between
chromosomal, gonadal, and phenotypic sex. Individuals with a 46, XY karyotype may exhibit
phenotypic differences despite having a normal male chromosomal structure. Hormonal,
receptor-level, or genetic mutations may play a role in these cases. Anti-Millerian hormone
(AMH) is the primary hormone responsible for the regression of Mullerian structures during
male embryonic development. In this case, an AMH gene mutation detected in a newborn male
patient with a 46, XY karyotype is presented along with clinical and laboratory findings.
Physical examination of the newborn patient evaluated for suspected sex anomaly revealed that
the primary genital structures were consistent with the male phenotype, but bilateral
undescended testes were found. During the surgical intervention planned due to undescended
testes, the observation of structures consistent with uterine structures suggested the presence of
residual female internal genital structures. The standard G-banding analysis performed on
peripheral blood reported the patient's karyotype as 46, XY. Chromosome analysis results
obtained from the parents were found to be normal. Molecular genetic analysis performed on
the patient based on clinical findings identified a variant of uncertain significance (VUS) in the
AMH gene, the clinical significance of which has not yet been clearly determined. Laboratory
investigations revealed low MCV consistent with microcytic anemia, thrombocytosis,
lymphocytosis, and relative neutropenia. Biochemical analysis showed low total bilirubin and
high calcium and potassium levels. Evaluation of coagulation parameters revealed prolonged
activated partial thromboplastin time (aPTT). Some of these findings may be associated with
accompanying hematological or metabolic conditions; therefore, they should be evaluated
holistically in conjunction with the clinical picture. Consequently, AMH gene mutations can
lead to conditions such as Persistent Mullerian Duct Syndrome (PMDS), particularly in 46,XY
individuals. This case demonstrates that cytogenetic analyses alone are insufficient for the
diagnosis of DSD. Molecular genetic analyses must be performed in patients with phenotypic
inconsistencies despite a normal karyotype. A multidisciplinary approach and comprehensive
laboratory evaluation are crucial for accurate diagnosis, appropriate treatment, and genetic
counseling in DSD cases.

Keywords: 46,XY DSD, AMH gene, Disorder of Sex Development
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1. INTRODUCTION

Disorders of Sex Development (DSD) refer to a heterogeneous group of congenital disorders
characterized by atypical chromosomal, gonadal, or anatomical sex development. Mutations in
genes located on the X, Y, or autosomal chromosomes that regulate gonadal development and
sex differentiation can cause abnormalities in testicular development and lead to disorders of
sex differentiation, particularly 46, XY DSD. Ambiguous genitalia, one of the most important
clinical findings of DSD, occurs in approximately 1 in 4,500 live births and results from
disruptions in chromosomal, gonadal, or hormonal mechanisms that regulate sexual
differentiation. In these cases, molecular and genetic analyses performed alongside detailed
clinical phenotyping contribute to understanding changes in the expression or function of
mutated proteins; and also enable the identification of new regulatory factors involved in sex
determination and differentiation processes, as well as biochemical pathways that have not yet
been fully elucidated (1-2). DSDs were defined and classified in a consensus report published
in 2006 by the Lawson Wilkins Pediatric Endocrine Society and the European Society for
Paediatric Endocrinology (3). The etiology of 46, XY DSD cases includes androgen synthesis
disorders, androgen receptor mutations, gonadal dysgenesis, and anomalies related to anti-
Millerian hormone (AMH) and AMH receptor pathways (4). AMH is a glycoprotein hormone
secreted by Sertoli cells that promotes the regression of Mullerian ducts during the embryonic
period (5). Mutations in the AMH or its receptor (AMHR2) gene can lead to Persistent
Miillerian Duct Syndrome, characterized by the persistence of Millerian structures despite a
male phenotype in individuals with a genetically 46, XY karyotype (6). The etiology of DSDs
may be related to genetic mutations, enzyme deficiencies, or complex chromosomal
rearrangements affecting testis and ovary development (7). Androgen synthesis disorders,
receptor dysfunctions, or AMH pathway defects occurring during the critical period of
embryogenesis, specifically between the 6th and 20th weeks of pregnancy, can cause a
mismatch between genetic sex and phenotypic genital development (8,9). Additionally,
phenotypic diversity may arise depending on the affected genomic region; for example,
rearrangements in regions near the SOX9 gene have been associated with 46, XY DSD, while
DAX1 gene duplications may lead to 46, XY gonadal dysgenesis (10). Therefore, detailed
cytogenetic examination and evaluation of the hormone profile together are of great importance
for accurate diagnosis, classification, and appropriate clinical management.

In this case, the AMH gene mutation detected in a newborn with a normal male karyotype and
the accompanying laboratory findings are discussed in light of the literature.

2. MATERIALS AND METHODS

In December 2025, karyotype analysis was requested for cytogenetic evaluation in an 11-
month-old patient referred by the Pediatric Endocrinology Clinic of the Faculty of Medicine
due to ambiguous genitalia. Based on the results obtained, additional molecular genetic analyses
were also performed to elucidate the possible genetic etiology.

2.1. Pedigree Analysis

A detailed physical examination, imaging, and laboratory tests were performed on the case
suspected of having a gender development anomaly. When the patient's growth parameters were
examined, it was determined that their body weight was 9.5 kg and height was 74 cm, and these
values were found to be consistent with their chronological age. The patient's history revealed
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no similar cases in the family. However, it was determined that the parents were related
(cousins). It was also reported that the family had two phenotypically healthy daughters.
Physical examination revealed that bilateral testes could not be palpated in the scrotum. Based
on this finding, laparoscopy was planned by pediatric surgery with a preliminary diagnosis of
bilateral undescended testes. The operation was terminated upon detection of the uterine
structure during laparoscopic evaluation.

2.2. Biochemical Analyses

The patient's laboratory evaluation included a combined assessment of hematological,
biochemical, and hormonal parameters. The hematological examination revealed a low mean
corpuscular volume (MCV) consistent with microcytic anemia, along with thrombocytosis and
lymphocytosis; relative neutropenia was also noted. The biochemical evaluation showed low
total bilirubin levels and high serum calcium and potassium levels. Coagulation tests revealed
prolonged activated partial thromboplastin time (aPTT). Hormonal examination measured
FSH: 0.48 IU/L, LH: 0.1 IU/L, testosterone: 0.025 ng/mL, cortisol: 5.6 pg/dL, and ACTH: 11.5
pg/mL, while thyroid function tests were within normal limits. Additionally, the anti-Mdllerian
hormone (AMH) level was found to be 0.01 ng/mL. When the clinical and laboratory findings
were evaluated together, gonadal dysgenesis or a disorder related to the AMH gene was
primarily considered. Comprehensive genetic analysis was planned to clarify the diagnosis, and
evaluation of the AMH gene in particular was recommended. Additionally, an hCG stimulation
test (Ovitrelle test) was performed to evaluate gonadal function, and the testosterone level was
determined to be 6.1 ng/mL after the test. This finding suggests that testicular steroidogenesis
capacity may be preserved. However, it cannot be definitively established whether all of the
laboratory findings obtained are directly related to the AMH gene mutation. Therefore, it is
considered appropriate to additionally evaluate the hematological and biochemical
abnormalities detected in the patient for possible accompanying metabolic or systemic
conditions.

2.3. Cytogenetic Analysis

Cytogenetic analysis was performed using the standard lymphocyte culture technique. No
numerical or structural chromosome abnormalities were detected in the metaphase plates
examined, and the karyotype was assessed as 46, XY. A total of 50 metaphase cells were
examined, and the findings were confirmed. These results indicate that the patient has a normal
male karyotype from a cytogenetic perspective. Additionally, karyotype analysis was
performed on the parents to evaluate possible inherited chromosomal abnormalities. No
numerical or structural chromosomal abnormalities were detected in either parent, and a normal
karyotype was identified. These findings indicate that there are no significant cytogenetic
chromosomal abnormalities in the family members (Figure 1).
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Figure 1. Normal male karyotype 46,XY detected in the karyotype analysis of the patient.
2.4. Genomic DNA Extraction and Quantification

Genomic DNA was automatically isolated from peripheral blood samples on the QlAcube HT
platform using the Ql1Aamp DNA Blood Kit (QIAGEN, Hilden, Germany) according to the
manufacturer's protocol. The concentration and purity of the obtained DNA were assessed using
the Qubit™ 4.0 fluorometer system and the dsDNA High Sensitivity Assay Kit (Invitrogen,
Waltham, MA, USA), and its suitability for subsequent sequencing analyses was confirmed.

2.5. Next-Generation Sequencing and Variant Analysis

A targeted next-generation sequencing (NGS) panel covering all known genes associated with
Disorders of Sex Development (DSD) was implemented. The analysis evaluated exonic regions
and adjacent 10 bp intronic sequences. Libraries obtained from genomic DNA were prepared
and sequenced using appropriate kits. Sequencing data were aligned to the GRCh38 (hg38)
reference genome, and an average coverage depth of ~70x was achieved. Bioinformatics
analyses were performed using a standard variant analysis workflow. Sequencing data were
aligned to the reference genome, and variant calling and annotation processes were performed
using bioinformatics tools. The variants obtained were evaluated using the doSNP, gnomAD,
and ExXAC databases, and the OMIM and PubMed databases and the available literature were
used in the clinical interpretation process.

The genes included in the panel are as follows: AKR1C4, AMH, AMHR2, ANOS1, AR, ARX,
ATRX, BMP15, CBX2, CDKN1C, CFTR, CHD7, CITED2, CUL4B, CYP11A1, CYP11B1,
CYP17A1,CYP19A1, CYP21A2, DCAF17, DHCR7, DHX37, DHH, DMRTL1, FGF8, FGFR1,
FGFR2, FIGLA, FOXL2, FSHB, FSHR, GATA4, GNRH1, GNRHR, HESX1, HNF1B,
HOXA13, HSD17B3, HSD3B2, IL17RD, KISS1, KISS1R, LHB, LHCGR, LHX3, LHX4,
MAMLD1, MAP3K1, MYRF, NROB1, NR2F2, NR3C1, NR5A1, NSMF, PAX8, PBX1, POR,
PPP2R3C, PROK2, PROKR2, RSPO1, SALL4, SAMD9, SEMA3A, SEMA3F, SGPL1,
SOHLH1, SOX10, SOX2, SOX3, SOX9, SPRY4, SRD5A2, SRY, STAR, TAC3, TACR3,
TCF21, TOEL, TRAIP, TSPYL1, WDR11, WT1, WNT4, WNT9B, ZFPM2.

111



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

3. RESULTS AND DISCUSSION

The investigation and management of cases born with an ambiguous genital structure and a 46,
XY male karyotype are quite challenging. Pedigree analysis and detailed clinical examination
are fundamental and effective methods for evaluating disorders of sex development (DSD) [11].
While 46, XY DSD cases may present with syndromic features alongside extragonadal
anomalies, the etiological cause remains undetermined in many cases today. However, thanks
to advancements in genomic analysis technologies such as microarray and next-generation
sequencing (NGS), underlying genetic causes are increasingly being identified [12]. The
primary genes involved in sex development include SRY, SF-1, MAP3K1, SOX9, ATRX, and
AMH. It has been reported that pathogenic variants in these genes can lead to both syndromic
and non-syndromic 46, XY DSD presentations [13]. AMH plays a critical role in male
embryonic development. It begins to be secreted by Sertoli cells around the 7th-8th week of
gestation and facilitates the regression of Mdllerian structures [3]. Mutations in the AMH gene
can lead to the persistence of Mullerian structures by causing a decrease in hormone production
or impaired hormone function. Clinically, this condition is often characterized by
cryptorchidism, inguinal hernia, and uterine remnants [6,14]. Persistent Mullerian duct
syndrome (PMDS) follows an autosomal recessive inheritance pattern, and mutations are
detected in the AMH gene in approximately 45% of cases and in the AMHR2 gene in 40% of
cases [15]. Persistence of Miuillerian structures is characteristic in individuals who exhibit
phenotypically normal male sexual development, and most cases present due to undescended
testicles. While mutations in the AMH gene typically lead to a marked decrease in serum AMH
levels, mutations in the AMHR2 gene are generally associated with normal or elevated serum
AMH levels. A homozygous AMH mutation affects the phenotype, leading to the development
of PMKS, a condition consistent with the autosomal recessive inheritance pattern described in
the literature; that is, both alleles must carry the mutation for the phenotype to manifest.
Although this condition may initially be confused with anorchia, an adequate testosterone
response to an hCG stimulation test helps rule out this possibility. Since testosterone production
is generally unaffected, LH levels are within normal limits in most cases [16].These findings
indicate that genes involved in the process of sexual differentiation function in a coordinated
manner and that, in particular, the AMH and AMHR2 genes play a critical role in the regression
of Mullerian structures [17]. In our case, karyotype analysis revealed a normal male karyotype
of 46, XY; however, further investigations were planned due to the finding of bilateral
undescended testes on physical examination. The detection of a uterine structure during
laparoscopic evaluation suggested that the Mullerian structures might persist. The literature
reports that bilateral cryptorchidism is present in the vast majority of cases with a 46, XY
karyotype, and that uterine structures are incidentally detected during laparoscopic
examination. In 46, XY DSD cases, cytogenetic analysis often yields normal results; therefore,
molecular genetic methods such as targeted next-generation sequencing (NGS) panels are of
critical importance in the diagnostic process for patients exhibiting phenotype—genotype
discordance [4,15]. Similarly, in the presented case, the inability to palpate the testes in the
scrotum and the detection of uterine structures during laparoscopic evaluation are consistent
with the typical clinical and surgical findings reported in the literature for cases of PMKS. Upon
detection of the uterine structure during the surgical procedure, the operation was terminated,
and further genetic and clinical evaluation of the case was planned. Biochemical analyses
revealed that the patient’s serum AMH level was significantly low. No direct relationship has
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been demonstrated between AMH mutations and hematological or biochemical abnormalities.
Therefore, it should be considered that the additional laboratory findings observed in this patient
may be associated with an independent hematological or metabolic condition. In 46,XY
individuals, sexual development is controlled by the coordinated interaction of numerous
regulatory genes responsible for gonadal differentiation and genital morphogenesis [18].Taking
this genetic complexity into account, a comprehensive DSD panel including genes associated
with sex development was analyzed in our case using NGS, and a variant classified as a VUS
(variant of uncertain significance) was identified in the AMH gene. The fact that karyotype
analyses of the parents were normal and no similar clinical findings were detected in siblings
indicates that there is no distinct phenotype in the family. However, the patient’s markedly low
AMH levels support the potential functional impact of the identified variant. The fact that the
parents are phenotypically healthy suggests they are likely heterozygous carriers, and the fact
that the phenotype manifests only in the homozygous state indicates that the mutation is
consistent with an autosomal recessive inheritance pattern. The presence of healthy sisters also
indicates that they do not carry the homozygous mutation and supports the autosomal recessive
inheritance model. Although the literature reports that DSD cases are associated with numerous
genes, no pathogenic variants were detected in other genes related to sex development in the
comprehensive panel analyzed in our case. Although the identified variant has been classified
as a VUS, when the patient’s clinical findings, biochemical results, and surgical findings are
evaluated together, it is thought that this variant may be associated with the phenotype [11].
When evaluated in the appropriate clinical context, this case highlights the potential pathogenic
impact of certain VUS variants, particularly demonstrating that VUS variants found in a
homozygous state in the AMH gene may influence the phenotype and contribute to the
development of PMKS.

4. CONCLUSION

In conclusion, this study demonstrates that cytogenetic analysis alone may not be sufficient in
newborns with a 46, XY karyotype who are suspected of having disorders of sex development
(DSD), and that molecular genetic testing plays a critical role in the diagnostic process.
Investigating AMH gene mutations is particularly important in cases with phenotype-genotype
mismatch to determine the underlying etiology. A multidisciplinary approach involving
pediatric endocrinology, medical genetics, pediatric surgery, and psychosocial support teams is
necessary for the diagnosis and management of DSD cases. A comprehensive diagnostic
approach combining radiological imaging, hormonal evaluation, and genetic analysis plays a
fundamental role in determining the underlying pathology and planning appropriate clinical
management. Considering that 46, XY DSD cases constitute a phenotypically and genetically
heterogeneous group of disorders, the inclusion of molecular genetic analysis in the diagnostic
algorithm will contribute to both accurate diagnosis and improved long-term clinical outcomes
for patients. Furthermore, within the scope of genetic counseling, it is recommended to assess
the carrier status of parents, determine the risk of recurrence, and plan necessary screenings for
siblings.
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Abstract
The healthcare sector stands out as one of the work environments where burnout is most
intensely experienced due to its structure requiring direct contact with people. Heavy workload,
constant sense of responsibility, and emotional demands are among the key occupational risk
factors that trigger burnout in healthcare workers. It has been reported that workload and stress
are among the main causes of burnout, which negatively affects job satisfaction by reducing
employee motivation.
Increased burnout among healthcare workers directly affects not only individual well-being but
also the quality of service provided. A decline in the psychological well-being of healthcare
workers leads to a significant drop in job satisfaction and increases professional dissatisfaction.
Decreased job satisfaction also negatively affects employees' attitudes toward service delivery.
The increased level of burnout observed among healthcare workers during the pandemic has
seriously reduced the psychological satisfaction derived from work. The uncertainty and
intensity experienced during this period have caused the loss of job satisfaction to become
deeper and more permanent.
The development of comprehensive human resources policies in healthcare institutions is
critical for productivity and organizational sustainability. The strong relationship between
employee satisfaction and service quality necessitates a staff-centered approach to quality
management processes in healthcare institutions. Ignoring burnout can lead not only to staff
turnover but also to serious losses in patient satisfaction and organizational reputation. The
pandemic process has clearly revealed that burnout among healthcare workers is a systemic
problem. In this regard, in order to reduce burnout among healthcare workers, the factors
causing burnout among employees should be reduced, workloads should be balanced, and job
satisfaction and work efficiency should be increased.
Keywords: Burnout, Job Satisfaction, Work Efficiency, Workload, Healthcare Sector
Ozet
Saglik sektorii, insanla birebir temas gerektiren yapisi nedeniyle tiikenmisligin en yogun
yasandig1 ¢alisma alanlarindan biri olarak 6ne ¢ikmaktadir. Yogun is yiikii, stirekli sorumluluk
hissi ve duygusal talepler, saglik ¢alisanlarinda tilkenmisligi tetikleyen temel mesleki risk
faktorleri arasinda yer almaktadir. Tiikenmisligin temel nedenleri arasinda is yiikii ve stresin
yer aldigi, bu durumun ¢alisanlarin motivasyonunu azaltarak i doyumunu olumsuz etkiledigi
bildirilmektedir.
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Saglik calisanlarinda tiikenmisligin artmasi, yalnizca bireysel iyi olusu degil, ayn1 zamanda
sunulan hizmetin niteligini de dogrudan etkilemektedir. Saglik hizmetlerinde calisanlarin
psikolojik iyi olus diizeylerinin azalmasi, is doyumunda belirgin bir diislisle birlikte mesleki
tatminsizligi artirmaktadir. Is doyumunun azalmasi, ¢alisanlarin hizmet sunumuna yonelik
tutumlarin1 da olumsuz yonde etkilemektedir. Pandemi doneminde saglik calisanlarinda
gbzlenen artmis tilkkenmislik diizeyi, isten alinan psikolojik tatmini ciddi bi¢imde azaltmustir.
Bu siirecte yasanan belirsizlik ve yogunluk, is doyumundaki kaybin daha derin ve kalic1 hale
gelmesine neden olmustur.

Saglik kurumlarinda biitiinciil insan kaynaklari politikalarinin gelistirilmesi, verimlilik ve
kurumsal siirdiiriilebilirlik agisindan kritik 6neme sahiptir. Calisan memnuniyeti ile hizmet
kalitesi arasindaki giiclii iligki, saglik kurumlarinda kalite yonetimi siireglerinin ¢alisan odakl
ele alinmasini gerekli kilmaktadir. Tiikenmisligin goz ard1 edilmesi, yalnizca personel kaybina
degil, hasta memnuniyetinde ve kurumsal itibarda da ciddi kayiplara yol agabilmektedir.
Pandemi siireci, saglik ¢alisanlarinda tiilkenmisligin sistemik bir sorun oldugunu agik bicimde
ortaya koymustur. Bu dogrultuda, saglik calisanlarin tiikkenmisligini azaltmaya yonelik;
calisanlarda tiikenmislige sebep olan faktorler azaltilmaly, is ylikii dengelenmeli, is doyumu ve
is verimliligi artirilmalidir.

Anahtar Kelimeler: Tiikenmislik, Is Tatmini, Is Verimliligi, Is Yiikii, Saglik Sektorii

SAGLIK CALISANLARINDA TUKENMISLIGIN KAVRAMSAL CERCEVESI

Tiikenmislik, bireyin is ortaminda maruz kaldigi kronik duygusal ve kisilerarasi stresorlere
karst gelistirdigi, duygusal tiikenme, duyarsizlasma ve kisisel basari hissinde azalma ile
karakterize edilen ¢ok boyutlu bir sendrom olarak tanimlanmaktadir. Bu sendrom, yalnizca
bireysel bir stres tepkisi olarak degil, ¢alisanin isiyle kurdugu iliskinin 6rgiitsel baglam i¢inde
bozulmasiin bir sonucu olarak ele alinmaktadir (Maslach, 2001). Saglik sektorii, insanla
birebir temas gerektiren yapisi nedeniyle tiikenmisligin en yogun yasandigr c¢alisma
alanlarindan biri olarak 6ne ¢ikmaktadir. Yogun is yiikii, stirekli sorumluluk hissi ve duygusal
talepler, saglik ¢alisanlarinda tiikenmisligi tetikleyen temel mesleki risk faktorleri arasinda yer
almaktadir (Esen, 2019). Tiikenmisligin temel nedenleri arasinda is yiikii ve stresin yer aldigi,
bu durumun c¢alisanlarin motivasyonunu azaltarak 1s doyumunu olumsuz etkiledigi
bildirilmektedir. Saglik ¢alisanlarinda tiikenmisligin artmasi, yalnizca bireysel iyi olusu degil,
aym zamanda sunulan hizmetin niteligini de dogrudan etkilemektedir (Oztiirk, 2020). Orgiitsel
catigsma ve Orgiitsel stres, saglik calisanlarinin tiikkenmislik diizeylerini artiran ve is yasam
kalitesini diisiiren 6nemli yapisal faktorler arasinda yer almaktadir. Bu faktorlerin streklilik
kazanmasi, ¢alisanlarin is tatmini ve Orgiit i¢i verimlilik algilarinda belirgin bozulmalara yol
acmaktadir (Sivuk & Seyhan, 2021). Saglik hizmetlerinde kalite algisi, ¢calisanlarin psikolojik
iyi oluslart ve tliikenmislik diizeyleriyle yakindan iligkili bir kavram olarak
degerlendirilmektedir. Calisanlarin tilkenmislik yasamasi, hasta memnuniyetini ve kurumsal
kalite standartlarinin siirdiiriilebilirligini olumsuz yonde etkilemektedir (Atak ve ark., 2018).
IS STRESI VE ORGUTSEL FAKTORLERIN TUKENMISLIGE ETKISI

Is stresi, ¢alisma yasaminda bireyin bas etme kaynaklarini asan taleplerle karsilasmasi sonucu
ortaya ¢ikan ve uzun siireli maruziyet durumunda tilkenmislige yol agabilen temel bir risk
faktorii olarak tamimlanmaktadir. Ozellikle is yiikii, kontrol eksikligi ve diil yetersizligi gibi
orgiitsel unsurlarin bir arada bulunmasi, tiikenmisligin gelisimini hizlandiran yapisal bir zemin
olusturmaktadir (Maslach, 2001). Saglik ¢alisanlarinin yogun is temposu, zaman baskis1 ve
yiiksek sorumluluk diizeyi altinda c¢alismalari, is stresinin siireklilik kazanmasina neden
olmaktadir. Bu durumun devam etmesi, c¢alisanlarda duygusal tiikenme ve mesleki
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yabancilagsma gibi tiikenmiglik belirtilerinin ortaya ¢ikmasini kolaylastirmaktadir (Esen, 2019).
Is yiikii ve orgiitsel stresin artmasi, saglik calisanlariin motivasyon diizeylerini diisiirerek
tiilkenmislik riskini belirgin bi¢imde artirmaktadir. Orgiitsel destek mekanizmalarinin
yetersizligi ise stresin ¢alisan iizerindeki yikic1 etkisini daha da derinlestirmektedir (Oztiirk,
2020). Orgiitsel catisma ve orgiitsel stresin birlikte goriilmesi, saglik calisanlarinin is yasam
kalitesini olumsuz yonde etkileyerek tliikenmisligin gelisimine zemin hazirlamaktadir. Bu
stresorlerin stireklilik kazanmasi, ¢alisanlarin hem psikolojik dayanikliliklarini hem de Orgute
olan baglliklarimi zayiflatmaktadir (Sivuk & Seyhan, 2021). Saglik kurumlarinda yasanan
yonetsel aksakliklar ve iletisim sorunlari, c¢alisanlarin stres algisini artirarak tiikenmislik
duzeylerini yukseltebilmektedir. Ozellikle kalite standartlarmm etkin uygulanmadig
kurumlarda, ¢alisanlarin maruz kaldigr Orglitsel stresin daha belirgin hale geldigi
bildirilmektedir (Atak ve ark., 2018). Pandemi siirecinde saglik c¢alisanlarinin maruz kaldigi
asirt is yuki, belirsizlik ve kontrol kaybi, tilkenmigligi tetikleyen baglica orgiitsel faktorler
arasinda yer almistir. Yetersiz liderlik iletisimi ve sinirli 6rgiitsel destek, pandemi déneminde
is stresinin tilkenmislige doniismesini hizlandiran unsurlar olarak 6ne ¢ikmistir (Daneshvar &
Otterbach, 2025).

TUKENMISLIGIN iS DOYUMU UZERINDEKI YIKICI ETKIiLERI

Tiikenmislik, calisanlarin yaptiklar1 ige yonelik anlam ve tatmin duygularini asamali olarak
zayiflatan temel bir psikososyal siire¢ olarak tanimlanmaktadir. Bu siireg ilerledikge, ise yonelik
olumlu duygular yerini duygusal uzaklasmaya ve kalict bir tatminsizlik haline birakmaktadir
(Maslach, 2001). Uzun siireli is stresi sonucunda gelisen tilkenmislik, saglik calisanlarinin
mesleklerine yonelik istekliliklerini belirgin bi¢cimde azaltmaktadir. Bu durum, calisanlarin
islerinden aldiklar1 doyumun diismesine ve mesleki motivasyon kaybinin derinlesmesine yol
acmaktadir (Esen, 2019). Saglik ¢alisanlarinda tiikkenmislik diizeyinin artmasi, motivasyon
azalmasi {izerinden is doyumunu olumsuz ydnde etkilemektedir. Is doyumundaki bu azalma,
calisanlarin mesleki rollerini daha anlamsiz algilamalarina neden olabilmektedir (Oztiirk,
2020). Orgiitsel stres ve is yasam kalitesindeki diisiis, tiikkenmislik aracihigiyla saglik
calisanlarinin i doyumunu zayiflatan temel yapisal faktorler arasinda yer almaktadir. Bu
faktorlerin birlikte varhigi, calisanlarin islerine yonelik olumlu tutum gelistirmelerini
giiclestirmektedir (Sivuk & Seyhan, 2021). Saglik hizmetlerinde ¢alisanlarin psikolojik iyi olug
diizeylerinin azalmasi, i3 doyumunda belirgin bir disiisle birlikte mesleki tatminsizligi
artirmaktadir. Is doyumunun azalmasi, ¢alisanlarin hizmet sunumuna yonelik tutumlarmni da
olumsuz yonde etkilemektedir (Atak ve ark., 2018). Pandemi doneminde saglik c¢alisanlarinda
gozlenen artmis tlikenmislik diizeyi, isten alinan psikolojik tatmini ciddi bigimde azaltmistir.
Bu siirecte yasanan belirsizlik ve yogunluk, is doyumundaki kaybin daha derin ve kalict hale
gelmesine neden olmustur (Daneshvar & Otterbach, 2025).

TUKENMISLIK, ISTEN AYRILMA NIYETI VE KURUMSAL
SURDURULEBILIRLIK

Tilikenmisligin ilerlemesiyle birlikte azalan is doyumu, ¢alisanlarin kendilerini mesleki agidan
etkisiz ve yetersiz hissetmelerine neden olarak bireysel verimlilik algisinda belirgin bir diisiis
yaratmaktadir. Bu durum, yalnizca performans kaybi ile sinirli kalmamakta; ayn1 zamanda
hizmet sunumunda isteksizlik, duygusal uzaklagma ve mesleki anlam kaybi1 gibi sonuclar1 da
beraberinde getirmektedir (Maslach, 2001). Saglik calisanlarinda is doyumunun azalmasi, is
streclerine yonelik motivasyonun diismesine ve gorevlerin yalnizca zorunluluk gergevesinde
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yerine getirilmesine yol agmaktadir. Bu durumun siireklilik kazanmasi, hem bireysel
verimlilikte hem de ekip diizeyinde hizmet {iretim kapasitesinde azalmaya neden olmaktadir
(Esen, 2019). Tiikkenmislik ve diisiik i3 doyumu, saglik ¢alisanlarinin performans diizeylerini
olumsuz yonde etkileyerek hizmet sunumunun niteliginde gozle goriiliir bir bozulmaya yol
acmaktadir. Verimlilikte yasanan bu diisiis, saglik hizmetlerinin siirekliligi ve etkinligi
acisindan ciddi bir risk faktorii olarak degerlendirilmektedir (Oztiirk, 2020). Is doyumundaki
azalma, orgiitsel stres ve catisma ile birlestiginde saglik calisanlarinin verimlilik algilarin
zayiflatarak hizmet kalitesinin diismesine zemin hazirlamaktadir. Bu siireg, saglik kurumlarinda
hem bireysel hem de kurumsal performansin uzun vadede zarar gérmesine neden olmaktadir
(Sivuk & Seyhan, 2021). Saghik kurumlarinda c¢alisan memnuniyetinin azalmasi, hasta
memnuniyeti ve algilanan hizmet kalitesi iizerinde dogrudan ve giiclii bir olumsuz etki
yaratmaktadir. Calisanlarin i3 doyumlarinin  diisik olmasi, kalite standartlarinin
stirdiiriilebilirligini zorlagtirarak kurumlarin hizmet sunum basarisini zayiflatmaktadir (Atak ve
ark., 2018). Pandemi doneminde artan tiikenmislik ve azalan is doyumu, saglik hizmetlerinde
hata yapma riskini artirarak hizmet kalitesini tehdit eden yapisal bir sorun haline gelmistir. Bu
donemde verimlilik kaybi1 yalnizca bireysel diizeyde degil, saglik sistemlerinin genel isleyisini
etkileyen kritik bir sorun olarak ortaya ¢ikmistir (Daneshvar & Otterbach, 2025).
KORUYUCU YAKLASIMLAR VE ORGUTSEL MUDAHALE STRATEJILER]
Tiikenmisligin azaltilmasina yonelik miidahalelerde, is-kisi uyumunu gozeten ve Orgiitsel
kosullar1 hedefleyen yaklasimlarin etkisinin izlenebilmesi i¢in miidahale odakl
degerlendirmeler &zellikle dnem kazanmaktadir (Maslach, 2001). Is stresinin azaltilabilmesi,
stresten kaynaklanan zararli sonuglarin Oniine geg¢ilmesini ve Orgiitlerin finansal/isgiicii
kayiplarinin azaltilmasini miimkiin kilabilir (Esen, 2019). Saglik ¢alisanlarinda tiikkenmislik ile
is doyumu arasinda negatif iliski bulunmasi, kurumlarin ¢alisan motivasyonunu gii¢lendirecek
onleyici uygulamalara ydnelmesini gerekli kilmaktadir (Oztiirk, 2020). Is tatmini ile isten
ayrilma niyeti arasinda negatif yonlii iliski saptanmasi, is yagam kalitesini ylikseltmeye doniik
kurumsal diizenlemelerin personel siirekliligi agisindan kritik oldugunu gdstermektedir. Is
stresinin artmasiyla isten ayrilma niyetinin yiikseldigine dair bulgular, stres ydnetimi
politikalarinin ¢alisan1 elde tutma stratejisinin temel parcasi olmasi gerektigine isaret
etmektedir (Sivuk & Seyhan, 2021). Ozel saglik kurumlarinda Saglikta Kalite Standartlari
farkindaliginin artmasinin hasta sikayetlerini azaltip hasta memnuniyetini artirabilecegi, dolayl
olarak calisan-is yiikii dengesini de iyilestirebilecek bir kalite iklimi olusturabilecegini
diisiindiirmektedir (Atak ve ark., 2018). Orgiit odakli miidahalelerde is yiikii yonetimi,
ozerklik/is kontrolii ve liderlikle iletisimin gliglendirilmesi; yalniz COVID-19 donemi i¢in degil
gelecekteki krizlere hazirlik icin de temel bir yol haritasi olarak dnerilmektedir (Daneshvar &
Otterbach, 2025).

SONUC VE ONERILER

Bu derleme, saglik ¢alisanlarinda tiikenmisligin yalnizca bireysel bir psikolojik sorun degil,
calisan ile isi arasindaki iliskinin 6rgiitsel baglamda bozulmasinin bir sonucu oldugunu ortaya
koymaktadir. Tiikenmisligin devam etmesi durumunda saglik ¢alisanlarin is doyumu azalmakta
ve verimliligi diigsmektedir. Saglik ¢alisanlarinin maruz kaldig1 yogun is stresi ve duygusal yuk,
tiikenmisligin temel kaynagini olusturmakta ve bu durum mesleki tatmini belirgin bigimde
zayiflatmaktadir. Bu baglamda, ¢alisanlarin psikososyal dayanikliligini artirmaya yonelik
onleyici yaklasimlar saglik kurumlart igin kacinilmaz hale gelmektedir (Esen, 2019).
Tiikenmislik ile is doyumu arasindaki olumsuz iligki, saglik hizmetlerinin niteligini dogrudan
etkileyen kritik bir sorun alan1 olarak 6ne ¢ikmaktadir. Bu nedenle, tiikenmisligin azaltilmasina
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yonelik girisimler yalnizca ¢alisan refahini degil, sunulan hizmetin kalitesini de iyilestirme
potansiyeli tasimaktadir (Oztiirk, 2020). Orgiitsel stres ve catismanin azaltilmasi, is yasam
kalitesinin artirilmasi yoluyla hem tiikenmisligin hem de isten ayrilma niyetinin kontrol altina
alimmasinda etkili bir strateji olarak degerlendirilmektedir. Saglik kurumlarinda biitiinciil insan
kaynaklar1 politikalarinin gelistirilmesi, verimlilik ve kurumsal siirdiiriilebilirlik acgisindan
kritik 6neme sahiptir (Sivuk & Seyhan, 2021). Calisan memnuniyeti ile hizmet kalitesi
arasindaki giiclii iliski, saglik kurumlarinda kalite yonetimi siireglerinin c¢alisan odakli ele
alimmasini gerekli kilmaktadir. Tikenmisligin géz ardi edilmesi, yalnizca personel kaybina
degil, hasta memnuniyetinde ve kurumsal itibarda da ciddi kayiplara yol agabilmektedir (Atak
ve ark., 2018). Pandemi siireci, saglik calisanlarinda tiikenmisligin sistemik bir sorun oldugunu
acik bigimde ortaya koymustur (Daneshvar & Otterbach, 2025). Bu dogrultuda, saglik
caligsanlarin tiikenmisligini azaltmaya yonelik; ¢alisanlarda tiikenmislige sebep olan faktorler
azaltilmaly, is yikii dengelenmeli, is doyumu ve is verimliligi artirilmalidir.
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ABSTRACT

Violence in healthcare institutions negatively affects employees' professional roles and their
relationships with patients. The transformation process in healthcare services, along with the
evolution of the physician-patient relationship into a market relationship, has weakened the
professional authority of healthcare workers. It is stated that this transformation has contributed
to the normalization of violence and the shift of healthcare service delivery to a conflictual
ground.

It is reported that healthcare workers are not only exposed to actual violent incidents but also
work under a constant perception of threat, which in itself constitutes a risk factor. It is
emphasized that the fear of violence is a significant factor negatively affecting the quality of
healthcare services. Violence against healthcare workers is described as a multidimensional
problem that directly threatens the quality of healthcare services and patient safety. This
situation can pose a serious threat to the continuity of healthcare services. It has been found that
developing institutional policies to prevent violence positively affects job performance by
increasing the organizational commitment of healthcare workers. Such policies contribute to
creating a sustainable working environment in healthcare institutions. It is emphasized that the
transformation process in the healthcare system provides a fundamental context that must be
considered in the design of policies aimed at preventing violence. It is stated that reducing the
pressures created by marketization dynamics is important for producing long-term and
sustainable solutions in combating violence in healthcare.

The World Health Organization states that institutional regulations, training programs, and legal
mechanisms must be addressed together for the fight against violence in healthcare to be
effective. Existing legal regulations aimed at reducing violence in healthcare are limited in
terms of deterrence and therefore require more comprehensive policy interventions.

Key Words: Violence, Healthcare Delivery, Training Programs, Legal Mechanisms.

OZET

Saglik kurumlarinda yasanan siddetin, ¢alisanlarin mesleki rollerini ve hasta ile kurduklar
iliskiyi olumsuz yonde etkilemektedir. Saglik hizmetlerinde yasanan doniisiim siireciyle birlikte
hekim-hasta iligkisinin piyasa iliskisine evrilmesi, saglik ¢alisanlarinin mesleki otoritesini
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zayiflatmistir. Bu donilisiimiin, siddetin siradanlagsmasina ve saglik hizmeti sunumunun
catismali bir zemine tasinmasina katki sagladigi ifade edilmektedir.

Saglik calisanlarinin yalnizca fiili siddet olaylarina degil, ayn1 zamanda siirekli bir tehdit algist
altinda calistiklar1 ve bu durumun basli basina bir risk faktorii olusturdugu bildirilmektedir.
Siddet korkusunun saglik hizmetlerinin niteligini olumsuz etkileyen 6nemli bir unsur oldugu
vurgulanmaktadir. Saglik ¢alisanlarina yonelik siddetin, saglik hizmetlerinin kalitesini ve hasta
giivenligini dogrudan tehdit eden ¢ok boyutlu bir sorun oldugu belirtilmektedir. Bu durum,
saglik hizmetlerinin siirekliligi acisindan ciddi bir tehdit olusturabilmektedir. Siddetin
onlenmesine yonelik kurumsal politikalarin gelistirilmesinin, saglik ¢alisanlarinin orgiitsel
baghligini artirarak is performansini olumlu yonde etkiledigi ortaya konulmustur. Bu tiir
politikalar, saglik kurumlarinda siirdiiriilebilir bir calisma ortami olusturulmasina katki
sunmaktadir. Saglik sisteminde yasanan doniisiim siirecinin, siddetin dnlenmesine yonelik
politikalarin tasariminda dikkate alinmasi gereken temel bir baglam sundugu vurgulanmaktadir.
Piyasalasma dinamiklerinin yarattigi baskilarin azaltilmasinin, saglikta siddetle miicadelede
uzun vadeli ve kalic1 ¢ozlimler tiretilmesi agisindan 6nemli oldugu belirtilmektedir.

Diinya Saghk Orgiitii, saglikta siddetle miicadelenin etkili olabilmesi igin kurumsal
diizenlemeler, egitim programlar1 ve yasal mekanizmalarin birlikte ele alinmasi gerektigini
belirtmektedir. Saglikta siddetin azaltilmasina yonelik mevcut yasal diizenlemeler, caydiricilik
acisindan smirhi kalmakta ve bu nedenle daha kapsamli politika miidahalelerine ihtiyag
duyulmaktadir.

Anahtar Kelimeler: Siddet, Saglik Kurumlari, Egitim Programlari, Yasal Mekanizmalar.

SIDDET VE SAGLIK HiZMETLERI

Siddet, Diinya Saglik Orgiitii tarafindan bireyin kendisine ya da baskalarina yonelik fiziksel
veya psikolojik giic kullanimi1 sonucu ciddi saglik sonuglari doguran bir olgu olarak
tanimlanmakta ve kiiresel bir halk saglig1 sorunu olarak degerlendirilmektedir (World Health
Organization, 2002). Saglik alaninda yasanan siddetin, yalnizca bireysel zararlarla sinirlt
kalmayarak saglik sistemlerinin isleyisini zayiflattigi ve hizmet sunumunu olumsuz etkiledigi
vurgulanmaktadir (World Health Organization, 2002). Saglik calisanlarinin siddete maruz
kalma riskinin diger sektorlere kiyasla belirgin bigimde daha yiiksek oldugu ve bu durumun
saghik hizmetlerinin dogasiyla yakindan iliskili oldugu bildirilmektedir (Ozdogan ve ark.,
2023). Saglikta siddetin, saglik calisanlarinin fiziksel ve ruhsal biitiinliigiinii tehdit ederek
hizmet kalitesinde diisiise neden oldugu ifade edilmektedir (Ozdogan ve ark., 2023). Tiirkiye’de
saglik kurumlarinda yasanan siddet olaylarinin biiyiik boliimiiniin acil servisler ve
polikliniklerde gerc¢eklestigi ve vakalarin ¢cogunlugunu s6zel siddetin olusturdugu saptanmistir
(Torun, 2020). Beyaz Kod kayitlarinin incelenmesi, saglik c¢alisanlarina yonelik siddet
bildirimlerinin yillar i¢inde artig egiliminde oldugunu ortaya koymaktadir (Torun, 2020). Saglik
kurumlarinda yasanan siddetin, ¢alisanlarin mesleki rollerini ve hasta ile kurduklar iliskiyi
olumsuz yonde etkiledigi belirtilmektedir (Esen & Aykal, 2020). Ozellikle yogun hasta
sirkiilasyonunun oldugu birimlerde ¢alisan saglik personelinin siddete daha sik maruz kaldigi
bildirilmektedir (Esen & Aykal, 2020). Saglik hizmetlerinde yasanan doniisiim siireciyle
birlikte hekim—hasta iliskisinin piyasa iligkisine evrilmesi, saglik calisanlarinin mesleki
otoritesini zayiflatmistir (Unliitiirk, 2023). Bu déniisiimiin, siddetin siradanlasmasina ve saglik
hizmeti sunumunun catismali bir zemine tasimmasina katki sagladigi ifade edilmektedir
(Unliitiirk, 2023). Saglhk ¢alisanlarinin yalnizca fiili siddet olaylarina degil, ayn1 zamanda
stirekli bir tehdit algis1 altinda calistiklari ve bu durumun bash basina bir risk faktorii
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olusturdugu bildirilmektedir (Hatipogullar1 & Cetin, 2025). Siddet korkusunun saglik
hizmetlerinin niteligini olumsuz etkileyen Onemli bir unsur oldugu vurgulanmaktadir
(Hatipogullar1 & Cetin, 2025). Saglik kurumlarinda yasanan siddetin, ¢alisanlarin giivenlik
algisin1 zayiflatarak hizmet sunumunda aksamalara yol actigi ifade edilmektedir (Eren,
Caliskan & Koroglu, 2023). Bu durumun, saglik hizmetlerinin siirekliligi agisindan ciddi bir
tehdit olusturdugu belirtilmektedir (Eren ve ark., 2023).

SAGLIK CALISANLARINDA KORKU, TUKENMISLIK VE PERFORMANS
ILISKiSi

Saglik caliganlarinin siddete maruz kalma ya da maruz kalma korkusu yasamasinin, algilanan
is stresini artirdigr bildirilmektedir (Hatipogullart & Cetin, 2025). Siddet korkusunun,
calisanlarda mesleki yabancilasmay1 tetikleyerek tiikenmislik siirecini hizlandirdig1 ifade
edilmektedir (Hatipogullar1 & Cetin, 2025). Isyerinde yasanan sdzel ve fiziksel siddetin, saglik
calisanlarinda duygusal tilkenme ve duyarsizlasma diizeylerini anlamli bigimde artirdigi
gosterilmistir (Nart, 2014). Siddetin, ¢alisanlarin is tatminini azaltti§1 ve mesleki motivasyonu
zayiflattigi bildirilmektedir (Nart, 2014). Siddet deneyimi yasayan saglik ¢alisanlarinin, hizmet
sunduklar1 bireylere kars1 daha mesafeli bir tutum gelistirdikleri ifade edilmektedir (Esen &
Aykal, 2020). Bu durumun, hasta—calisan iliskisini zedeleyerek saglik hizmetlerinin kalitesini
olumsuz etkiledigi belirtilmektedir (Esen & Aykal, 2020). Siddete maruz kalma algisinin,
saglik calisanlarinin is performansimi disiirdigii ve oOrgiitsel bagliligi zayiflattigi ortaya
konulmustur (Eren, Caliskan & Koéroglu, 2023). Orgiitsel degisime agikligin, siddet ile
performans arasindaki iliskide 6nemli bir aract rol oynadig: ifade edilmektedir (Eren ve ark.,
2023). Siddet ve siddet korkusunun, saglik calisanlarinda kronik stres ve kaygi diizeylerini
artirdigi bildirilmektedir (Kambur, 2025). Bu psikolojik yiikiin, tiikkenmislik diizeylerini
yiikselterek mesleki islevselligi olumsuz etkiledigi belirtilmektedir (Kambur, 2025). Saglik
calisanlarinin maruz kaldig1 siddetin, yalnizca bireysel degil, ayn1 zamanda orgiitsel performans
iizerinde de yikic1 etkiler yarattig1 vurgulanmaktadir (Ozdogan ve ark., 2023). Siddetin, saglik
hizmetlerinin verimliligini azaltan temel faktorlerden biri oldugu ifade edilmektedir (Ozdogan
ve ark., 2023). Saglik sistemindeki yapisal sorunlarin ve calisma kosullarinin, siddetin
psikolojik etkilerini derinlestirdigi belirtilmektedir (Unliitiirk, 2023). Bu durumun, saglik
caliganlarinin mesleki baghiligini ve performansini zayiflattigi ifade edilmektedir (Unliitiirk,
2023).

Saglik calisanlarina yonelik siddetin, saglik hizmetlerinin kalitesini ve hasta giivenligini
dogrudan tehdit eden c¢ok boyutlu bir sorun oldugu belirtilmektedir (World Health
Organization, 2002). Siddetin = Onlenememesi  durumunda saglik  sistemlerinin
stirdiiriilebilirliginin risk altina girdigi vurgulanmaktadir (World Health Organization, 2002).
Saglikta siddet, yalnizca bireysel olaylar olarak ele alinmamali ve yapisal faktorlerle yakindan
iliskili oldugu diisiiniilmelidir (Ozdogan ve ark., 2023). Bu baglamda siddetin, saglik
politikalarinin énemli bir degerlendirme alani olmasi gerektigi ifade edilmektedir (Ozdogan ve
ark., 2023). Beyaz Kod uygulamasinin, siddet olaylarmin goriiniir hale gelmesine katki
sagladig1 ancak tek bagina yeterli bir 6nleyici mekanizma olmadig: belirtilmektedir (Torun,
2020). Siddetin azaltilabilmesi i¢in daha kapsamli ve siirdiiriilebilir politikalara ihtiyag
duyuldugu ifade edilmektedir (Torun, 2020). Saglik kurumlarinda c¢alisan giivenliginin
saglanamamasinin, hizmet sunumunda kalite kaybina yol actig1 bildirilmektedir (Esen & Aykal,
2020). Bu durumun, saglik hizmetlerinden yararlanan bireyler agisindan da ciddi sonuglar
dogurdugu belirtilmektedir (Esen & Aykal, 2020). Siddet korkusu ve tiikkenmisligin, saglik
calisanlarinin mesleki performansimni ve kurumsal verimliligi olumsuz etkiledigi ortaya
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konulmustur (Hatipogullar1 & Cetin, 2025). Bu bulgular, saglikta siddetin yonetimsel bir sorun
olarak ele alinmasi gerektigini gostermektedir (Hatipogullar1 & Cetin, 2025). Saglik
calisanlarinin maruz kaldig1 siddetin, Orgiitsel baglhiligi ve is tatminini azalttigi ifade
edilmektedir (Nart, 2014). Bu durumun, saglik hizmetlerinin siirekliligi agisindan ciddi bir risk
olusturdugu belirtilmektedir (Nart, 2014).Saglik sisteminde yasanan doniisiimiin ve
piyasalasma dinamiklerinin, siddetin kalic1 bir sorun haline gelmesine katki sagladigi
vurgulanmaktadir (Unliitiirk, 2023). Bu nedenle saglikta siddetin onlenmesinin, sistem
diizeyinde biitiinciil politikalarla ele alinmas1 gerektigi ifade edilmektedir (Unliitiirk, 2023).

SIDDETIN KURUMSAL VE TOPLUMSAL YANSIMALARI

Saglikta siddetin yalnizca bireysel magduriyetler yaratmadigi, ayni zamanda saglik
sistemlerinin kurumsal isleyisini zayiflatarak hizmet sunumunda aksamalara yol agtig1
vurgulanmaktadir (World Health Organization, 2002). Diinya Saghk Orgiitii, saghk
caligsanlarina yonelik siddetin toplumun genel refahini etkileyen acil bir halk sagligi sorunu
oldugunu 6zellikle belirtmektedir (World Health Organization, 2002). Saglik calisanlarina
yonelik siddetin yayginlagmasinin, meslegin toplumsal sayginliini zedeledigi ve saglik
hizmetlerine duyulan giiveni azalttig1 ifade edilmektedir (Ozdogan ve ark., 2023). Bu durumun,
hasta—saglik calisani iligkisini daha kirilgan hale getirerek ¢atisma potansiyelini artirdigi
bildirilmektedir (Ozdogan ve ark., 2023). Beyaz Kod verileri, siddetin belirli birimlerde
yogunlagmasinin yani sira saglik kurumlarinin genelinde calisan giivenligi algisini zayiflattigin
gostermektedir (Torun, 2020). Siddet olaylarinin siireklilik kazanmasinin, saglik kurumlarinda
kalic1 bir gilivensizlik iklimi olusturdugu belirtilmektedir (Torun, 2020). Saglik kurumlarinda
yasanan siddetin, ¢alisanlarin kuruma olan bagliligin1 azalttig1 ve orgiitsel aidiyet duygusunu
zayiflattigl ifade edilmektedir (Esen & Aykal, 2020). Bu durumun, saglik hizmetlerinin
stirekliligi ve ekip i¢i is birligi tizerinde olumsuz etkiler yarattigi bildirilmektedir (Esen &
Aykal, 2020). Siddet gorme korkusunun, saglik calisanlarinda yalnmizca bireysel stres
yaratmakla kalmayip kurumsal verimlilik iizerinde de yipratict etkiler olusturdugu
vurgulanmaktadir (Hatipogullar1 & Cetin, 20 25). Siirekli tehdit algisinin, saglik hizmetlerinin
kalitesini dolayli olarak diisiiren 6nemli bir faktor oldugu ifade edilmektedir (Hatipogullar1 &
Cetin, 2025). Siddete maruz kalan ¢alisanlarin 6rgiitsel bagliliklarinin azaldigi ve bu durumun
is performansina olumsuz yansidig: ortaya konulmustur (Eren, Caliskan & Koroglu, 2023).
Kurumsal diizeyde siddetin normallesmesinin, saglik hizmetlerinde verim kaybimi
derinlestirdigi belirtilmektedir (Eren ve ark., 2023). Saglik hizmetlerinde yasanan doniisiim ve
piyasalasma dinamiklerinin, siddetin toplumsal diizeyde mesrulasmasina zemin hazirladigi
ifade edilmektedir (Unliitiirk, 2023). Bu yapisal doniisiimiin, saglik ¢alisanlarini hem kurumsal
hem de toplumsal agidan daha savunmasiz bir konuma ittigi vurgulanmaktadir (Unliitiirk,
2023).

ONLEME YAKLASIMLARI VE POLITIKA ONERILERIi

Saglik calisanlarina yonelik siddetin 6nlenebilmesi i¢in yalnizca bireysel giivenlik 6nlemlerinin
yeterli olmadigi, saglik sisteminin biitiiniinii kapsayan siirdiiriilebilir politikalarin hayata
gecirilmesi gerektigi vurgulanmaktadir (World Health Organization, 2002). Diinya Saglik
Orgiitii, saglikta siddetle miicadelenin etkili olabilmesi i¢in kurumsal diizenlemeler, egitim
programlar1 ve yasal mekanizmalarin birlikte ele alinmasi gerektigini belirtmektedir (World
Health Organization, 2002). Saglikta siddetin azaltilmasmna yonelik mevcut yasal
diizenlemelerin caydiricilik agisindan smirli kaldigi ve bu nedenle daha kapsamli politika
miidahalelerine ihtiya¢ duyuldugu ifade edilmektedir (Ozdogan ve ark., 2023). Siddetin
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onlenmesine yonelik girisimlerin, yalnizca cezai yaptirnmlarla degil, saglik calisanlarinin
haklarini giiclendiren yapisal reformlarla desteklenmesi gerektigi vurgulanmaktadir (Ozdogan
ve ark., 2023). Beyaz Kod uygulamasinin, siddet olaylarinin kayit altina alinmasi ve goriiniir
héle getirilmesi agisindan onemli bir ara¢ oldugu, ancak tek basina Onleyici bir mekanizma
olarak yeterli olmadig1 belirtilmektedir (Torun, 2020). Bu sistemin etkili olabilmesi i¢in,
bildirime dayal1 verilerin politika gelistirme siireclerinde aktif bigimde kullanilmas1 gerektigi
ifade edilmektedir (Torun, 2020). Saglik kurumlarinda ¢alisan giivenliginin kurumsal bir kiiltiir
haline getirilmemesinin, siddet olaylarinin devamliliginda belirleyici bir rol oynadig
bildirilmektedir (Esen & Aykal, 2020). Calisan giivenligini onceleyen yonetsel yaklasimlarin
benimsenmesinin, saglikta siddetin 6nlenmesinde kritik 6neme sahip oldugu vurgulanmaktadir
(Esen & Aykal, 2020). Siddet gorme korkusunun azaltilmasina yonelik miidahalelerin, saglik
caliganlarinin algilanan is stresini ve tiikenmislik diizeylerini diisiirmede etkili olabilecegi ifade
edilmektedir (Hatipogullar1 & Cetin, 2025). Bu baglamda, psikososyal destek
mekanizmalarmin giiclendirilmesinin saglik hizmetlerinin kalitesine dolayli katki saglayacagi
belirtilmektedir (Hatipogullar1 & Cetin, 2025).

SONUC VE ONERILER

Saglik calisanlarina yonelik siddetin, saglik hizmetlerinin kalitesini ve hasta giivenligini
dogrudan tehdit eden cok boyutlu bir sorun oldugu belirtilmektedir (World Health
Organization, 2002). Siddetin 6nlenmesine yonelik kurumsal politikalarin gelistirilmesinin,
saglik calisanlarinin orgiitsel bagliligini artirarak is performansini olumlu yonde etkiledigi
ortaya konulmustur (Eren, Caligkan & Koéroglu, 2023). Bu tiir politikalarin, saglik kurumlarinda
strdurdlebilir bir caligma ortami olusturulmasina katki sundugu ifade edilmektedir (Eren ve
ark., 2023). Saglik sisteminde yasanan doniisiim siirecinin, siddetin Onlenmesine yonelik
politikalarin tasariminda dikkate alinmasi gereken temel bir baglam sundugu vurgulanmaktadir
(Unliitiirk, 2023). Piyasalasma dinamiklerinin yarattigi baskilarin azaltilmasinmn, saglikta
siddetle miicadelede uzun vadeli ve kalici ¢ozlimler iiretilmesi acisindan onemli oldugu
belirtilmektedir (Unlitiirk, 2023).
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Ozet

Kiiresel iklim degisikligi ve bunun sonucunda ortaya g¢ikan beslenme aligkanliklarindaki
degisiklikler, hayvansal proteine olan talebi artirmis, bu da hayvancilik liretiminin artmasini ve
birim alan basina verimin yiikselmesini gerektirmis, dolayistyla fonksiyonel iirtinlerin iiretimini
artirmistir. Stirdiirtilebilir hayvancilikta yem girdileri, toplam tiretim maliyetlerinin %60-70’in1
olusturan en biiylik bileseni teskil eder; ayrica sera gazi emisyonlari, azot kayiplari ve su
kullannm1 gibi ¢evresel sonuglarda da belirleyici bir rol oynar. Bu nedenlerle, rasyon
stratejilerinin sadece yem maliyeti temelinde degil, ayn1 zamanda iiretim verimliligi ve ¢evresel
strdirdlebilirlik gostergeleri gergevesinde de yeniden degerlendirilmesi gerekmektedir. Bu
bildiride, diisiik maliyetli rasyonlar ile besin maddece optimize edilmis rasyonlar, siirdiiriilebilir
hayvansal iiretim bakis agisindan elestirel bir yaklasimla karsilastirilmistir. Arastirma sonuglari,
diisiik maliyetli rasyonlarin kisa vadede ekonomik avantaj saglayabildigini; ancak diisiik
sindirilebilirlik, zay1f yemden yararlanma orani ve artan metabolik stres nedeniyle uzun vadede
performans, hayvan saghigi ve ¢evresel siirdiiriilebilirlik (zerinde olumsuz etkiler
olusturabildigini gostermektedir. Tiirkiye kosullarinda yiiriitiilen ¢alismalar da benzer bigimde,
maliyet odakli besleme stratejilerinin tirlin kalitesi ve verimlilik iizerinde sinirlayici etkiler
yaratabildigine isaret etmektedir. Bununla birlikte, sindirilebilir besin maddeleri, amino asit
dengesi ve rumen fermentasyon etkinligini esas alan besin maddece optimize edilmis
rasyonlarin, yemden yararlanma oranini artirarak birim hayvandan elde edilen {iriin maliyetini
diistirdiigli, sera gazi emisyonlar1 ve kaynak kullanimini azaltti1 bildirilmistir. Bu ¢alismanin
amaci, rasyon stratejilerinin sadece ekonomik maliyet agisindan degil, ayn1 zamanda biyolojik
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performans ve g¢evresel siirdiiriilebilirlik gostergeleri temelinde de yeniden diisiiniilmesinin
gerekli oldugunu ortaya koymayi amaglamaktadir.

Anahtar Kelimeler: Surddrulebilir hayvansal tretim, Rasyon stratejileri, Yem maliyeti,
Biyolojik verimlilik, Cevresel etki, Ruminant besleme, Sorumlu tretim ve tiketim

Abstract: Global climate change and the resulting changes in dietary habits have led to an
increased demand for animal protein, necessitating increased livestock production and higher
yields per unit area, thereby increasing the production of functional products. In sustainable
livestock farming, feed inputs constitute the largest component, accounting for 60-70% of total
production costs; they also play a decisive role in environmental consequences such as
greenhouse gas emissions, nitrogen losses, and water use. For these reasons, ration strategies
need to be re-evaluated not only on the basis of feed cost but also within the framework of
production efficiency and environmental sustainability indicators. In this paper, low-cost
rations and nutrient-optimized rations are critically compared from the perspective of
sustainable animal production. The research results show that low-cost rations can provide
economic advantages in the short term; however, due to low digestibility, poor feed conversion
ratio, and increased metabolic stress, they can have negative effects on performance, animal
health, and environmental sustainability in the long term. Studies conducted in Turkey similarly
indicate that cost-focused feeding strategies can have limiting effects on product quality and
productivity. However, it has been reported that nutrient-optimized rations, based on digestible
nutrients, amino acid balance, and rumen fermentation efficiency, increase feed conversion
ratio, reduce the cost of product per animal, and decrease greenhouse gas emissions and
resource consumption. The aim of this study is to demonstrate that rationing strategies need to
be rethought not only in terms of economic cost, but also based on indicators of biological
performance and environmental sustainability.

Keywords: Sustainable animal production; Ration strategies; Feed cost; Biological efficiency;
Environmental impact; Ruminant nutrition, Responsible production and consumption

1.Giris

Kiiresel iklim degisikligi, tarimsal iiretim sistemleri lizerinde ¢ok boyutlu etkiler olusturarak
gida gilivenligi ve siirdiiriilebilir iretim agisindan 6nemli bir risk faktorii haline gelmistir. Artan
sicakliklar, yagis rejimindeki diizensizlikler ve asir1 iklim olaylarinin sikligindaki artis; mera
verimliligi, yem bitkileri iiretimi ve hayvansal iiretim sistemlerinin siirdiiriilebilirligi lizerinde
dogrudan etkiler yaratmaktadir (IPCC, 2019; FAO, 2021). Bu durum, ozellikle yem
kaynaklarinin sinirli oldugu bolgelerde hayvansal iiretim maliyetlerini artirmakta ve {iretim
sistemlerinin ¢evresel etkilerinin yeniden degerlendirilmesini zorunlu kilmaktadir.

Diinya niifusunun 2050 yilina kadar 9,5 milyar1 agmasi1 beklenirken, hayvansal protein
talebindeki artis Ozellikle gelismekte olan iilkelerde daha belirgin hale gelmektedir
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(Alexandratos ve Bruinsma, 2012; FAQ, 2019). Bu egilim, hayvansal {iretim sistemlerinin daha
yiiksek biyolojik verimlilikle ¢caligmasini zorunlu kilmakta; sinirli yem kaynaklar1 tizerindeki
baskiy1 giderek artirmaktadir (OECD—FAOQ, 2022).

Kiiresel 6l¢ekte niifus artisi, kentlesme ve gelir diizeyindeki yiikselis, hayvansal protein talebini
hem niceliksel hem de niteliksel olarak artirmaktadir (Alexandratos ve Bruinsma, 2012; FAO,
2019; OECD-FAOQ, 2022). Ozellikle ruminant kaynakli iiriinler (siit ve kirmiz1 et), yiiksek
biyolojik degere sahip protein saglamalarina karsin; yem kaynaklari, arazi kullanimi ve sera
gazi1 emisyonlar1 agisindan yogun c¢evresel baski altinda bulunmaktadir (Gerber ve ark., 2013;

IPCC, 2019).

Hayvansal iiretimde yaygin olarak benimsenen “daha fazla {iriin i¢in daha fazla yem” yaklagima,
ruminant besleme fizyolojisinin temel ilkeleriyle sinirli diizeyde ortiismektedir. Ruminantlarda
performans artiginin yalnizca yem miktarinin artirilmasiyla degil, yemden yararlanma
etkinligiyle dogrudan iliskili oldugu uzun siiredir vurgulanmaktadir. Nitekim Van Soest (1994,
2006), biyolojik verimliligin hayvan performansini belirleyen temel unsur oldugunu ortaya
koymustur. Tiirkiye’de yiiriitiilen ¢aligmalar da diisiik kaliteli kaba yem kullaniminin yaygin
oldugunu ve bunun sindirilebilirlik, performans ve genel biyolojik verimlilik iizerinde
siirlayict etkiler olusturdugunu gostermektedir (Kutlu ve Serbester, 2014; Aslim ve Danis,
2021).

Bu ¢ergevede, hayvansal {iretimde siklikla bagvurulan “daha fazla iiretim = daha fazla yem”
yaklagimi, biyolojik verimlilik ve g¢evresel siirdiiriilebilirlik agisindan yetersiz kalmaktadir
(Connor, 2015; Makkar, 2016). Yem maliyetini minimize etmeye odaklanan diisiik kaliteli
rasyon stratejileri, kisa vadede ekonomik avantaj saglayabilmekle birlikte; uzun vadede yemden
yararlanma oraninda diislis, metabolik bozukluklar, bagisiklik sisteminin baskilanmasi1 ve
cevresel yiiklerin artig1 gibi olumsuz sonuglara yol agabilmektedir (Ingvartsen ve Moyes, 2013;
Dijkstra ve ark., 2012; Rotz ve ark., 2019).

Ciftlik hayvanlariin beslenmesinde siirdiiriilebilirlik yalnizca verimi artirmakla sinirli olmayip
cevresel etkilerin azaltilmasi, ekonomik verimlilik ve hayvan refahini da icermektedir (Karakas
ve Yicel, 2025).

Mevcut literatiirde hayvansal iiretimde siirdiiriilebilirlik sorunu ¢ogunlukla yem maliyetleri
veya ¢evresel ¢iktilar lizerinden ayri ayri ele alinmaktadir. Ancak bu yaklagim, rasyon kalitesi
ile biyolojik verimlilik arasindaki biitiinciil iliskiyi yeterince yansitmamaktadir. Bu nedenle,
strdiiriilebilir hayvansal {iretim hedefleri dogrultusunda rasyon stratejilerinin yalnizca
ekonomik degil, ayn1 zamanda biyolojik ve cevresel performans gostergeleri temelinde
degerlendirilmesi gerekmektedir.
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Bu baglamda calismanin temel arastirma sorusu su sekilde formiile edilmistir:
Surdurdlebilir hayvansal Uretimde rasyon stratejilerinde dncelik yem maliyetinin
diisiiriilmesi mi, yoksa biyolojik ve cevresel verimliligin artirlmasi1 ma olmahdir?
Calismanin taslak hazirlanmasi ve dil diizeltme siireclerinde yapay zeka tabanli araglardan
(OpenAl, 2023) sinirh 6l¢iide yararlanilmistir; nihai igerik ve bilimsel yorumlar yazarlara aittir.

2. Diisiik Maliyetli Rasyon Yaklasimi: Ekonomik Kazan¢ mi, Biyolojik Kayip mi?

Diisiik maliyetli rasyon stratejileri, 6zellikle yem fiyatlarinin arttigt donemlerde fireticiler
acisindan cazip bir segenek olarak one c¢ikmaktadir. Bu yaklasim, ¢ogunlukla ucuz kaba
yemlerin, diisiik kaliteli silajlarin ve tarimsal yan firiinlerin rasyonlarda yiiksek oranlarda
kullanilmasina dayanmaktadir (Aslim ve Danis, 2021; Yildiz, 2023). Amag, birim yem fiyatini
diistirerek kisa vadeli ekonomik rahatlama saglamaktir.

Ancak mevcut literatiir, diisiik maliyetli rasyonlarin diislik sindirilebilirlik ve dengesiz besin
madde profilleri nedeniyle yem tliketimini artirmasina ragmen, performans kazanimlarinda
sinirhi diizeyde artis sagladigini gostermektedir. (Nkrumah ve ark., 2006). Bu durum, yemden
yararlanma oraninin diigmesine ve biyolojik verimliligin zayiflamasina yol agmaktadir. Uzun
vadede ise artan kuru madde tiikketimine kargin canli agirlik artigi ve siit verimindeki sinirl
iyilesmeler, ekonomik kazancin beklenen diizeyde ger¢eklesmemesine neden olmaktadir.

Diisiik kaliteli yemlerin yaygin kullanimi, rumen fermentasyon dinamiklerini de olumsuz
etkilemektedir. Sindirilebilirligin azalmasi, ruminal pH dalgalanmalarini artirmakta; subklinik
asidoz riskini yilikseltmekte ve enerji kayiplarina yol agmaktadir (Van Soest, 1994; Dijkstra ve
ark., 2012). Bu fizyolojik bozulmalar, metabolik stresin artmasi, bagisiklik fonksiyonlarinin
baskilanmasi ve saglik problemlerinin ortaya ¢ikmasi ile yakindan iliskilidir (Ingvartsen ve
Moyes, 2013).

Tiirkiye’de yapilan saha caligmalari, iireticilerin yem maliyetini diisiirme amaciyla rasyon
kalitesinden 6diin verdigini ve bunun karkas kalitesi, et kalitesi ve Urun standardizasyonunu
olumsuz etkiledigini gostermektedir (Oneng ve Ozdogan, 2022; Yildiz, 2023). Ayrica bu
caligmalar, diislik maliyetli rasyonlarin goriinilir yem maliyeti avantajina karsin; saglik giderleri,
performans kayiplari ve iiriin kalite diisiisleri yoluyla gizli ekonomik kayiplar yarattigini ortaya
koymaktadir.

Ozellikle gelismekte olan iilkelerde, yem maliyetlerinin toplam iiretim maliyetleri igindeki
yiiksek pay1 nedeniyle diisiik maliyetli rasyon stratejileri yaygin bigimde tercih edilmektedir
(Kutlu ve Serbester, 2014; Yildiz, 2023; Boga ve Canga Boga, 2025). Ancak bu yaklagim, kisa
vadeli maliyet odakl1 bir bakis acisini1 yansitmaktadir ve biyolojik verimlilik ile uzun vadeli
stirdiiriilebilirlik hedefleriyle ¢ogu zaman ¢elismektedir.

Yem giderleri igletme giderlerinin yaklasik olarak %60-70 ini kapsamaktadir. Bu giderlerin
ciftlik maliyetine etkisini azaltmak ve hayvanlardan elde edilecek olan verimleri meydana
gelecek artis i¢in farkli rasyon hazirlama programlari mevcuttur. Ancak programlarin maliyetli
olmasindan dolay1 alternatif ancak eldeki imkanlarin kullanilmasi amaciyla tilkemizde de farkli
alternatif ¢6ziim yollart sunulan ¢aligmalar mevcuttur. Boga ve Cevik (2012) caligsmalarinda
daha ucuz yem kaynaklarinin kullanimina izin veren, karma yem, kesif yem veya kaba- kesif
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yem karigimlarinin hazirlanmasinda; yemlerin icerdigi besin maddelerini géz 6niinde tutan bir
program yazilimi tasarlamislardir. Tasarlanan yazilim giiniimiiz yazilim teknoloji dillerinden
olan C# programlama dili ile .Net teknolojisi destekli bir programlama yazilimi olan Microsoft
Visual Studio 2010 ile gergeklestirilmistir. Bu uygulamanin kullanilmasiyla, ruminant hayvan
isletmelerinde rasyonlarin; kisa zamanda, daha kolay ve daha ucuz yem kaynaklarimin
kullanilarak hazirlanmasina izin vermekte ve isletme karliliginmi artirilabilmektedir. Calisma
sayesinde yem hazirlama iglerinin pratiklestirilmesi, isletme karliliginin artmasi ve hayvanlarin
daha bilingli olarak beslenmesi saglanmaktadir. Yapilan ¢alismalara bakildiginda daha ¢ok
hayvanlardan birim olarak daha iyi performans elde edebilmek icin en ucuz rasyonlarin
yapilmaya calisildigr gozlemlenmistir. Bu durum ¢iftlik ortamlarinda yetistiricilerimizin de
genel olarak taleplerinden de kaynaklanan bir durum olmasindan dolay1 ¢aligmalarinda bu
yonde olmasina neden olmaktadir.

Bu ¢ercevede diisiik maliyetli rasyon stratejileri, ekonomik agidan rasyonel bir ¢éziim gibi
gorinmekle birlikte; biyolojik verimlilik, hayvan sagligi, {iriin kalitesi ve cevresel etkiler
birlikte degerlendirildiginde, siirdiiriilebilir hayvansal iiretim acisindan ciddi smirhiliklar
icermektedir. Dolayisiyla “diigiik yem fiyat1” odakli besleme yaklagiminin, “yiiksek biyolojik
verimlilik” hedefiyle yeniden sorgulanmasi gerekmektedir.

3. Besin Maddece Optimize Edilmis Rasyonlar ve Biyolojik Verimlilik

Besin maddece optimize edilmis rasyonlar, rasyon formiilasyonunda ham protein ve metabolik
enerji dlzeylerinin 6tesine gecerek; sindirilebilirlik, amino asit profili ve rumen fermentasyon
etkinligini temel alan bir yaklagimi ifade etmektedir (NRC, 2001; Dijkstra ve ark., 2012). Bu
yaklagimin temel amaci, hayvanin fizyolojik ve iiretim diizeyine 6zgii gercek besin madde
gereksinimlerinin daha hassas bigimde karsilanmasidir.

Literatiirde yer alan ¢ok sayida ¢aligma, besin maddece optimize edilmis rasyonlarin yemden
yararlanma oranini artirdigini ve birim iiriin basina yem tiiketimini diisiirdiiglinii ortaya
koymaktadir (Connor, 2015; Tedeschi ve Fox, 2018). Bu durum, rasyonun birim maliyetinin
yiiksek olmasina karsin, birim iiriin bagina toplam maliyetin azalabilmesine gostermektedir.
Dolayistyla ekonomik degerlendirme, yalnizca yem fiyati {izerinden degil, biyolojik c¢ikti
temelinde yapilmalidir.

Optimize rasyon stratejilerinin 6nemli bir bileseni olan rumen korumali amino asitler ve dengeli
protein kaynaklari, azot kullanim etkinligini artirmakta ve azot atilimin1 azaltmaktadir (Oh ve
ark., 2017). Bu durum hem hayvan performansinin iyilestirilmesine hem de ¢evresel yiiklerin
azaltilmasma katki saglamaktadir. Nitekim azot kullanim etkinligindeki artis, sera gazi
emisyonlariin ve ¢evresel kirliligin azaltilmas1 agisindan kritik bir gostergedir (Hristov ve ark.,
2013).

Tiirkiye 6zelinde degerlendirildiginde, kaliteli ve optimize edilmis rasyonlarin siklikla “pahali
rasyon” algisiyla degerlendirildigi goriilmektedir. Ancak yerli ¢aligmalar, dengeli besleme
stratejilerinin et kalitesini, iirlin standardizasyonunu ve ekonomik degeri artirabildigini
gostermektedir (Oneng ve Ozdogan, 2022). Bu bulgular, rasyon kalitesinin yem fiyati yerine
biyolojik verimlilik ve iiriin ¢iktis1 temelinde ele alinmasi gerektigine isaret etmektedir.
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Kaliteli rasyon kavrami, yalnizca ham protein veya metabolik enerji diizeyleriyle sinirl
degildir; sindirilebilirlik, amino asit profili, yag asidi kompozisyonu, anti-nutrisyonel faktorler
ve ruminal fermentasyon etkinliginin kapsamli bicimde degerlendirilmesini gerektirmektedir
(Van Soest, 2006; Tedeschi ve Fox, 2018). Bu kapsaml1 yaklagim, yemden yararlanma oraninin
artirllmasinin yani sira net protein kullanim etkinliginin (NUE) iyilestirilmesine de katki
saglamaktadir (Oh ve ark., 2017; Nkrumah ve ark., 2006).

Besin maddece optimize edilmis rasyonlar, performans artisinin Gtesinde; metan
emisyonlarinin ve azot atiliminin azaltilmasi yoluyla cevresel siirdiiriilebilirlige de katki
sunmaktadir (Beauchemin ve ark., 2020). Ancak literatiirde bildirilen bu faydalarin biiyiikliigii;
hayvanin fizyolojik durumu, iiretim seviyesi, genetik potansiyeli ve rasyon bilesimine bagl
olarak degiskenlik gostermektedir. Bu durum, rasyon kalitesinin mutlak bir kavramdan ziyade,
baglamsal ve sistem temelli bir ¢cercevede degerlendirilmesi gerektigini ortaya koymaktadir.

4. Cevresel Etki, Siirdiiriilebilirlik ve Yeni Yaklasimlar

Hayvan besleme stratejileri; sera gazi emisyonlari, azot atilimi ve su kullanimi gibi temel
cevresel gostergelerle dogrudan iligkilidir (Gerber ve ark., 2013; IPCC, 2019; Boga ve ark.,
2020; Kili¢ ve Boga, 2021; Boga ve ark., 2022;). Yapilan calismalarda yemden yararlanmanin
sindirilebilirligi yliksek yemlerle beslenen yiiksek verimli hayvanlarda birim iiriin bagina
cevresel ayak izini anlaml diizeyde azalttigini ortaya koymaktadir (Hristov ve ark., 2013; Rotz
ve ark., 2019). Bu durum, besleme stratejilerinin yalnizca ekonomik degil, ayn1 zamanda
cevresel siirdiiriilebilirlik acisindan da degerlendirilmesini zorunlu kilmaktadir.

Hayvanlar {izerinde yapilan farkli ¢calismalarin incelenmesinde sera gazlarinin azaltilmasinda
besleme lizerine etkilerin 6nemli bir rol oynadig: belirtilmistir (Kili¢ ve Boga, 2021). Bitkisel
ekstraktlarin hayvanlarin rasyonlarinda kullanilmasi ile ilgili yapilan ¢alismada sera gazlari
iizerine etkilerinden bahsedilmistir. Bitkisel ekstraktlarin tek basina etkilerinin yaninda birlikte
kullanilmalar1 da etkiledikleri belirtilmistir (Rofiq ve ark., 2012).

Tiirkiye 6zelinde degerlendirildiginde, su kaynaklarinin smirlilig1 ve iklim degisikligine baglh
belirsizlikler, hayvan besleme stratejilerinde su verimliligini kritik bir unsur haline
getirmektedir (Kara, 2025). Bu baglamda siirdiiriilebilir besleme yaklasimlari, yalnizca yem
maliyetini diisiirmeye odaklanan dar bir bakis agisindan ziyade, su kullanimi, azot dongiisii ve
sera gazi emisyonlar1 gibi cevresel ¢iktilari da kapsayan daha genis bir cergevede ele
alimmalidir.

Son yillarda siirdiiriilebilir hayvan besleme stratejileri, “feed efficiency> feed price”
paradigmasi1 dogrultusunda yeniden sekillenmektedir (Connor, 2015; Makkar, 2016).

Alternatif yem kaynaklari; tarimsal yan iirtinler, alg ve bocek proteinleri ile tek hiicre proteinleri
gibi yeni bilesenleri icermekte ve dogru formiilasyonla kullanildiginda ekonomik ve cevresel
avantajlar sunmaktadir. Ancak bu kaynaklarin sindirilebilirlikleri, anti-nutrisyonel faktor
icerikleri ve rumen fermentasyonu tlizerindeki etkileri dikkatle degerlendirilmelidir (Van Soest,
2006; Aslim ve Danig, 2021). Nitekim rumen korumali amino asitler gibi spesifik besleme
stratejileriyle desteklenmeyen rasyonlarda, ¢evresel kazanim beklentisi biyolojik verimlilikte
diisiisle sonuglanabilmektedir (Oh ve ark., 2017).
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Boga ve ark. (2020) Nigde bolgesinde siit sigirlarinin rasyonlari ¢iftlik bazinda hem hayvanlarin
ihtiyaclarinin hem de sera gazi salimiminin degerlendirildigi ¢alisma yapilmistir. Burada 1.
calismada farkli irklara sahip 6zel siit sigir1 ¢iftlikleri hayvan besleme ve sera gazi salinimin
etkisi degerlendirilmistir. Her ciftlikten hayvanlara verilen gilinliik rasyonlar1 istenmis,
ciftliklerden alinan bilgilerle hayvanin fizyolojik ihtiyaglar1 degerlendirilmistir. Ciftlikte elde
edilen yem hammaddeleri verilen oranlarla TMR haline getirilerek ciftlik icerisinde
hayvanlarin ihtiyaglarinin karsilanip karsilanmadigi belirlenmis ve hayvana verilen rasyonla
cevreye verilen sera gazlar1 da degerlendirilmistir.

Boga ve ark. (2022) Nigde bolgesinde yapilan 2. ¢alismada da yine farkli besi ¢iftliklerinden
elde edilen Burada 2. ¢alismada farkli irklara sahip 6zel besi ¢iftlikleri hayvan besleme ve sera
saliminin etkisi degerlendirilmistir. Besi siiresince her ¢iftlikten hayvanlara verilen giinliik
rasyonlar1 istenmis, c¢iftliklerden alinan bilgilerle hayvanin fizyolojik ihtiyaclar
degerlendirilmistir. Ciftlikte elde edilen yem hammaddeleri verilen oranlarla TMR haline
getirilerek ¢iftlik i¢erisinde hayvanlarin ihtiyaglarinin karsilanip karsilanmadigi belirlenmis ve
hayvana verilen rasyonla ¢evreye verilen sera gazlari da degerlendirilmistir. Her iki aligmanin
sonucunda hayvanlarin ihtiyaglarinin saglanmasinda yetersizlikler gozlemlenmesine ragmen
bilin¢li verilmeyen hayvanlara yapilan yanlis veya yetersiz besleme ile sera saliniminin arttigi
belirtilmistir. Burada rasyon hazirlamada destek alinmasi ve bilingli hayvan beslemenin
yapilmasi ile sera salinimlarinin da azaltilabilecegi belirtilmistir. Yasam Dongiisii Analizi (Life
Cycle Assessment, LCA) temelli ¢aligmalar, rasyon kalitesinin toplam g¢evresel ayak izi
uzerindeki belirleyici roliinii agik bicimde ortaya koymaktadir (de Vries ve de Boer, 2010; Rotz
ve ark., 2019). Bu caligsmalar, diisiik maliyetli ancak diisiik verimli rasyonlarin birim iiriin
basina c¢evresel yiikii  ylikseltebildigini ve rasyon kalitesinin  siirdiiriilebilirlik
degerlendirmelerinde kritik bir faktor oldugunu ortaya koymaktadir.

Mevcut bulgular birlikte degerlendirildiginde, siirdiiriilebilir hayvansal iiretimde temel
belirleyicinin yem fiyati1 degil, yemden elde edilen {iriin verimliligi oldugu anlasilmaktadir. Bu
durum, “ucuz yem” yaklasimindan “biyolojik ve ¢evresel verimlilik odakli besleme”
paradigmasina gecisin bilimsel ve pratik bir gereklilik oldugunu ortaya koymaktadir.

5. Tartisma

Mevcut literatiir, diisiik maliyetli rasyonlarin kisa vadede yem giderlerini azaltarak ekonomik
bir avantaj saglayabildigini; ancak bu avantajin uzun vadede biyolojik verimlilik ve ¢evresel
stirdiiriilebilirlik agisindan 6nemli riskler barindirdigini ortaya koymaktadir (Nkrumah ve ark.,
2006; Ingvartsen ve Moyes, 2013). Yemden yararlanma oranindaki diisiis, metabolik stres ve
saglik sorunlari, diisiik maliyetli rasyonlarin gériinmeyen ancak sistem diizeyinde belirleyici
olan maliyet bilesenleri olarak 6ne ¢ikmaktadir.

Tiirkiye’de gergeklestirilen ¢alismalar da maliyet odakli besleme stratejilerinin iiriin kalitesi,
karkas ozellikleri ve genel verimlilik iizerinde siirlayici etkiler olugturdugunu gostermektedir
(Kutlu ve Serbester, 2014; Yildiz, 2023). Bu bulgular, yem maliyetinin iiretici kararlarinda
baskin bir unsur olmasma karsin, biyolojik ¢iktilarin ¢ogu zaman ikincil planda
degerlendirildigine isaret etmektedir. Ozellikle kaba yem kalitesinin diisiik oldugu sistemlerde,
yem fiyat: lizerinden yapilan optimizasyonun biyolojik verimlilik kayiplarini telafi edemedigi
gorilmektedir.
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Her ne kadar ekonomik rasyonlar kisa vadeli maliyet avantajlartyla 6n plana ¢ikarilsa da bu
calismalarin 6nemli bir boliimii biyolojik verimlilik kaybi1 ve cevresel yukumlulikler gibi
dolayli maliyetleri goz ardi ederek dar bir perspektif sunmaktadir (Connor, 2015). Bu durum,
ekonomik analizlerde zaman ufkunun sinirli tutulmasinin, siirdiiriilebilirlik degerlendirmelerini
zayiflattigini diigiindiirmektedir.

Tiirkiye gibi yem hammaddelerinde diga bagimli ve iiretim maliyetlerinin yliksek oldugu
iilkelerde, kalite temelli besleme stratejilerine gecisin Oniinde ¢esitli yapisal engeller
bulunmaktadir. Bu engeller arasinda iiretici bilgi diizeyindeki yetersizlik, kisa vadeli karlilik
algisinin baskinlig1 ve etkin ve siirdiiriilebilir bir besleme danigmanlig1 altyapisinin sinirh
olmasi gibi Ozellikler sayilabilir (Kutlu ve Serbester, 2014; Yildiz, 2023). Bu kapsamda,
bilimsel bilgi ile saha uygulamalar1 arasindaki kopukluk, siirdiiriilebilir besleme stratejilerinin
benimsenmesini ve uygulanabilirligini zorlastirmaktadir.

Bu derlemede ele aliman calismalar bir biitiin olarak degerlendirildiginde, siirdiiriilebilir
hayvansal iiretimde rasyon stratejilerinin degerlendirilmesinde yem maliyetinin tek basina
yeterli bir gosterge olmadigi agikca goriilmektedir. Akademik literatiirde giderek giiglenen
goriis, biyolojik verimlilik ve cevresel stirdiiriilebilirlik gdstergelerinin biitiinlesmis bi¢cimde ele
alinmasi gerektigi yoniinde oldugudur.

Sonug olarak, 6zellikle gelismekte olan iilkelerde diisiik maliyetli rasyon politikalarinin uzun
vadede tretim siirdiiriilebilirligini zayiflatma potansiyeline sahip oldugu anlasiimaktadir.
Bununla birlikte, kalite temelli besleme stratejilerine gecisin yalnizca teknik bir mesele
olmadigy; tretici egitimi, danigmanlik sistemleri ve politika destekleriyle birlikte ele alinmasi
gereken ¢ok boyutlu bir doniisiim siireci oldugu goriilmektedir.

6. Sonug ve Oneriler

Bu calisma, stirdiiriilebilir hayvansal iiretimde rasyon stratejilerinin yalnizca yem maliyeti
temelinde degerlendirilmesinin bilimsel ve uygulanabilirlik bakiminda yetersiz oldugunu
ortaya koymaktadir. Incelenen literatiir, besin maddece verimlilik agisindan iyilestirilmis
rasyonlarin biyolojik verimlilik, hayvan saglig1 ve refahi ile ¢cevresel siirdiiriilebilirlik agisindan
daha tutarli ve uzun vadede daha rasyonel sonuglar ortaya koydugunu géstermektedir (Connor,
2015; Makkar, 2016; Oh ve ark., 2017).

Kiiresel iklim degisikligi, hayvancilik lretim sistemleri lizerinde giderek artan bir baski
olusturmakta; degisen sicaklik, yagis rejimleri ve asir1 iklim olaylari, yem bitkileri verimini ve
hayvansal liretimin c¢evresel etkinligini dogrudan etkilemektedir.(Poore ve Nemecek, 2018;
IPCC, 2019; Godde ve ark., 2021;). Bu nedenle, sadece ekonomik maliyeti minimize etmeye
odaklanan rasyon stratejileri, uzun vadede hem Uretim hem de cevresel surdarilebilirlik
acisindan yeterli olmamaktadir.

Tiirkiye kosullar1 dikkate alindiginda, siirdiiriilebilir ¢6ziimiin diisiik maliyetli rasyonlar ile
kaliteli rasyonlar arasinda sadece diisiik maliyetli veya kaliteli rasyon segmek yerine, biyolojik
verimliligi artiran ve maliyet acisindan etkin besleme stratejilerinin  gelistirilmesi
onerilmektedir. S6z konusu strateji, yem fiyati yerine yemden elde edilen biyolojik ¢iktiy1 ve
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sera gazi emisyonlari, su kullanim1 gibi ¢evresel gostergeleri merkeze alan bir degerlendirme
cercevesini gerekli kilmaktadir.

Bulgular, besin maddece biyolojik ve ekonomik a¢idan en uygun héle getirilmis rasyonlarin
performans, hayvan sagligi, ¢evresel ¢iktilar ve iklim degisikligine uyum ag¢isindan kisa vadeli
ekonomik kazanglara odaklanan stratejilere kiyasla uzun vadede performans, hayvan sagligi ve
cevresel etkiler acisindan avantajli sonuglar ortaya koymaktadir. (FAO, 2019; Godde ve ark.,
2021). Bu durum, siirdiiriilebilir hayvansal iiretimde rasyon kalitesinin ikincil bir tercih degil,
kritik bir faktor oldugunu gostermektedir.

Bu cergevede politika yapicilar, tireticiler ve arastirmacilar igin 6nerilen yaklasim; biyolojik
verimlilik, cevresel etki, iklim degisikligi uyumu ve ekonomik siirdiiriilebilirligi es zamanlh
olarak dikkate alan kapsamli bir besleme stratejilerinin gelistirilmesidir. Ozellikle Uretici
egitimi, etkin danmigmanlik sistemleri ve kalite temelli besleme yaklagimlarini tesvik eden
politika araglari, bu doniisiim siirecinde kritik 6neme sahiptir.
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Abstract

The primary aim of this study is to examine the concept of musicality by distinguishing it from
general performance aesthetics and situating it specifically within the structural and staging
conditions of opera production. The study investigates whether musicality in opera stage
direction functions merely as an aesthetic metaphor or as a structural element that directly
determines the staging process.

The research is structured according to a theoretical-analytical model grounded in qualitative
methodology. The data collection process was conducted through literature review and
document analysis; theoretical texts on opera staging, the function of music on stage, and
performance aesthetics constituted the principal sources of data. Within this framework,
foundational studies in opera direction, musicology, and performance theory were examined.

The collected data were analyzed using descriptive and conceptual analysis methods. In the
analytical process, the function of musicality in staging was addressed through score-specific
elements such as tempo, rhythm, phrase structure, harmonic tension, and vocal construction.
Furthermore, by incorporating the perspective of the singer-performer, the interrelation of body,
breath, and dramatic time in opera was explored.

The findings of the analysis indicate that, in the context of opera, musicality is not merely an
aesthetic analogy but a constitutive structural element that directly shapes the staging process.
In opera production, the dramatic organization is guided by the internal dynamics of the score,
while directorial practice functions as the process of rendering the functional articulation of
music visible on stage. In this respect, opera emerges as the art form in which the relationship
between musicality and staging is experienced with the greatest intensity.

In conclusion, the study argues that opera direction differs ontologically from dramatic theatre
and that musical determination constitutes the fundamental organizing principle of opera
staging.

Key Words: Opera, Musicality, Staging, Directing, Aesthetics
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MARDIN ILI KIZILTEPE ILCESI AKREBI/ATA KOYU’NDEKI GELENEKSEL
KERPIC YAPILARIN OZELLIKLERI, KORUNMASI VE SURDURULEBILIRLIGI

Hiseyin KORHAN
Mardin Artuklu Universitesi/ Kiiltiirel Calismalar Yiiksek Lisans Ogrencisi, Mardin, Turkiye
'ORCID ID: https://orcid.org/0009-0003-6442-8110

OZET

Guniimiizde kiiresel iklim krizi, carpik kentlesme ve barinma sorunlari, yapi sektoriinde
stirdiiriilebilir, diisliik maliyetli ve enerji verimli malzemelere yonelimi zorunlu kilmaktadir. Bu
baglamda geleneksel kerpi¢, modern tekniklerle desteklendiginde ¢agdas mimarlik iginde
yeniden deger kazanabilecek dnemli bir yapt malzemesidir. Bu ¢alisma, Mardin ili Kiziltepe
ilgesi Akrebi/Ata Koyii’'ndeki geleneksel kerpi¢ konutlarin mimari 6zelliklerini, yapisal
sorunlari ve siirdiiriilebilirlik baglaminda kullanim potansiyelini ele almaktadir. Kerpig;
toprak, saman ve yoresel baglayicilarla tretilen, diisiik maliyetli, geri doniistiiriilebilir ve
yiiksek 1s1 yalitim1 saglayan ekolojik bir malzemedir. Ancak suya ve rutubete kars1 hassasiyeti,
0zgun tekniklerin terk edilmesi ve usta-cirak geleneginin zayiflamasi, yapilarin korunmasini
zorlagtirmaktadir. Saha caligmalar1 kapsaminda Ol¢lim, fotograf, video ve sozlii tarih
goriismeleri ile kerpi¢ konutlarin 6zgilin yapist belgelenmistir. Alg1 ve kire¢ katkili modern
tekniklerle giiclendirilmis hibrit kerpi¢ formiilasyonlar1 Onerilerek yapilarin dayaniklilig
artirllabilir. Bu yaklasim, geleneksel orijinalligi koruyarak modern ihtiyaclara cevap
verebilecek siirdiiriilebilir ¢oziimler sunmaktadir. Calisma, kirsal mimarinin korunmasi,
ekolojik barinma ¢oziimlerinin gelistirilmesi ve kiiltiirel mirasin gelecek kusaklara aktarilmasi
acisindan 6nem tasimaktadir.

Anahtar Kelimeler: Kerpig, Kirsal Mimari, Siirdirilebilirlik, Kiiltiirel Miras, Akrebi/Ata
Koy, Kiziltepe, Mardin.

GIRIS

Insanlar, doganin barmma ihtiyacini karsilamak ve olumsuz kosullardan, afetlerden ve yirtici
hayvanlardan korunmak i¢in tarih boyunca cografyanin ve iklimin sartlarina uygun yapilar inga
etmislerdir. Bu sliregte, donemin teknik imkénlar1 ve gereklilikleri dogrultusunda ¢evresinde
bulunan malzemeleri sekillendirerek kullanmistir. Bu siirecte kullanilan yapi malzemeleri
biiyiik 6lgiide yerel kaynaklara dayanmistir (Kurucu, 2014). Tas, ahsap ve kerpi¢ gibi dogal
malzemeler, geleneksel mimarinin temel yap1 elemanlarini olusturmaktadir. Sonug olarak,
doga ve cevreyle uyumlu strdirulebilir yapilar ortaya ¢ikmaktadir.

Geleneksel mimari igerinde yaygin bir kullanimi olan kerpig, ozellikle sicak ve kurak
iklim sartlarinin etkili oldugu bolgelerde kullanilan geleneksel bir yapt malzemesi olarak
karsimiza ¢ikmaktadir. Temel olarak toprak, su ve saman karisimindan elde edilen kerpig
bloklar, giineste kurutularak yapi malzemesi haline getirilmektedir. Bu malzeme kolay
uretilebilmesi, ekonomik olmasi ve ¢evre dostu 6zellikleri nedeniyle kirsal yerlesimlerde uzun
yillar boyunca tercih edilmistir. Kerpi¢ yapilar aynm1 zamanda dogal 1s1 yalitimi saglamasi
sayesinde enerji verimliligi acisindan da avantajlar sunmaktadir.
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Anadolu cografyasinda énemli bir yap1 malzemesi olan kerpig, arkeolojik bulgular ve tarihi
kayitlar incelendiginde ilk ¢aglardan giiniimiize kadar bir¢ok medeniyet tarafindan yaygin
bicimde kullanilmistir. Anadolu’nun farkli bolgelerinde kerpi¢ mimarisine ait Ornekler
bulunmakla birlikte, Glineydogu Anadolu Bolgesi bu gelenegin en yogun bigimde siirdiiriildiigi
alanlardan biri olarak 6ne ¢ikmaktadir. Bolgede yer alan kirsal yerlesimlerde kerpic yapilar
yalnizca barmma ihtiyacin1 karsilayan mekanlar degil, ayn1 zamanda bolgenin Kkiiltiirel
kimligini, geleneksel iiretim tekniklerini ve yerel yagam bi¢imini yansitan nemli mimari miras
unsurlaridir. Bu baglamda, s6z konusu yapilarin belgelenmesi, mevcut durumlarinin ortaya
konulmas1 ve korunmalarina yonelik degerlendirmelerin yapilmasi hem mimari mirasin
stirekliligi hem de yerel yap1 geleneginin anlagilmasi agisindan 6nem tagimaktadir.

Bu dogrultuda gergeklestirilen calisma kapsaminda, Mardin ili Kiziltepe ilgesine
bagli Akrebi/Ata Koyii’nde bulunan geleneksel kerpi¢ yapilar ele alinmistir. Arastirma
stirecinde kdyde yasayan usta ve sakinlerle yapilan yar1 yapilandirilmig gériismelerin yani sira
alanda inceleme ve belgeleme c¢alismalariyla yapilarin mevcut fiziksel durumlar1 yerinde
incelenmis; mimari 6zellikleri, plan semalari, yapim teknikleri ve malzeme 6zellikleri kayit
altina alinmistir. Elde edilen veriler dogrultusunda yapilarin mimari 6zellikleri degerlendirilmis
ve bu degerlendirmeler ¢izimlerle desteklenerek ortaya konulmustur. Ayrica calisma
kapsaminda, s6z konusu yapilarin korunmasina yonelik onerilere de yer verilerek geleneksel
kerpi¢ mimarisinin siirdiiriilebilirligine katki saglayacak bir degerlendirme yapilmasi
amaclanmustir.

KAVRAMSAL CERCEVE

Bolgenin Cografi ve Tarihsel Ozellikleri

Gilineydogu Anadolu Bolgesi’nde yer alan ve tarth boyunca bir¢ok medeniyete ev sahipligi
yapmig Onemli bir yerlesim merkezi olan Mardin, Yukart Mezopotamya’nin en eski
yerlesimlerinden biri olarak orta biiytikliikte tarihi bir kenttir. Sehir, rakim olarak 1325 metre
yiikseklikteki bir plato tizerinde kurulmus olup, tarihsel olarak Tur Abdin olarak adlandirilan
bolgenin bati sinirinda, Diyarbakir—Nusaybin yolu boyunca ovaya bakan bir tepenin giiney
yamacina asagiya dogru konumlanmaktadir. Orta ¢agdan itibaren Mardin, Diyarbakir, Urfa ve
Mezopotamya, Firat ve Suriye, Midyat, Tur Abdin ve Dicle yollarinin kavsaginda oldugu igin
genis bir bolgenin konumunu elinde tutabilmistir (Gundiiz,2011).

Sehir, tarithsel olarak dnemli ticaret hatlarinin kesisme noktasinda konumlandigi i¢in stratejik
bir 6neme sahiptir. Dogu-Bat1 dogrultusunda uzanan ipek Yolu ile giiney—kuzey yonindeki
ticaret yollar1 lizerinde yer alan Mardin, bu 6zelligi sayesinde hem ticari hem de kiiltiirel agidan
gelisme gostermistir. Kentin Mezopotamya Ovasi’na hakim olmasi ve Diyarbakir ile ovay1
baglayan dogal bir ge¢is lizerinde bulunmasi da sehrin 6nemini artirmistir. Bu stratejik konum
ve tarihsel birikim, Mardin’in mimari ve kentsel dokusunun sekillenmesinde de etkili
olmustur (Isik ve Giines, 2015).

Mardin, Anadolu kirsal konut mimarisi icinde énemli bir yere sahip olup, ozellikle Kuzey
Suriye mimarisiyle benzerlik gosteren kirsal mimari geleneginin goriildiigii sehirlerden biridir.
Bu mimari anlayis, I¢ Anadolu’daki Nigde ve Kayseri gibi sehirlerde de 6rneklenmekle birlikte
Glineydogu Anadolu Boélgesi’'nde daha belirgin bir bi¢imde karsimiza ¢ikmaktadir. (Isik ve
Giines, 2015).

Bolgenin cografi yapisi, iklim 6zellikleri ve dogal kaynaklar1 yerlesim bi¢imlerini ve yap1
malzemelerini dogrudan etkili oldugu bilinmektedir. Mardin’de yaz aylarinin oldukga sicak ve
kurak, kis aylarmin ise daha iliman ge¢mesi, Ozellikle tas malzemenin yogun olarak
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kullanildig1, iklim kosullarina uyum saglayan geleneksel konut mimarisinin gelismesinde
belirleyici olmaktadir (Alioglu, 2000).

Bu iklim kosullari, geleneksel yapt malzemelerinin se¢iminde 6nemli bir rol oynamaktadir.
Bolgede tas mimarisi yaygin olmakla birlikte 6zellikle kirsal mimaride kerpi¢ yapilarin
kullanim1 da dikkat ¢ekmektedir. Kerpi¢ malzemenin sicak iklim kosullarina uygun olmasi,
yapilarin i¢ mekanlarinda daha serin bir ortam olusmasina katki saglamaktadir. Bu 6zellikleri
sayesinde kerpi¢ evler; ekonomik, insan saglifina zarar vermeyen, diger yap1 malzemelerine
gore daha diisiik maliyetli ve lilkemizin pek ¢ok bolgesinde farkli iklim kosullarina uyum
saglayabilen ekolojik yapilar olarak toplumun farkli kesimlerinin barmmma ihtiyacin
karsilayabilmektedir (Yakup, 2002).

Kiziltepe ilgesi, Mardin ilinin énemli yerlesim merkezlerinden biridir. Ilceye bagh kdylerde
tarima dayali1 bir yasam bicimi hakim olup bu durum yerlesim diizenini ve mimari yapiy1
dogrudan etkilemektedir. Akrebi/Ata Koyl de bu yerlesimlerden biri olup geleneksel kirsal
mimari 6zelliklerini biiylik 6l¢iide yansitan bir yerlesim alanidir.

Akrebi/Ata Koyii'nde bulunan konutlarin 6nemli bir boliimii ge¢miste kerpi¢ malzeme
kullanilarak insa edilmistir. Yerel ihtiyaglara gore sekillenen bu yapilar, ayn1 zamanda bolgenin
iklim kosullarina uyum saglayacak bigcimde tasarlanmis ve kirsal yasamin gereksinimlerine
cevap veren geleneksel mimari 6rnekleri olarak varligini siirdiirmektedir.

Geleneksel Kerpi¢ Yapilarin Mimari Ozellikleri

Ulkemizde kerpi¢ yapilarin kullanimina baktigimizda ¢ok farkli yapim teknikleri karsimiza
cikmaktadir. Bélgenin yapisi ve iklim kosullarina gére dokme/dévme, omurgali, ahsap tasiyicili
ve kerpi¢ tugla orgiisiiyle tiretilmis yapilara rastlanmaktadir (Akbas ve ark., 2022). Mardin ve
cevresinde ise yaygin olarak kullanilan yontem kerpic tugla orgiistiyle yapim teknigidir.
Kerpig yapilar, iiretim teknigi ve kullanilan malzeme bakimindan oldukga basit ancak islevsel
bir yap1 sistemine sahiptir. Yaygin kullanim olarak geleneksel kirsal mimaride kullanilan kerpig
yapim tekniginde toprak, giiclendirilmek amaciyla saman ile karistirilarak uygun bir yerde
bekletilip dinlendirildikten sonra daha 6nceden hazirlanmis kaliplara yerlestirilir. Daha sonraki
asamada ise kurumasi i¢in beklemeye alinir. Bu siire¢ sonunda kullanima uygun hale gelen
kerpi¢ bloklar daha sonra yapi inga alanina tasinir ve 6nceden belirlenen ylikseklikte duvarin
olusmasi i¢in kerpi¢ bloklar Oriiliir. Bu stre¢ uzun ugras ve iscilik gerektiren bir
surectir (Yardimli, 2021). Bu siire¢ genellikle kdy halkinin imece usuliiyle birlikte
yurutilmektedir.

Kerpic yapilarin en belirgin 6zelliklerinden biri kalin duvarlara sahip olmalaridir. Bu duvarlarin
kalinlig1 genellikle 40-60 cm arasinda degismektedir. Kalin duvarlar, kerpicin 1s1y1 depolama
ve yavas iletme 0zelligi sayesinde yapilarin i¢ mekanlarinda dogal bir 1s1 dengesi olugsmasina
katki saglamaktadir. Bu durum o&zellikle sicak ve kurak iklim kosullarina sahip bolgelerde
onemli bir avantaj sunmaktadir. Nitekim kerpi¢ yapilarda yaz aylarinda i¢ mekanlarin daha
serin, kig aylarinda ise dig ortama gore daha sicak kalabildigi bilinmektedir. Bu 6zellik, kerpicin
geleneksel mimaride tercih edilmesinin baslica nedenlerinden biri olarak degerlendirilmektedir
(Yakup, 2002; Kafesgioglu, 1989).

Kerpig yapilar, dogal malzeme kullanimu, 1yi 1s1 yalitim1 ve ¢evreye uyum saglama gibi olumlu
ozelliklerinin yaninda (Yakup, 2002; Kii¢likerman, 1995) cesitli sorunlarla da bulunmaktadir.
Yapilar, yagmur, riizgar ve nem gibi cevresel etkenlerden kolayca etkilenebilmekte; diizenli
bakim yapilmadiginda duvarlarda asinma, ¢atlak ve yapisal bozulmalar meydana gelmektedir.
Ayrica kerpi¢ malzemeler, termit ve diger bocekler icin uygun bir ortam olusturabilmekte,
catilarda su sizintilar1 ve yetersiz drenaj sistemleri de yapinin dayanikliligini olumsuz yonde
etkileyebilmektedir (Eldem, 1984; Kuban, 2007). Bu nedenlerle kerpi¢ yapilarin uzun émiirlii
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olabilmesi i¢in hem diizenli bakim hem de ¢evresel faktorlere karsi uygun 6nlemler alinmasi
gerekmektedir.

Akrebi/Ata Koyii’'ndeki Kerpi¢ Yapilarin Mevcut Durumu

Akrebi/Ata Koyii'nde geleneksel kerpi¢ yapilarin bir kismi giiniimiizde hala kullanilmaya
devam etmektedir. Bununla birlikte bazi yapilarin zamanla terk edildigi veya modern yap1
malzemeleri kullanilarak yenilendigi gozlemlenmektedir. Ozellikle betonarme yapilarin
yayginlagmasi, geleneksel yapilarin kullanimini 6nemli 6l¢iide azaltmaktadir (Kuban, 2007).
Akrebi/Ata Koyii’ndeki kerpi¢ yapilar genellikle tek katli konutlardan olusmaktadir. Bu
yapilarda avlu, 6nemli bir mekansal unsur olarak 6ne ¢ikmaktadir. Giinliikk yasamin biiyiik bir
kisminin gerceklestirildigi bu agik alan, ayn1 zamanda konutlarin plan diizeninde belirleyici bir
rol oynamaktadir. Nitekim geleneksel Anadolu konut mimarisinde avlunun, hem sosyal
yasamin siirdiiriildiigii bir mekdn hem de konut birimlerini birbirine baglayan merkezi bir
diizenleyici unsur oldugu belirtilmektedir (Kiiglikerman, 1995).

Geleneksel konutlarda yasam alanlar1, depo mekanlar1 ve mutfak gibi birimler ¢ogunlukla avlu
etrafinda konumlandirilmigtir. Bu plan diizeni hem kullanim kolayligi saglamakta hem de
mekanlar arasinda islevsel ve dogal bir iliski kurulmasina olanak tanimaktadir. Kap1 ve pencere
acikliklart ise genellikle sinirli sayida tutulmus ve giines 1sigindan en uygun sekilde
yararlanilmasini saglayacak bi¢cimde diizenlenmistir. Ayrica bu smirh acikliklar, sicak iklim
kosullarina kars1 i¢ mekanlarin korunmasina da katki saglamaktadir.

Konutlarin cat1 sistemleri ¢ogunlukla diiz dam seklinde yapilmaktadir. Diiz damlar, 6zellikle
yaz aylarinda agik alan olarak kullanilabilmekte ve giindelik yasamin bir pargast haline
gelebilmektedir. Bu tiir ¢at1 kullanimi, Glineydogu Anadolu ve ¢evresinde goriilen geleneksel
konut mimarisinin karakteristik 6zelliklerinden biri olarak degerlendirilmektedir (Eldem, 1984;
Kicukerman, 1995).

Bunun yani sira kirsal alanlardan kent merkezlerine dogru gergeklesen go¢ hareketleri de
geleneksel yapilarin terk edilmesine neden olmaktadir. Terk edilen yapilar zamanla bakimsiz
kalmakta ve fiziksel olarak zarar gérmektedir (Eldem, 1984).

Tim bu etkenler, geleneksel mimari mirasin korunmasi acgisindan ciddi bir sorun
olusturmaktadir. Kerpic¢ yapilarin siirdiiriilebilir bir bicimde korunabilmesi i¢in hem teknik
onlemleri hem de sosyal boyutlar1 dikkate alan kapsamli koruma yaklagimlarinin gelistirilmesi
gerekmektedir (Kuban, 2007; Kicukerman, 1995).

Kerpig yapilarin Korunmasi ve Stirdiiriilebilirligi

Kerpi¢ yapilarin korunmasi ve siirdiiriilebilirligi, yalmzca somut kiiltiirel mirasin gelecek
kusaklara aktarilmasi agisindan degil, ayn1 zamanda c¢evreye duyarli ve diisiik karbon ayak izli
yapilarin yeniden degerlendirilmesi agisindan da biiylik bir 6nem tasimaktadir. Koruma, bir
yapinin tarihi, kiiltiirel ve estetik degerlerini miimkiin oldugunca 6zgiin bigimde korumay1
amaclayan biitiinsel bir siire¢ olarak ele alinir ve bu siire¢, mevcut mimari dokunun tarihsel ve
kiiltiirel baglam1 i¢inde yasatilmasini saglar (Akyildiz & Sahin, 2025; Wen Liang vd., 2023).
Stirdiirtilebilirlik ise, yapilarin g¢evresel etkilerini en aza indirirken dogal kaynaklarin
korunmasini ve toplumsal ihtiyaclarin uzun vadede karsilanmasini hedefleyen bir yaklagimdir;
bu yaklasim, mimarlikta cevresel, ekonomik ve sosyal boyutlar1 birlikte degerlendiren bir
cerceve sunar (Mora-Ruiz vd., 2025; Ogurlu, 2024).

Son yillarda yapilan ¢calismalar, kerpi¢ ve diger toprak esasli yapilarin tiretim siire¢lerinin diistik
enerji gerektirdigini, yerel malzemelerle iiretilebildigini ve ¢evreye daha az zararli oldugunu
gostermektedir (Mora-Ruiz vd., 2025; Akyildiz & Sahin, 2025). Bu 6zellikler, kerpi¢ yapilarin
sadece kiiltiirel degerler olarak korunmasini degil, ayn1 zamanda gelecegin siirdiiriilebilir yap1
modelleri icinde de degerlendirilmesini miimkiin kilmaktadir. Ayrica geleneksel yap1
tekniklerinin yasatilmasi, restorasyonlarda modern malzemeler yerine 6zgun malzeme ve
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yontemlerin kullanilmasi ve yerel halkin bilinglendirilmesi gibi 6nlemler hem kiiltiirel mirasin
korunmasina hem de siirdiiriilebilir mimarlik uygulamalarimin giiclendirilmesine katki
saglamaktadir (Studysmarter, 2024; Nablus Or. arastirmasi, 2022). Boylece kerpi¢ yapilar hem
gecmisin somut bir mirast hem de gelecegin ¢evresel ve toplumsal ihtiyaclarina yanit veren
stirdiiriilebilir bir mimari model olarak degerlendirilmektedir.

Geleneksel kerpi¢ yapilarin korunabilmesi i¢in 6ncelikle mevcut yap1 stoklarinin belgelenmesi
ve mimari Ozelliklerinin sistematik bi¢imde kayit altina alinmasi gerekir. Bu tiir envanter
caligmalarinin yapilmasi, mimari detaylarin ve yapilarin 6zgiin karakterlerinin korunarak
onarilmasina imkan tanir ve yerel koruma stratejilerinin olusturulmasimna temel saglar
(Mora-Ruiz vd., 2025). Ayrica, restorasyon siire¢lerinde miimkiin oldugunca geleneksel
malzeme ve tekniklerin kullanilmasi hem yapinin 6zgiin karakterini korur hem de malzemenin
cevresel performansindan yararlanmayi siirdiiriir. Bu yaklasim, kerpig¢ yapilarin dayanikliligini
artirmak i¢in yapilan son arastirmalarda da tesvik edilen bir yontemdir.

Koruma calismalarinda yerel halkin bilinglendirilmesi ve egitilmesi de stirdiiriilebilirligi
destekleyen 6nemli bir unsurdur. Yerel diizeyde diizenlenecek egitim programlari ve atolye
caligmalari, kerpi¢c yapim tekniklerinin yasatilmasina katki saglar ve toplumsal farkindalig
artirir; bu da sadece kiiltiirel mirasin korunmasini degil, ayn1 zamanda siirdiiriilebilir yap1
iiretimi pratiginin devamini da giiclendirir (Akyildiz & Sahin, 2025).

Glinlimiizde kerpi¢ ve toprak esasli yap1 malzemeleri, diislik enerji tiikketimi, diisiik emisyon ve
yerel kaynak kullanimi gibi ¢evresel avantajlari nedeniyle siirdiiriilebilir mimarlik baglaminda
yeniden ilgi gormektedir. Bu malzemeler, pasif 1s1 yalitimi ve ¢evresel performans agisindan
modern yap1 malzemelerine kiyasla belirgin avantajlar sunmakta; bu 6zellikler, geleneksel
kerpi¢ yapilarin yalnizca korunmasi degil ayn1 zamanda yeni Uretimlerde de strduralebilir bir
alternatif olarak degerlendirilmesini tesvik etmektedir.

ARASTIRMA VE BULGULAR

Veri Toplama Teknigi

h Koyii’nde yiiriitiilen bu ¢alisma kapsaminda veri toplama siireci, nitel arastirma yaklasimi
cergevesinde tasarlanmis ve alan arastirmasi ile literatlir taramasi yontemleri bir arada
kullanilmigtir. Alan arastirmasi kapsaminda yapilan gézlem, fotograf ¢cekimi, 6l¢iim ve yari
yapilandirilmis goriismeler, geleneksel kerpi¢ yapilarin mimari, yapisal ve kiiltiirel 6zelliklerini
ayrintili bigimde belgelemek amaciyla tercih edilmistir (Creswell, 2014; Yildirnm & Simsek,
2021). Bu teknikler, 6zellikle kirsal ve geleneksel yapi stoklarmin fiziksel ve kullanim
boyutlarint dogrudan incelemeyi miimkiin kildigindan, yapilarin 06zgiin karakterinin
kaybolmadan kayit altina alinmasini saglamaktadir.

Gozlem ve Olgiim teknikleri, yapilarin plan tipleri, cephe ozellikleri, malzeme ve yapim
teknikleri hakkinda nesnel veriler sunarken, yar1 yapilandirilmis goriismeler kdyde yasayan
ustalar ve sakinler araciligiyla yerel bilgi, kullanim bigimleri ve bakim-onarim pratikleri
hakkinda niteliksel verilerin elde edilmesini miimkiin kilmistir (Marshall & Rossman, 2016).
Bu yaklasim, yapilarin sadece fiziksel 6zelliklerini degil, ayn1 zamanda kiiltiirel ve sosyal
baglamini1 da anlamay1 saglayarak siirdiiriilebilir koruma stratejileri gelistirilmesinde kritik bir
oneme sahiptir (Koksal, 2019).

Dolayisiyla veri toplama teknigi, geleneksel kerpi¢ yapilar butlinsel bir perspektifle
degerlendirilmesini ve hem mimari hem de toplumsal a¢idan siirdiiriilebilirlik potansiyellerinin
ortaya konulmasimi saglamistir. Bu sayede elde edilen veriler, 6zgiin dokunun belgelenmesi,
mevcut sorunlarin tespiti ve koruma odakli miidahale 6nerilerinin gelistirilmesi i¢in saglam bir
temel olusturmustur.

Bulgular
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Calismanin alan arastirmasi kapsaminda orneklem olarak Mardin ili Kiziltepe ilgesine
bagli Akrebi/Ata Koyl secilmis ve kdyde yer alan geleneksel kerpi¢ yapilarin mevcut
durumunu belirlemek amaciyla yerinde incelemeler gergeklestirilmistir. Kdyde yapilan gézlem
ve incelemeler sonucunda giiniimiizde hala ayakta oldugu tespit edilen yapilar arasindan
calisma kapsaminda degerlendirilmeye uygun olan dort yapr belirlenmistir. Bu yapilar; 1
numarali Ziibeyir Korhan Evi, 2 numarali Halil Korhan Evi, 3 numarali Haci Ali Korhan Evi
ve 4 numarali Koy Odasidir. S6z konusu yapilar, kdydeki geleneksel kerpi¢ mimarisini temsil
etmeleri, Ozgiin Ozelliklerini biiylik Ol¢iide korumalar1 ve farkli kullanim big¢imlerini
yansitmalar1 nedeniyle aragtirma kapsaminda inceleme alan1 olarak se¢ilmistir.

Geleneksel kerpi¢ yapilarin mimari, yapisal ve kiiltiirel 6zelliklerini ayrintili bi¢imde ortaya
koyabilmek amaciyla alan arastirmasi sirasinda yerinde gozlem caligmalar1 yapilmistir. Bu
kapsamda yapilarin plan semalari, cephe oOzellikleri, kullanilan yapi malzemeleri, yapim
teknikleri ve mevcut fiziksel durumlar dikkatli bir sekilde incelenmistir. Yapilarin
belgelenmesi siirecinde fotograf cekimleri gerceklestirilmis, yap1 elemanlarina iliskin 6l¢iimler
alinmig ve bu veriler kayit altina alinarak sistematik bicimde degerlendirilmistir.

Bunun yani sira, kdyde yasayan ev sahipleri ve kdy sakinleri ile yar1 yapilandirilmig goriismeler
yapilmigtir. Bu goriismeler araciligiyla yapilarin gegmisteki ve giiniimiizdeki kullanim
bicimleri, bakim ve onarim uygulamalari, yapilarin insa siirecinde kullanilan geleneksel
teknikler ve yerel ustalik bilgisi hakkinda onemli veriler elde edilmistir. Alan ¢alismasi
sonucunda toplanan tiim veriler bir araya getirilerek incelenen yapilarin mimari 6zellikleri,
korunma durumlar ve siirdiiriilebilirlik agisindan tasidiklari potansiyeller degerlendirilmis;
bdylece Akrebi/Ata Koyii’ndeki geleneksel kerpig yapilarin meveut durumuna iliskin kapsamli
bir bulgu seti olusturulmustur.

Evlerin Plan Semalari
Sekil 2- 2 numarall Halil Korhan Evi {1,100 Gicek)

ey
Lr_\gr:j_!:dL:]:d

2, :\v..ﬂl Ev.

5

Sekil 1- 1 numarall Zobeyir Korhan Evi {17100 digek)
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gerceklestirilen incelemeler sonucunda, yapilarin baslangicta aile yapisina uygun bir plan
semasi dogrultusunda insa edildigi anlasilmaktadir. Ozellikle kardes sayisi, evli ¢ocuklarin
varligi ve hane icindeki birey sayisi gibi demografik unsurlarin, konutlarin mekansal
organizasyonunu dogrudan etkiledigi goriilmektedir. Bununla birlikte, zaman igerisinde aile
yapisinda meydana gelen degisimlere bagli olarak baz1 mekanlarin islevsel doniisiime ugradigi,
kimi boliimlerin duvar oriilerek ayrildigi ve boylece oda sayisinin artirildigi tespit edilmistir.
Bu durum, konutlarin statik bir plan anlayisindan ziyade, ihtiyaclara gore sekillenen esnek bir
kullanim pratigine sahip oldugunu gostermektedir (Bkz. Sekil 1, 2, 3, 4).
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arasinda 1 numarali Ziibeyir Korhan Evi ile 3 numarali Hac1 Ali Korhan Evi’nin {i¢ odal1 bir
plan diizenine sahip oldugu belirlenmistir. Buna karsilik 2 numarali Halil Korhan Evi’nin dort
odadan olustugu goriilmektedir. Bu farkliligin, s6z konusu hanenin aile biiyiikliigii ve kullanim
ihtiyaglarryla iliskili oldugu degerlendirilmektedir. Ote yandan 4 numarali Koy Odasi’nin ise
tek mekandan olustugu tespit edilmistir. K6y odasinin bu tek mekanl yapisi, bireysel konut
kullanimindan ziyade toplumsal islevlere hizmet eden bir mekan olmasiyla iliskilendirilebilir.
Bu baglamda, incelenen yapilar hem aile yapisinin konut planlamasina etkisini hem de zaman
icerisinde ortaya c¢ikan ihtiyaclarin mekansal diizenlemelere nasil yansidigini ortaya
koymaktadir.

Cephe ozellikleri

Evlerin cephe 0Ozellikleri incelendiginde, yapilarin biiyiik dl¢iide benzer bir cephe anlayisina
sahip oldugu goriilmektedir. Cepheler genel olarak sade bir diizenlemeye sahip olup belirgin
girinti ve ¢ikintilardan uzak, diiz duvar ylizeyleri ile karakterize edilmektedir. Bu durum,
yapilarin iglevsel ve yalin bir mimari anlayis dogrultusunda insa edildigini gostermektedir (Bkz.
Foto 1 2,3,4).

Foto 4- £ numarall Koy Odasr Cephesi
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Foto 3- 3 numaralr Hacr Ali Korhan Evi Cephesi Foto 1- 1 numarall Zobeyir Korhan Evi Cephesi

Foto 2- 2 numarall Halil Korhan Evi Cephesi

Tiim yapilarda cephe yiizeylerinin, kerpi¢ yapt malzemesinin iiretiminde kullanilan toprak
esasli stva ile kaplandigi tespit edilmistir. Evlerin girisleri ¢ogunlukla cephelerin orta aksinda
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konumlandirilmis olup, odalara agilan kii¢iik ve sade pencereler cephe diizeninin minimalist bir
anlayisla sekillendigini ortaya koymaktadir. Ayrica konut yapilarinin cephelerinin dogrudan
zemin seviyesinden basladigi, bu yapilarda herhangi bir su basmani katmanina ya da yagmur
suyu tahliyesine yonelik bir sistemin bulunmadigi gozlemlenmistir. Bu durum, yapilarin yerel
malzeme ve geleneksel insa teknikleri dogrultusunda oldukga yalin bir mimari anlayisla insa
edildigini gostermektedir.

Bununla birlikte, incelenen yapilar arasinda yer alan 4 numarali Koy Odasi1 cephesinde diger
yapilardan farkli baz1 uygulamalara rastlanmaktadir. S6z konusu yapida duvar 6rme tekniginde
yapilan degisiklikler sayesinde kerpi¢ dizilimleri kullanilarak cephede genis kolonlar1 andiran
cikintilar olusturulmustur. Bunun yan sira diger konutlardan farkli olarak bu yapida bir su
basmani katmaninin bulundugu ve damdan cephe boyunca asagi dogru uzanan yagmur suyu
tahliye borularinin yer aldig1 goriilmektedir. Bu 6zellikler, kdy odasinin iglevi ve kullanimina
bagli olarak cephe diizenlemesinde farkli mimari ¢6ziimlerin tercih edildigini gostermektedir.

Kullanilan yap1 malzemeleri ve yapim teknigi
Foto 5- 2 numaralr Halil Korhan Evi duvar detayr

Incelenen yapilarda temel yap1 malzemesi olarak toprak kullanilmistir. Topragin dayanikliligini
artirmak amaciyla saman ile karistirildigi, hazirlanan karisimin uygun bir alanda belirli bir siire
bekletilerek dinlendirildikten sonra onceden hazirlanmig kaliplara dokiilmesiyle kerpig
malzemenin elde edildigi anlasiimaktadir. Uretilen bu kerpig bloklar, yapilarin tiim duvarlarinin
ingasinda temel yap1 elemani olarak kullanilmistir. Duvar orgiisiinde kerpi¢ disinda herhangi
bir farkli tagiyict yap1 malzemesine rastlanmamistir (Bkz. Foto 5).
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Duvarlarin yiikseltilmesinin ardindan, {ist Ortii sistemini tasimak amaciyla kerpi¢ duvarlarin
iizerine yatay dogrultuda ahsap kirisler yerlestirilir. Bu ahsap tasiyici elemanlar, tavan
sisteminin olusturulmasinda temel tasiyici islevi listlenmektedir. Ahsap kirislerin {izerine ise
dikey dogrultuda yerlestirilen ince ahsap dallar ya da kaplama tahtas1 dedigimiz ahsap déseme
yerlestirilir. Uzerine de &nce koyiin cografyasinda dogal olarak yetisen kurutulmus dikenli ¢als,
(haserelerin yasam alanlarini kisitlar) veya sap ve saman serilir. Ardindan da kerpi¢ pargalari
ve toprak ile bir Ortii tabakas1 olusturulur. Sonra bu ortii sistemi, toprak ve saman karisimindan
olusan bir siva tabakasi ile kapatilip en son siiregte sivanin lizerine yabani bitkilerin
yesermemesi i¢in tuz serilerek {ist Ortii tamamlanir. Bu yapi teknigi, yerel malzemelerin
kullanimi ve geleneksel insa yoOntemlerinin devamliligi agisindan bdlge mimarisinin
karakteristik 6zelliklerini yansitmaktadir.

Yapilarin mevcut fiziksel durumlar

Incelenen yapilar arasinda 1 numarali Ziibeyir Korhan Evi ile 4 numarali K8y Odasi’nin
giiniimiizde halen kullanimda oldugu tespit edilmistir. Bu yapilarin, zaman igerisinde ¢esitli
onarimlar ve bakim uygulamalar1 sayesinde islevlerini siirdiirdiigii anlasilmaktadir. Ozellikle
kdy odasinin, toplumsal kullanima yonelik islevini devam ettirdigi; Ziibeyir Korhan Evi’nin ise
konut olarak kullanilmayi stirdiirdiigii gézlemlenmistir.

Buna karsilik 2 numarali Halil Korhan Evi ile 3 numarali Hac1 Ali Korhan Evi’nin glinlimiizde
biiylik 6l¢lide harap durumda oldugu belirlenmistir. Bu yapilarda iist ortli sisteminin biiytik
oranda yikildigi, yalnizca kerpi¢ duvarlarin kismen ayakta kaldigi goriilmektedir. Kerpig
yapilarin zaman igerisinde maruz kaldig1 dogal etkenler, bu tahribatin baglica nedenleri arasinda
degerlendirilmektedir. Ozellikle su ve riizgar etkisinin kerpi¢ malzeme iizerinde olusturdugu
asinma ve zayiflama sonucunda ahsap dam sistemlerinin ¢oktiigli anlagilmaktadir (Bkz.

Foto 6- Solda 3 numarali Haci Ali Korhan evi sagda 2 numarali Halil Korhan evi
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Kerpi¢ yapilarin bakim ve onariminin diizenli olarak yapilmamasi durumunda, yagmur sulart
ve riizgarin etkisiyle duvar yiizeylerinde erime, catlama ve malzeme kayiplari meydana
gelmektedir. Bu siireg, Ozellikle st ortii sisteminin zarar goérmesiyle hizlanmakta ve
zamanla yapilarin kullanilmaz hale gelmesine yol agmaktadir. Bu baglamda incelenen evler,
geleneksel kerpic mimarisinin korunmasi ve siirdiiriilebilirligi agisindan diizenli bakim ve
onarimin ne derece 6nemli oldugunu ortaya koyan somut 6rnekler olarak degerlendirilebilir.
Bakim ve onarim uygulamalari

Geleneksel koy evlerinde kerpi¢ yapilarin uzun siire ayakta kalabilmesi, biiyiik 6l¢tide diizenli
bakim ve onarim uygulamalarina baghdir. Kerpic, dogal ve yerel bir yap1 malzemesi olmakla
birlikte su, riizgar ve sicaklik degisimlerine kars1 hassas bir yapiya sahiptir. Bu nedenle kerpig
yapilarda belirli araliklarla gerceklestirilen bakim ¢aligmalari, yapilarin dayanikliligini artirmak
ve kullanim siirelerini uzatmak ag¢isindan biiyiikk 6nem tasimaktadir. Bu dogrultuda yar
yapilandirilmig goriigmeler kapsaminda bilgisine bagvurulan ve usta-girak iliskisi igerisinde
yetiserek glinlimiizde de ustalik faaliyetlerini siirdiiren Yusuf Akkaya (71), kerpi¢ yapilarin hem
yapim asamasinda hem de kullanim siirecinde su ve riizgarin en 6nemli etkenler arasinda yer
aldigini ifade etmektedir. Akkaya’ya gore ozellikle yagis ve riizgarin etkisi, kerpi¢c malzemenin
dayaniklilig1 tizerinde dogrudan belirleyici olmaktadir.

Kerpig yapilarda bakim uygulamalarinin baginda duvar yiizeylerinin yenilenmesi gelmektedir.
Zamanla yagmur, riizgar ve giines etkisiyle asian kerpi¢ duvar yiizeyleri, genellikle toprak ve
saman karisimindan olusan geleneksel siva ile yeniden kaplanmaktadir. Bu islem, duvar
yiizeylerinde olusan catlaklarin kapatilmasini saglamakta ve yapt malzemesinin dis etkenlere
kars1 korunmasina yardime1 olmaktadir. Ozellikle yagish mevsimler ncesinde gergeklestirilen
stva yenileme islemleri, kerpi¢ duvarlarin suya maruz kalarak erimesini biiylik Olgiide
engellemektedir.

Ust ortii sistemi de kerpi¢ yapilarda diizenli bakim gerektiren énemli yapi elemanlarindan
biridir. Geleneksel kdy evlerinde genellikle diiz dam sistemi uygulanmakta olup, dam ytizeyi
toprak ve saman karigimi ile kaplanmaktadir. Bu nedenle belirli araliklarla dam yiizeyinin
sikistirilmasi, olusan catlaklarin  doldurulmast ve yiizeyin yeniden diizenlenmesi
gerekmektedir. Ayrica yagis sularinin dam {izerinde birikmesini dnlemek amaciyla yiizey
egiminin korunmasi da bakim c¢alismalarinin énemli bir pargasini olusturmaktadir. Konuya
iligkin olarak Yusuf Akkaya, 6zellikle yagmur ve kar yagislarinin ardindan dam yiizeyinin
kontrol edildigini, zayif ve asinmig kisimlarin yeniden sivandigin1 ve damin dayanikliligini
artirmak amaciyla yiizeyin silindir yardimiyla tekrar sikistirildigini belirtmektedir.

Ahsap tasiyici elemanlarin korunmasi da bakim ve onarim siirecinde dikkat edilmesi gereken
bir diger 6nemli husustur. Kerpi¢ yapilarda duvarlar lizerine yerlestirilen ahsap kirisler ile iist
ortiide kullanilan ahsap dallar zamanla nem, boceklenme ve c¢lirlime gibi sorunlara maruz
kalabilmektedir. Bu nedenle hasar goren ahsap elemanlarin yenilenmesi veya gii¢lendirilmesi,
yapinin tasiyict sisteminin korunmasi agisindan biiylik 6nem tagimaktadir. Nitekim Yusuf
Akkaya da kerpi¢ yapilarda ahsap elemanlarin diizenli olarak kontrol edilmesi gerektigini,
clirlime ya da zayiflama goriilen kisimlarin zaman kaybetmeden degistirilmesinin yapinin uzun
Oomiirlii olmasi agisindan gerekli oldugunu ifade etmektedir.

Bunun yani sira yap1 ¢evresinde suyun yapidan uzaklastirilmasina yonelik basit 6nlemler de
kerpi¢ yapilarin korunmasinda etkili olmaktadir. Yagmur sularinin duvar diplerinde birikmesini
engellemek, zemin seviyesinde suyun yapi ile temasini azaltmak ve miimkiin oldugunca suyun
yapidan uzaklastirilmasini saglamak kerpi¢c duvarlarin dayanikliligini artiran uygulamalar
arasinda yer almaktadir.

Sonug olarak geleneksel koy evlerinde kerpi¢ yapilarin korunmasi, biiyiik 6l¢tide yerel bilgi ve
deneyime dayanan diizenli bakim uygulamalarina baglidir. Bu bakim ve onarim ¢aligmalari
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hem yapilarin fiziksel dayanikliligini artirmakta hem de kirsal mimari mirasin korunarak
gelecek kusaklara aktarilmasimma katki saglamaktadir. Bu baglamda yerel ustalarin
deneyimlerine dayanan uygulamalar, geleneksel yapi bilgisinin siirdiiriilebilirligi acisindan
onemli bir kaynak niteligi tasimaktadr.

Yerel ustalik bilgisi

Geleneksel koy evlerinde kerpi¢ yapilarin insasi ve korunmasi, biiylik Ol¢lide yerel ustalik
bilgisine ve diizenli bakim uygulamalarina baglidir. Bu baglamda yar1 yapilandirilmis
gorlismeler kapsaminda bilgi alinan ve babadan ogula aktarilan ustalik gelenegi ile giinlimiizde
de kerpi¢ yapimini siirdiiren Yusuf Akkaya (71), kerpi¢ yapilarin hem yapim asamasinda hem
de kullanim siirecinde su ve riizgarin en 6nemli etkenler arasinda yer aldigin1 vurgulamaktadir.
Akkaya, giinimiizde koylerde kerpi¢ yapan ¢ok az usta bulundugunu ve bu gelenegin giderek
azaldigini ifade etmektedir. Donemin sartlarinda kerpi¢ evlerin oldukga revacta oldugunu ve
yeni bir ev ingasinda kdy halkinin imece usuliiyle katkida bulundugunu aktaran Akkaya, kerpig
yapilarin yazin serin, kisin ise sicak oldugunu belirtmektedir. Bununla birlikte, ¢agdas yapi
tekniklerinin gelismesiyle kerpi¢ evlerin yerini biiyiik 0l¢iide betonarme yapilara biraktig
g6zlemlenmektedir.

Kerpig yapilarin dayanikliliginin korunmasinda temel uygulamalar arasinda duvar ylizeylerinin
diizenli olarak yenilenmesi yer almaktadir. Zamanla yagmur, riizgar ve giines etkisiyle asinan
kerpi¢ duvarlar, genellikle toprak ve saman karisimindan olusan geleneksel siva ile
kaplanmaktadir. Bu islem, duvar yiizeylerindeki catlaklar1 kapatarak malzemenin dis etkenlere
kars1 korunmasina yardimci olmaktadir. Yusuf Akkaya, 6zellikle yagisli donemler dncesinde
duvarlarin siva ile yenilenmesinin ve zayif kisimlarin tamir edilmesinin, kerpi¢ yapilarin suya
maruz kalarak erimesini dnlemede kritik bir rol oynadigini belirtmektedir.

Ust ortii sisteminin korunmasi da kerpic yapilarda diizenli bakim gerektiren bir diger dnemli
husustur. Geleneksel kdy evlerinde genellikle diiz dam sistemi uygulanmakta ve dam ylzeyi
toprak-saman karigimi ile kaplanmaktadir. Bu nedenle belirli araliklarla dam yiizeyinin
sikistirilmasi, olusan catlaklarin  doldurulmast ve yiizeyin yeniden diizenlenmesi
gerekmektedir. Akkaya, 6zellikle yagmur ve kar yagislarinin ardindan damin zayif noktalariin
yeniden sivandigini ve silindir yardimiyla sikistirildigini ifade ederek, bu uygulamanin damin
dayanikliligin1 6nemli 6l¢iide artirdigini vurgulamaktadir.

Kerpi¢ duvarlarin tasiyici sistemini olusturan ahsap elemanlarin korunmasi da bakim siirecinin
kritik bir parcasidir. Duvarlar lizerine yerlestirilen yatay kirigler ve tist ortiidde kullanilan ahsap
dallar zamanla nem, béceklenme ve guriime gibi sorunlara maruz kalabilmektedir. Bu nedenle
hasar goren ahsap elemanlarin yenilenmesi veya gli¢lendirilmesi, yapinin tasiyic biitiinliigliniin
korunmasi agisindan biiylik 6nem tasimaktadir. Akkaya, ahsap elemanlarin diizenli kontrol ve
bakiminin, kerpi¢ yapilarin uzun Omiirli olabilmesi i¢in vazgegilmez oldugunu ifade
etmektedir.

Buna ek olarak, yapi1 ¢evresinde suyun yapidan uzaklastirilmasina yonelik basit 6nlemler de
kerpi¢ duvarlarin dayanikliligini artirmaktadir. Yagmur sularinin duvar diplerinde birikmesini
engellemek, zemin ile yapi arasindaki su temasini azaltmak ve suyun yapidan uzaklastirilmasini
saglamak, kerpi¢ duvarlarin aginmasini ve bozulmasini 6nleyen etkili uygulamalar arasinda yer
almaktadir.

Son olarak, Yusuf Akkaya’nin kdyde insa ettigi Koy Odas1’nin halen aktif olarak kullanilmakta
olmasi, yerel ustalik bilgisi ve geleneksel bakim uygulamalarinin kerpi¢ yapilarin islevselligini
ve dayanikliligini siirdiirebildigini gostermektedir. Bu 6rnek, hem kerpi¢ yapilarin geleneksel
tekniklerle uzun Omiirlii olabilecegini hem de kirsal mimari mirasin korunmasinda ustalik
bilgisinin 6nemini ortaya koymaktadir.
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Alan calismasi ve elde edilen veri seti, Akrebi/Ata Koyii’ndeki geleneksel kerpi¢ yapilarin
mimari, yapisal ve kiiltiirel boyutlarini biitiinciil bir perspektifle degerlendirme imkani
sunmustur. Incelenen yapilar, plan semalar1, cephe diizenlemeleri, kullanilan malzemeler ve
yapim teknikleri acgisindan yerel ustalik bilgisinin somut 6rneklerini tagimaktadir. Yapilarin
mevcut durumlart ve koruma gereksinimleri, kerpi¢ malzemenin dogal kosullara karsi
hassasiyeti, ahsap tasiyici sistemlerin korunmasi ve iist ortii ile duvar yiizeylerinin dizenli
bakim ihtiyac1 gibi teknik unsurlar ¢er¢evesinde ortaya konmustur.

Elde edilen bulgular, geleneksel kerpi¢ yapilarin siirdiiriilebilirliginin biiyiik 6l¢lide bakim,
onarim ve yerel bilgi birikimine bagli oldugunu gostermektedir. Bu ¢ergevede, yapilarin
korunmasina yonelik Oneriler arasinda duvar sivalarinin periyodik olarak yenilenmesi, ahsap
tastyict elemanlarin diizenli kontrol edilerek giiclendirilmesi, {ist Ortii sistemlerinin bakiminin
saglanmast ve yapi cevresinde suyun duvarlardan uzaklastirilmasina yonelik onlemlerin
alinmas1 yer almaktadir. Ayrica yerel ustalik bilgisinin belgelenmesi ve aktarilmasi hem
yapilarin fiziksel dayanikliligini artiracak hem de kirsal mimari mirasin korunmasina ve
toplumsal bellegin siirdiiriilmesine katki saglayacaktir.

Bunun yani sira, cagdas kerpic¢ yapilarin yapimina énem verilmesi, dogal ve yerel malzeme
kullanimini tesvik etmesi, enerji tiikketimini ve karbon ayak izini azaltmas1 bakimindan yesil
yapilagma baglaminda da biiyiikk 6neme sahiptir. Geleneksel tekniklerin modern yaklagimlarla
harmanlanmasi, siirdiiriilebilir ve gevre dostu yapi iiretimini destekleyerek hem kiiltiirel mirasin
korunmasina hem de ekolojik yapilasma hedeflerine katki saglayabilir.

Bu biitiinsel degerlendirme, Akrebi/Ata Koyii’'ndeki kerpi¢ yapilarin hem mimari hem de
toplumsal agidan siirdiiriilebilirlik potansiyelini ortaya koymakta ve 6zgiin dokunun korunmasi,
mevcut sorunlarin tespiti ile koruma odakli miidahale stratejilerinin gelistirilmesi i¢in bilimsel
bir temel sunmaktadir.
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Abstract

The rapid development and widespread adoption of digital technologies have profoundly
influenced individuals who were born and raised in the digital age, commonly referred to as
“digital natives.” Having been immersed in digital environments since early childhood, this
group has become active and ostensibly competent users of online platforms. Nevertheless,
insufficient levels of digital awareness and critical thinking skills, along with the potential
inability to follow current affairs objectively, may limit individuals’ capacity to effectively meet
the demands of the information age. The primary aim of this study is to determine the digital
media literacy levels of digital natives and to assess their awareness of critical thinking

The theoretical framework of the study addresses the digital media usage practices of digital
immigrants, digital natives, and the hybrid generation, as well as digital media literacy and
critical perspectives in the fight against disinformation. In the empirical phase of the research,
qualitative data obtained through in-depth interviews with students from the Faculty of
Communication at Istanbul Esenyurt University were analyzed using the descriptive content
analysis method. The findings of the research indicate that participants have a high level of
awareness in distinguishing disinformation and recognizing manipulation on social media;
however, they mostly respond to such content in a passive manner. In this context, the findings
suggest the need to strengthen the culture of information verification in digital environments
and to expand digital media literacy initiatives.

Keywords: Digital natives, critical approach, digital media literacy.
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OZET

Gunumuzde dijital teknolojilerin hizla gelismesi ve yayginlagmasi, 6zellikle "dijital yerliler"
olarak adlandirilan, dijital gagda dogmus ve biiyiimiis bireyleri derinden etkilemistir. Bu grup,
cocukluklarindan itibaren dijital ortamlarla i¢ ige olduklarindan, gevrimici platformlarda aktif
ve bilincli kullanicilar haline gelmistir. Bununla birlikte, dijital farkindalik dizeylerinin ve
elestirel diistinme becerilerinin yetersizligi ile giindemi nesnel bigimde izleyememe olasiligi,
bireylerin bilgi ¢cagmin gereklerini etkin bicimde takip etmelerini siirlayabilmektedir. Bu
arastirmanin temel amaci, dijital yerlilerin dijital medya okuryazarlik dizeylerini belirlemek ve
clestirel diistinme farkindaliklarimi degerlendirmektir. Bu baglamda arastirmada, dijital
yerlilerin sosyal medya ortamlarinda dijital iceriklere yonelik elestirel degerlendirme diizeyleri
analiz edilerek, dezenformasyon karsisinda benimsedikleri tutumlar belirlenmeye
calisilmaktadir. Arastirmanin kuramsal kismi dijital gogmenler, yerliler ve melezler kusaginin
dijital medya kullanim pratikleri, dezenformasyonla micadelede dijital medya okuryazarligi ve
elestirel bakis agis1 bagliklari altinda ele alinmaktadir. Arastirma bulgulari, katilimcilarin sosyal
medyada dezenformasyonu ayirt etme ve manipilasyonun farkinda olma konusunda yiiksek bir
biling dizeyine sahip olduklarmi, ancak bu iceriklere karsi ¢ogunlukla pasif tepkiler
verdiklerini gostermektedir. Bu baglamda elde edilen bulgular, dijital ortamlarda bilgi
dogrulama kultirinun guglendirilmesi ve dijital medya okuryazarligi girisimlerinin
yayginlastirilmasi gerekliligine isaret etmektedir.!

Anahtar Kelimeler: Dijital yerliler, elestirel yaklasim, dijital medya okuryazarligi

GIRIS

Gunltmuzde dijital teknolojilerin hizla gelismesi ve yayginlagmasi, 6zellikle "dijital yerliler"
olarak adlandirilan, dijital cagda dogmus ve biiytimiis bireyleri derinden etkilemistir. Bu grup,
cocukluklarindan itibaren dijital ortamlarla i¢ ice olduklarindan, gevrimici platformlarda aktif
ve bilingli kullanicilar haline gelmistir. Bununla birlikte, dijital farkindalik dizeylerinin ve
elestirel diisiinme becerilerinin yetersizligi ile glindemi nesnel bigimde izleyememe olasiligy,
bireylerin bilgi ¢aginin gereklerini etkin bigimde takip etmelerini sinirlayabilmektedir. Bu
kapsamda ele alindiginda aragtirmanin temel amaci, dijital yerlilerin dijital medya okuryazarlik
diizeylerini belirlemek ve elestirel diisiinme farkindaliklarini degerlendirmektir. Bu baglamda
arastirmada, dijital yerlilerin sosyal medya ortamlarinda dijital iceriklere yonelik elestirel
degerlendirme dlizeyleri analiz edilerek, dezenformasyon karsisinda benimsedikleri tutumlar
belirlenmeye calisiimaktadir. 1lgili literatlir incelendiginde, dijital yerlilerin dijital medya
okuryazarligina iligskin birgok ¢alisma bulunmaktadir. Bu galismalar, genellikle genc nesillerin
dijital platformlarmi kullanma, dijital giivenlik 6nlemleri, sosyal medya kullanimi ve dijital
icerik Gretimi gibi konulara odaklanmaktadir (Prensky, 2001). Ancak bu arastirmalar konu
itibariyle dijital yerlilerin elestirel diisiinme ve yorumlama, dijital medya iceriklerini analiz
etme ve glindemi takip etme agisindan sayica yetersiz kalmaktadir. Bu anlamda arastirma bilgi
toplumu ve dijital cag kapsaminda dijital yerlilere iliskin glincel veriler sunmasi ve gelecekte
bu alanda yapilacak ¢alismalara yol gosterici nitelik tasimasi1 bakimindan énem tasimaktadir.

Aragtirmanim kuramsal kismi dijital gogmenler, yerliler ve melezler kusagmin dijital medya

L TUBITAK 2209/A Universitesi Ogrencileri Arastirma Projeleri Destek Programi kapsaninda hazirlannus bir projedir.
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kullanim pratikleri, dezenformasyonla mucadelede dijital medya okuryazarligi ve elestirel
bakis ag1s1 basliklar1 altinda ele alinmaktadir. Arastirmada, Istanbul Esenyurt Universitesi Sanat
ve Sosyal Bilimler Fakiiltesi’nde okumakta olan 10 6grenciden derinlemesine milakat yoluyla
elde edilen nitel veriler, betimsel icerik analizi yontemiyle ¢dzimlenmektedir. Arastirma
neticesinde ulasilan bulgular, katilimcilarin sosyal medyada dezenformasyonu ayirt etme ve
manipulasyonun farkinda olma konusunda yuksek bir biling diizeyine sahip olduklarini, ancak
dezenformasyon karsisinda ¢ogunlukla pasif ya da sinirli diizeyde aktif tepkiler verdiklerini
gostermektedir. Diger yandan dezenformasyon karsisinda en yaygin tutumun igerigi g6z ardi
etme ve 6nemli bulduklar iceriklerin dogrulugunu arastirma oldugu, dogrulama surecinde ise
agirlikli olarak arama motorlarimin tercih edildigi saptanmistir. Katilimeilarin biyik bolimii
kendisini elestirel bakis acisina sahip olarak tanimlarken, bilgi kaynaklarinin giivenirligine
iliskin degerlendirmelerde genel olarak siipheci bir egilim sergiledikleri belirlenmistir.

1.Dijital Go¢menler, Yerliler ve Melezler Kusagi’nin Dijital Medya Kullamim Pratikleri

Marc Prensky, yayimladigi makalesiyle “dijital yerliler” ve “dijital go¢gmenler” kavramlarini
literatiire kazandirarak kusaklar aras1 dijital ayrimi1 kuramsal bir ¢ercevede tartismaya agmaistir.
Prensky’ye (2001) gore yasamlarinin tamamini bilgisayarlar, video oyunlari, dijital miizik
calarlar, video kameralar, cep telefonlar1 ve dijital ¢agin diger araglariyla ¢evrili olarak gegiren
giiniimiiz gencligi, 6nceki kusaklara kiyasla koklii bir doniisiim siireci yasamaktadir. Yirminci
yiizyilin son on yilinda dijital teknolojilerin ortaya ¢ikisi ve hizla yayginlagmasiyla birlikte
olusan bu durum, geri dondiiriilemez nitelikte bir degisimi beraberinde getirmistir. Bu
baglamda, gilinlimiiz 6grencilerinin diistinme bicimleri ile bilgiyi algilama ve isleme
stireclerinin, kendilerinden oOnceki kusaklardan belirgin bigimde farklilagtigi ileri
surilmektedir. Prensky, dijital diinyanin igine dogmamis; ancak yasamlarinin ilerleyen
donemlerinde dijital teknolojileri 68renen ve bu teknolojilere uyum saglayan bireyleri ise
“Dijital Gogmenler” olarak adlandirmaktadir.

Dijital gd¢cmenler, geleneksel gogmenlik metaforunda oldugu gibi, yeni bir ortama uyum
saglama cabas1 gosterirken ge¢mis deneyimlerine dayali aliskanliklarini biitiiniiyle terk
edememektedir. Bu durum, “dijital go¢men aksan1” kavramiyla agiklanmakta; 6rnegin bilgiye
erisimde interneti birincil degil ikincil kaynak olarak kullanma, bir yazilimin kullanimini
deneme-yanilma yoluyla 6grenmek yerine kullanim kilavuzuna bagvurma gibi pratiklerde
somutlagsmaktadir. Benzer bi¢imde, bilgisayar ortaminda hazirlanmis bir belgenin ekranda
diizenlenmesi yerine ¢iktisinin alinmasi ya da ilgi ¢ekici bir internet sitesini paylagsmak i¢in
baglanti1 gdndermek yerine bireyleri fiziksel olarak ayn1 mekana davet etme gibi davraniglar da
bu aksanin gostergeleri arasinda yer almaktadir. Dijital yerliler ise, 1980 sonrasinda dogmus;
dogduklar1 andan itibaren dijital ortamlarla i¢ ige biliylimiis ve teknolojik araglar1 yasamlarinin
ayrilmaz bir parcasi olarak benimsemis bireyler olarak tanimlanmaktadir. Bu kusag: ifade
etmek lizere literatiirde “internet nesli”, “siber ¢ocuklar”, “milenyum c¢ocuklar1”, “yeni nesil”
ya da “Z kusag1” gibi ¢esitli kavramlar kullanilmaktadir (Erol, 2022).

Dijital gogmenlerin aksine dijital yerliler, bilgiye hizli erismeye aligkin olmalar1 ve ayni anda
birden fazla etkinlikle ilgilenebilmeleriyle 6ne ¢ikmaktadir. Metin temelli iceriklere kiyasla
gorsel materyalleri tercih etmekte; dogrusal olmayan, rastlantisal erisim bi¢imlerini, drnegin
hipermetin yapilar1 benimsemekte ve ag temelli ortamlarda daha etkin bigimde islem
yapabilmektedirler. Ayrica aninda geri bildirim, hizli tatmin ve sik ddiillerle motive olmakta;
ciddi ve uzun siireli c¢aligmalara kiyasla oyun temelli etkinliklere daha fazla ilgi
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gostermektedirler. Bu cergevede ele alindiginda dijital yerli olarak tanimlanan yeni kusak
ogrencilerin ¢evrim i¢i 6grenme ortamlarina daha yatkin olduklari ileri siirtilmektedir. Buna
bagl olarak, s6z konusu kusagin ¢evrim i¢i ortamlarda bilgiyi bagimsiz bi¢imde arastirma ve
edinme, ayrica bu bilgiyi daha 6nce tanimadiklar1 bireylerle paylasma egilimi gosterdigi
bilinmektedir (Bilgi¢, Duman ve Seferoglu, 2011). Bu kapsamda degerlendirildiginde, dijital
yerliler ile dijital go¢menler arasinda belirgin farkliliklarin bulunmasi kaginilmazdir. Nitekim
Prensky (2001), dijital yerlilerin buylme siireclerinde yogun bigimde maruz kaldiklari dijital
girdiler nedeniyle beyin yapilarinin fiziksel olarak farklilasabilecegini ileri siirmektedir. Bu
goriise gore, norobiyoloji alanindaki giincel arastirmalar farkli tiirdeki uyaricilarin beyin
yapilarinda somut degisimlere yol agtigini ve bireylerin diisiinme bi¢imlerini etkiledigini ortaya
koymaktadir. Ayrica bu doniisiimlerin yalnizca ¢ocuklukla sinirli kalmayip yasam boyu devam
ettigi vurgulanmaktadir.

Prensk’nin diisiincelerine elestirel bir yaklasim getiren diisiiniirlerden bazilar1 ise egitimin,
dijital yerlilerin gereksinimlerine yanit verebilmek i¢in kokli bicimde degismesi gerektigini
savunanlarin akademik alanda bir tiir “ahlaki panik” ortaminin olugsmasina yol actigini ileri
stirmektedirler. Bu yaklagima gore, aragtirmalarin genglerin teknolojiyle kurdugu iliskilere dair
ortaya koydugu tablo, “dijital yerli” nitelemesinin 6ne siirdiigiinden ¢ok daha karmasiktir.
Teknoloji genclerin yasamlarina derinlemesine niifuz etmis olsa da, kullanim bigimleri ve
beceri duzeyleri ne homojen ne de evrenseldir. Egitimden yaygin ve genel bir kopusa ya da
daha dnce hi¢ goriilmemis, biitiinliyle farkli bir 6grenme stilinin varligina dair giiglii bir kanit
bulunmamaktadir. Giiniimiiz diinyas1 kuskusuz yiiksek diizeyde teknolojiklesmistir; ancak bu
durumun ani bir devrimden ziyade kademeli bir evrim siireciyle ortaya ¢iktigini diisiinmek
miimkiindiir. Buna gore gencler baz1 seyleri farkli bicimlerde yapiyor olabilir; ancak onlar
onceki kusaklardan tamamen yabanci ya da kopuk olarak degerlendirmek i¢in bu durum
gerekce olarak gorilemez (Bennett, Maton ve Lisa Kervi, 2008).

Literatiirde dijital yerliler ve dijital go¢menler kadar kapsamli bigimde ele alinmamis olmakla
birlikte, “dijital melezler” olarak adlandirilan {i¢lincli bir gruptan s6z edilmektedir. Dijital
melezler, bazi ozellikleri bakimindan hem dijital yerlilere hem de dijital gd¢menlere
benzemekte, ancak her iki gruptan da belirli yonleriyle ayrismaktadir. Dijital imkanlardan genis
Olglide yararlanmalarina karsin, bu imkanlari dijital yerliler kadar etkin ve yetkin bigimde
kullanamamaktadirlar. Onlar i¢in geleneksel kavramlar anlamini tamamen yitirmemekte; ancak
dijital gogmenler kadar teknolojiye karsi direng de gostermemektedirler (Karabulut, 2015).
Dijital diinyaya geg¢is donemi kusagi olarak degerlendirilen dijital melezler, teknolojik
yeniliklere karst merakli ve acgik bir tutum sergilemektedir. Bilgi edinme ve O8renme
stireclerinde basili kaynaklari tercih etme egiliminde olsalar da, ¢gevrim i¢i §grenme ortamlarina
dijital yerlilere kiyasla daha kolay uyum saglayabilmektedirler. Ayrica dijital ortamlara girme
konusunda daha istekli ve cesur davranmakta; basarisizlik ya da hata durumlarinda
motivasyonlar1 azalsa da yeniden denemeye dijital yerlilere gore daha yatkin olmaktadirlar.
Davranis, tutum, deneyim, beklenti ve aliskanliklarinin her iki kusakla da kesismesi nedeniyle
dijital melezler genellikle daha sabirli, daha uzlasmaci ve daha uyumlu bireyler olarak
tanimlanmaktadir. Diger yandan bilgi teknolojilerine dijital gog¢menler kadar direng
gostermeseler de, dijital yerliler kadar merakli ve yetenekli olmadiklar1 belirtilmektedir (Erol,
2022).
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2. Dezenformasyonla Miicadelede Dijital Medya Okuryazarhgi ve Elestirel Bakis Acisi

Yeni medyanin sundugu katilimcilik ve etkilesim olanaklariyla birlikte igerik iiretiminin
yayginlasmasi, enformasyonun niceliksel olarak hizla artmasina neden olmaktadir. Bu artisin
dogal bir sonucu olarak dezenformasyon gibi sorunlar dijital medya ortamlarinda giderek daha
gortiniir hale gelmektedir. Dijital medya ¢aginda siklikla karsilasilan bu tur sorunlara yonelik
¢oziim arayislarmin merkezinde ise dijital medya okuryazarligi yer alir (Ozcan, 2017).
Giliniimilizde internet kullanicilar1 yalnizca medya igeriklerinin pasif tiiketicileri degil; aymi
zamanda bilgiyi {ireten, doniistiiren ve dolasima sokan etkin aktorlerdir. Bireylerin bilgiyi
iiretme ve degistirme giicline sahip olmasi, dijital medya okuryazarliginin toplumsal ve
iletisimsel agidan tasidigi belirleyici rolii daha da goriiniir kilmaktadir (Bilisli, 2021). Bu
baglamda dijital medya okuryazarligi; dijital teknolojileri sosyal, kdltirel ve ekonomik
alanlarda etkin bi¢gimde kullanabilme, enformasyonu ve enformasyon kaynaklarini elestirel bir
bakisla degerlendirebilme, dijital doniisiimiin beraberinde getirdigi risklerin farkinda olabilme
ve genel olarak dijital caga uyum saglayabilmek icin gerekli olan yetkinliklerin tiimiinii
kapsamaktadir (Aktaran Etike, 2021).

Giiniimiiz bilgi ve iletisim teknolojilerinin yayginlagmasiyla birlikte medya aracilifiyla
gerceklesen yogun ve hizli bilgi aktarimi, bireylerin diisinme bicimlerinde ve zihinsel
etkinliklerinde doniisiimlere yol acmistir. Medya ortamlari iizerinden kisa, hizli ve siirekli
degisen ¢ok sayida enformasyona maruz kalan bireyler, bu biligsel yogunlukla basa ¢ikabilmek
amactyla “klip diisiinme” olarak adlandirilan bir diisiinme bi¢imi gelistirmistir. Bu diisiinme
tarzinda alg1 kisa mesajlar, imgeler ve semboller lizerinden sekillenmektedir. Dolayisiyla
biitiinciil bir kavrayistan ziyade parcalanmis ve yiizeysel bir alg1 yapisi ortaya ¢ikmaktadir. Klip
diisiinme bicimi herhangi bir olgunun derinlemesine ve baglamsal bir biitiinliik icerisinde
degerlendirilmesini giiclestirirken, daha ¢ok basmakalip diislinceler, imgeler ile duygu ve
duyusal uyaranlar ile sekillenmektedir (Temur, 2021). Yapilan arastirmalar medya {iriinlerinin
yogun tiiketimiyle iligskilendirilen bu diisiinme bi¢iminin bireyleri kavramsal diisiinmeden
uzaklastirdigini; baglamin kavranamamasini, analitik diisiinme becerilerinde zayiflamasini,
nedensel iligkilerin reddini, algilama ve siireclerinde yetersizligi, genelleme ve sonug ¢ikarma
yeteneklerinin gerilemesi gibi biligsel sorunlara yol agtigini ortaya koymaktadir. Bunun yani
sira; anlati yapilarinin ¢ézlimlenememesi, aceleci ve yiizeysel yargilarda bulunma,
konsantrasyon kaybi, disiplin eksikligi, ahlaki degerlerde farklilasma, mantiksal baglar
kuramama, 6grenme siireclerinin zorlasmasi ve uzun metinleri okuma ile anlama becerilerinde
azalma gibi ¢ok sayida olumsuz etkiye sebep olabilmektedir (A.g.e., 105).

Bu noktada, medyanin bireylerin ve toplumlarin diisiince, tutum ve davraniglarini bigimlendiren
yapisal etkilerinin yani sira, elestirel bakis agisinin gelistirilmesi 6nem kazanmaktadir. Medya,
bireylere yalnizca bilgi aktaran bir ara¢ olmanin 6tesinde; uygun ve uygun olmayan davranis
kaliplarini, toplumsal cinsiyet rollerini, degerleri ve diinyaya iliskin anlamlandirma bigimlerini
de Ogretici bir isleve sahiptir. Bu nedenle bireylerin medyanin anlami nasil irettigini,
mesajlarin1 hangi ideolojik ¢ergeveler icinde sundugunu ve izleyicileri hangi degerler
dogrultusunda sekillendirdigini fark edebilmeleri konusunda elestirel bir yaklasim
gelistirmeleri zorunludur (Cakir ve Kellner, 2017). Ayn1 zamanda bir yasam pratigini de ifade
eden elestirel yaklagim, bireylerin yasama farkli perspektiflerden bakabilmelerini ve saglikli
kararlar alabilmelerini miimkiin kilan temel yollarindan biridir. Bireylerin elestirel diisiiniirler
héline gelmesi, kendiliginden gerceklesen bir slire¢ olmayip uygulamaya dayali ve planl bir
egitim stirecini gerektirmektedir. Bu bakimdan elestirel diistinme 6gretilebilir ve gelistirilebilir
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bir diisiinme becerisi olarak degerlendirilmektedir (Kurt ve Kurum, 2010). Elestirel medya
okuryazarliginin ise sadece medyay1 6grenmeyi, medyadaki manipiilasyonlara kars1 durmay1
ve yapici yollarla medya materyalleri kullanmay1 6grencilere 6gretmekle degil, ayn1 zamanda
onlar1 daha fazla motive ederek ve sosyal hayatta yetkin katilimlarini saglayarak iyi vatandaglar
yaratmaniza yardimei olacak becerileri gelistirmek anlamina gelmektedir. Bu sayede elestirel
medya okuryazarli§in1 demokratiklesmeyi ve katilimciligi arttiracak becerileri gelistirmeyi
kapsadig1 sdylenebilir (Mukadder, 2024).

3. Amagc ve Yontem

Arastirmanin temel amacini, dijital yerlilerin dijital medya okuryazarlik diizeylerini belirlemek
ve elestirel diistinme farkindaliklarin1 degerlendirmek olusturmaktadir. Bu baglamda
aragtirmada, dijital yerlilerin sosyal medya ortamlarinda dijital igeriklere yonelik elestirel
degerlendirme diizeyleri analiz edilerek, dezenformasyon karsisinda benimsedikleri tutumlarin
belirlenmesi hedeflenmektedir. flgili literatiir incelendiginde, dijital yerlilerin dijital medya
okuryazarligina iliskin bir¢ok ¢aligma bulunmaktadir. Bu calismalar, genellikle geng nesillerin
dijital platformlarimi kullanma, dijital giivenlik 6nlemleri, sosyal medya kullanimi ve dijital
icerik iiretimi gibi konulara odaklanmaktadir (Prensky, 2001). Ancak bu arastirmalar konu
itibariyle dijital yerlilerin elestirel diisiinme ve yorumlama, dijital medya igeriklerini analiz
etme ve glindemi takip etme agisindan sayica yetersiz kalmaktadir. Bu anlamda arastirma bilgi
toplumu ve dijital ¢ag kapsaminda dijital yerlilere iliskin giincel veriler sunmasi ve gelecekte
bu alanda yapilacak ¢aligmalara yol gdsterici nitelik tasimasi bakimindan 6nem tagimaktadir.
Arastirmada nitel arastirma yontemlerinden betimsel icerik analizi kullanilarak yapilandirilmis
derinlemesine miilakatlar araciligi ile veri toplanmaktadir. Betimsel icerik analizi, farkli
kaynaklardan gelen nitel ve nicel verilerin detayli bir sekilde incelenip bir araya getirilmesiyle,
belirli bir konu veya alandaki genel egilimlerin ortaya konmasini saglar. Bu yontem, mevcut
bulgulara dayanarak gelecekteki arastirmalara 151k tutmay1 ve o alandaki ¢aligmalarin yoniinii
belirlemeyi amaglar (Ultay ve digerleri, 2021). Derinlemesine miilakat ise yiiz ylize, e-posta
araciligiyla, telefon ile ya da internet ortami gibi farkli sekillerde uygulanabilen nitel bir veri
toplama teknigidir (Uslu ve Demir, 2022). Arastirmada derinlemesine miilakatlar yiiz yilize ve
yapilandirilmis olarak gergeklestirilmektedir. Arastirmanin evreni Marc Prensky (2001)
tarafindan ‘Dijital yerliler, Dijital Go¢menler’ makalesinde dijital yerliler olarak nitelendirilen
ve Orneklem olarak Istanbul Esenyurt Universitesi'nde dgrenim gdérmekte olan 1997-2012
yillar1 arasinda dogan Z kusa@1 bireyleri segilmistir. Buna gore calismada, Istanbul Esenyurt
Universitesi Sanat ve Sosyal Bilimler Fakiiltesi'nde okumakta olan 10 &grenciden
derinlemesine mulakat yoluyla elde edilen nitel veriler, betimsel icerik analizi yontemiyle
cozlimlenmektedir. Arastirmada katilimcilara en fazla tercih edilen sosyal medya platformlari,
katilimcilarin dezenformasyonu sosyal medyada ayirt etme diizeyi, dezenformasyon kaynakli
manipiilasyon farkindalik diizeyi, katilimcilarin dezenformasyon karsisinda verdigi tepkiler,
dogrulugundan siiphe duyulan bilgilerin hangi kaynaklardan sorgulandigi, elestirel diisiinceye
dair 6z degerlendirmeler ve kaynagin giivenilirligiyle ilgi olmak iizere yedi kategoride sorular
sorulmustur.
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4. BULGULAR
Katiimeilar Tarafindan Giindemi Takip Etmek icin En Fazla Tercih Edilen
Sosyal Medya Platformlari
Say1 Oran(%)

Instagram 10 33.3

Twitter 7 23.3

Tiktok 7 23.3

Youtube 6 20.1

Facebook - -

TOPLAM 30 100

Tablo 1. Katilimcilar tarafindan en fazla tercih edilen sosyal medya platformlar1 oranlari

Tabloya gore katilimcilarin en fazla tercih ettigi sosyal medya platformu Instagram’dir (%33,3).
Bunu Twitter ve TikTok esit oranlarla (%23,3) izlenmektedir. YouTube ise %20,1 oraniyla
dordiincii sirada yer alirken, Facebook ise hicbir katilimer tarafindan tercih edilmemistir.

Katihmcilarin Sosyal Medyada Dezenformasyonu Ayirt Etme Diizeyi

Say1 Oran(%)
Cogu zaman ayirt edebiliyor. 5 50
Cogu zaman ayirt edemeyebiliyor. 1 10
Kismen ayirt edebiliyor. 4 40
TOPLAM 10 100

Tablo 2. Katilimcilarin sosyal medyada dezenformasyonu ayirt etme diizeyleri

Tablo incelendiginde katilimcilarin  yarisinin  (%50) sosyal medyada karsilastiklar
dezenformasyonu ¢ogu zaman ayirt edebildiklerini ifade ettikleri goriilmektedir. Katilimcilarin
%40°1 dezenformasyonu kismen ayirt edebildiklerini belirtirken, yalnizca %10°u cogu zaman
ayirt edemediklerini dile getirmistir.

Dezenformasyon Kaynaklhh Manipiilasyonun Farkindalik Diizeyi
Say1 Oran(%)

Dezenformasyonla manipile 6 60
edilebileceginin farkindadir.
Dezenformasyonla manipile 1 10
edilebiceginin farkinda degildir.
Dezenformasyonla manipile 3 30
edilebileceginin kismen
farkindadir.
TOPLAM 10 100
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Tablo 3. Dezenformasyon kaynakli manipiilasyonun farkindalik diizeyi

Tabloya gore katilimcilarin  gogunlugu (%60) dezenformasyon yoluyla manipile
edilebileceklerinin farkinda olduklarini belirtmistir. Katilimcilarin %30°u bu durumun kismen
farkinda oldugunu ifade ederken, yalmizca %10’u dezenformasyonla manipiile
edilebileceklerinin farkinda olmadigini dile getirmistir.

Katihmcilarin Dezenformasyon Karsisinda Verdigi Tepki
Say1 Oran(%)

Dezenformasyonu goz ard1 eder. 10 40
Cevresini dezenformasyonla ilgili | 3 12
uyarir.
Ilgili yerlere durumu bildirir. - -
Enformasyonun dogrulugunu 7 28
arastirir.
Paylagimda bulunur. 5 20
Paylasimlar1 engeller. - -
TOPLAM 25 100

Tablo 4. Katilimeilarin dezenformasyona kars1 verdigi tepki

Tabloya gore katilimcilarin dezenformasyon karsisinda verdikleri tepkiler farklilagsmaktadir.
Katilimcilarin %40°1 dezenformasyonu goz ardi ettigini belirtirken, %281 karsilastig1 igerigin
dogrulugunu arastirdigin1 ifade etmistir. Katilimeilarin %20°si  dezenformasyon igeren
paylasimlarda kendilerinin de paylasimda bulundugunu, %12’si ise ¢evresini dezenformasyon
konusunda uyardigimi bildirmistir. Buna karsilik, ilgili yerlere bildirimde bulunma ve
paylasimlart engelleme davraniglarini tercih eden katilimer bulunmamaktadir.

Dogrulugundan Siiphe Duyulan Bilgilerin Hangi Kaynaklardan Sorgulandig:
Say1 Oran(%)
Arama motorlarindan 7 46.7
Dogrulama sitelerinden 2 13.3
Kullanici yorumlarindan 3 20
Diger (Yapay zeka) 3 20
TOPLAM 15 100

Tablo 5. Dogrulugundan siiphe duyulan bilgilerin hangi kaynaklardan sorgulandigi

Tabloya gore katilimcilarin dogrulugundan siiphe duyduklar bilgileri en fazla arama motorlari
araciligiyla sorguladiklar1 gériilmektedir (%46,7). Bunu kullanici yorumlar1 (%20) ve diger
kaynaklar (yapay zekd uygulamalart) (%20) izlemektedir. Dogrulama sitelerini tercih eden
katilimcilarin orani ise gorece diisiik diizeydedir (%13,3).
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Katiimeilarin Elestirel Diigiinmeye iliskin Oz Degerlendirmeleri
Say1 Oran(%)

Elestirel bakis agisina sahibim. 6 60

Elestirel bakis agisina sahip 1 10

degilim.

Elestirel bakis agisina kismen 3 30

sahibim.

TOPLAM 10 100

Tablo 6. Katilimeilarin elestirel diisiinmeye iliskin 6z degerlendirmeleri

Tabloya gore katilimcilarin ¢cogunlugu (%60) elestirel bakis agisina sahip olduklarini ifade
etmistir. Katilimcilarin %30’u elestirel bakis agisina kismen sahip oldugunu belirtirken,
yalnizca %10’u elestirel bakis agisina sahip olmadigini dile getirmistir.

Katiimcilarin Kaynagin Giivenirligiyle flgili Diisiinceleri
Say1 Oran(%)

Resmi kaynaklar guvenilir 3 10
buluyorum
Resmi kaynaklar1 glivenilir 7 23.3
bulmuyorum.
Unliilerin agiklamalarini giivenilir | 2 6.7
buluyorum.
Unliilerin agiklamalarini giivenilir | 8 26.7
bulmuyorum.
Uzman agiklamalarini giivenilir 3 10
buluyorum.
Uzman agiklamalarini giivenilir 7 23.3
bulmuyorum.
TOPLAM 30 100

Tablo 7: Katilimeilarin Kaynagin Giivenirligiyle ilgili Diisiinceleri

Tabloya gore katilimcilarin kaynaklarin giivenirligine iliskin degerlendirmeleri genel olarak
slipheci bir egilime igaret etmektedir. Katilimeilarin yalnizea %10’u resmi kaynaklar glivenilir
buldugunu belirtirken, %23,3’ii bu kaynaklar1 giivenilir bulmadigini ifade etmistir. Benzer
bicimde, iinliilerin agiklamalarin1 giivenilir bulanlarin oran1 %6,7 ile olduke¢a diisiik diizeyde
kalirken, bu agiklamalari guivenilir bulmayanlarin oran1 %26,7 ile en yiiksek degere ulagmistir.
Uzman goriislerine iliskin degerlendirmelerde de benzer bir dagilim goézlenmektedir.
Katilimcilarin %10°u uzman agiklamalarin1 giivenilir buldugunu belirtirken, %23,3’i bu
aciklamalari giivenilir bulmadigini dile getirmistir.
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SONUC VE ONERILER

Arastirma bulgular, katilimcilarin 6nemli bir bdliimiiniin sosyal medyada karsilastiklar
dezenformasyonu ayirt etme ve bu igeriklerin manipiilatif etkilerinin farkinda olma konusunda
belirli bir biling diizeyine sahip oldugunu goéstermektedir. Bununla birlikte “kismen”
yanitlarinin  dikkat ¢ekici bir orana sahip olmasi, bu farkindaligin tam anlamiyla
icsellestirilmedigini ve bireylerin dezenformasyonu degerlendirme konusunda hala
gelistirilmesi gereken yonlerinin bulundugunu ortaya koymaktadir. Elde edilen sonuglar,
katilimcilarin dezenformasyon karsisinda ¢ogunlukla pasif tutumlar sergiledigini; igerigi goz
ardi etme veya herhangi bir miidahalede bulunmama egiliminin daha yaygin oldugunu
gostermektedir. Buna karsin, igerigin dogrulugunu arastirma ya da ¢evresini uyarma gibi daha
aktif ve elestirel davranislarin daha siirli bir kesim tarafindan benimsendigi goriilmektedir.
Dogrulama siirecinde ise katilimcilarin ¢ogunlukla arama motorlari, kullanict yorumlar1 ve
yapay zeka temelli aracglar gibi kolay erisilebilir kaynaklara yoneldigi, buna karsilik dogrudan
dogrulama amaciyla faaliyet gosteren platformlarin daha smirli diizeyde kullanildigi
anlasilmaktadir.

Aragtirma ayrica katilimcilarin buyik bir bélimunin kendilerini elestirel diisiinme becerisine
sahip bireyler olarak degerlendirdigini ortaya koymaktadir. Ancak “kismen sahibim” yanitinin
da dikkat cekici bir orana ulasmasi, elestirel diisiinme becerilerinin tam anlamiyla
igsellestirilmedigini ve gelistirilmesi gereken bir alan olarak varligini siirdiirdigiini
gOstermektedir. Bunun yaninda katilimcilarin farkli bilgi kaynaklarina karsi genel olarak
temkinli bir yaklasim benimsedikleri goriilmektedir. Ozellikle tnliilerin agiklamalarma duyulan
glivensizligin yiksek olmasi, populer figlrlerin glvenilir bilgi kaynagi olarak goriilmedigini
ortaya koyarken; resmi ve uzman kaynaklara yonelik gliven duzeyinin de sinirli olmasi,
bireylerin dijital ortamlarda bilgiye daha sorgulayici bir yaklasim sergilediklerini
gostermektedir. Arastirma neticesinde ulasilan bulgular, katilimcilarin sosyal medyada
dezenformasyonu ayirt etme ve manipilasyonun farkinda olma konusunda yiksek bir biling
diizeyine sahip olduklarini, ancak dezenformasyon karsisinda ¢ogunlukla pasif ya da simnirl
dizeyde aktif tepkiler verdiklerini gostermektedir. Diger yandan dezenformasyon karsisinda en
yaygin tutumun igerigi g0z ardi etme ve énemli bulduklar: iceriklerin dogrulugunu arastirma
oldugu, dogrulama strecinde ise agirlikli olarak arama motorlarinin tercih edildigi saptanmustir.
Katilimcilarin biyik bélimi kendisini elestirel bakis agisina sahip olarak tanimlarken, bilgi
kaynaklarmin giivenirligine iliskin degerlendirmelerde genel olarak siipheci bir egilim
sergiledikleri belirlenmistir. Genel olarak degerlendirildiginde dijital ortamlarda bilgi
dogrulama kultirunin giglendirilmesi, dogrulama platformlarinin bilinirliginin artirilmasi ve
elestirel diistinme becerilerini gelistirmeye yonelik dijital medya okuryazarligi ¢alismalarinin
yayginlastirilmasi1 6nemli bir gereklilik olarak kendini géstermektedir.
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Oz:

Mardin’li  bir  sanatgt  olan Mehmet Ali  Boran’in  “Biyiilii = Ev”
(https://vimeo.com/451155933 -sifre themagichause2018) adli video isinden yola ¢ikarak ;
video-is in gekildigi “Kespo “adli mekan ve mekan igerisinde kafasindan koparilmis olan kus
heykelinin onarilma sahnesinin bende olusturdugu “i¢ rahathigr “.... Hafizamdaki bilgi
kirtilar; bu mekanin yapisi ,zamanla gegirdigi degisimler ve kiiltiirle etkilesimi ile videois’e
konu olan “kus” ve onarilma siireci ve amaci hakkinda beni bir yolculuga cikariyordu.
Sanat¢r’nin bir sdylesisinde “Bu kusun bulundugu konagin muadili olan Mardin’deki
diger konaklarin tamaminda da kus figiirlerinin govdeleri yerinde birakilmak suretiyle kafalar
koparilmis. Bu kuslardan birinin kafasini bir protez olarak yeniden yerine takarak, icinde dogup
biiylidiiglim toplumun bdylesine dramatik bir taniklikla yogrulmus mayasinin genetik uzantisi
olarak ben, bir iyilesmeyi oncelikle kendi ruhumda saglamak istedim.”s6zleri de bu mekanin
bicimlerinin “6liimleri”ve yeniden anlam buluslar ;bellek ve aidiyet hakkinda tarihsel bir
analizi gerekli kilmaktadir.

Konu igerigi geregi mekan igersinde anlamli olan “kus”un zaman igerisinde anlaminda
meydana gelen degisikliklerle birlikte mekanin bigcimsel anlamda doniisiimlerinin kiiltiirle
iliskisi; toplumsal tarihi ve kiiltiirel yapisi hakkinda da Onemli bilgiler sunmaktadir.
“Kespo’nun” farkli donemlerde gegirdigi degisimler; kent sosyolojisi ve sosyal antropoloji
alanlarinda da bize zengin veriler sunmaktadir. Kent sosyolojisi ve sosyal antropoloji
verilerinden yararlanarak, bir "iyilesme" c¢abasi olarak sanatin ve mekanin yeniden
anlamlandirilmasi tartisilmaktadir.
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Sekil 1. Kespo Yapisina Ait Gorsel

Anahtar Kelimeler: Mardin, Kespo, Bellek, Gog, Mekansal Doniisiim, Sanat.
GIRIiS:

“Kespo’nun” doniisiimlerinin ¢evresindeki gd¢ ve gbcle beraber degisen kiiltiirle iligkisi. ..
“kus” lizerinden bile okunabilir mi? Gerg¢eklesme nedeni ne olursa olsun gog olgusu, 6zellikle
gdc alan yerlesim biriminin hemen her alaninda biiyiik doniisiimlere yol agmaktadir. Gerek gog
olgusunun yasandigi siiregte gerekse go¢ sonucunda bir yandan bireylerin kendisi degisirken
bir yandan da geldikleri veya gittikleri yerlerde 6nemli degisimlere neden olmaktadirlar. Baska
bir ifadeyle gog; 6zellikle kentsel mekanlarda ve genel olarak kentin sosyo-ekonomik yapisinda
kokli degisimler yasanmasina neden olmaktadir.

Literatiire bakildiginda gog, ilk insanlardan giiniimiize kadar en genel anlamiyla, iki mekan
arasinda yani cografi alanlar arasinda niifusun yer degistirmesi olarak tanimlanmaktadir. Ancak
olgusal olarak gog ele alindiginda; bir¢ok etkenin goge yol agabildigi, ayn1 etkenin farkli zaman
ve mekanlarda farkli sonuglar dogurabildigi bu nedenle de kesin sinirlar olan tek bir go¢ tanimi
yapabilmenin miimkiin olmadig1 goriilmektedir. Go¢ tanimlariin ortak 6zelligi yukarida da
deginildigi gibi; “bireylerin tiim gelecek yasantilarini ya da bir siirelik bolimiinti gegirmek
iizere yasamakta oldugu mekandan baska bir yerlesim birimine yerlesmek iizere cografi yer
degistirme hareketi” olarak karsimiza ¢ikmaktadir. (Caglayan, 2008: 301-302; Gunduz ve
Yetim, 1997: 110; Giddens, 2008: 570; I¢cduygu ve Unalan, 1998: 38; Demir, 1997: 85;
Tumertekin ve Ozgiic, 2002: 308; Durugoniil, 1997: 95; Keles, 1998: 58; Unalan; 1998: 91;
Gul ve Ergun, 2012: 281; Karpat, 2013: 71)

Tiirkiye acisindan ele alindiginda, iilke i¢i ve Tiirkiye’den disariya dogru go¢ hareketlerinde
derin bir siyasi tarihin oldugu goriilmektedir. Tarihte Mardin, Ermenilerin 6nemli bir yerlesim
yeri olmustur. 1915 yili oncesinde, Mardin'de yaklasik 50.000 Ermeni yasarken Ermeni
niifusun, sehrin 6nemli bir kismini1 olusturdugu bilinmekteydi. Ermeniler, Mardin'de ticaret,
sanat, egitim ve kiiltiir alanlarinda 6nemli bir rol oynamaktaydi. 1915 yilinda, Osmanl
Imparatorlugu'nun Ermenilere ydnelik tehcirinin basladigini. Tehcir sirasinda, Mardin'deki
Ermenilerin de hedef alindigini yapilan arastirmalar ortaya koymaktadir. Zorunlu gog¢ sonrasi
kentin degisimlerinde cografi, siyasi, etnik ve dini 6zelliklerinin 6nemli 6l¢iide rol oynadigini
vurgulamak yerinde olacaktir. Yerine gelen ve giden arasindaki kiiltiirlesmeye muhatap olarak
sayilan gruplar arasinda, ayni cografyanin yerlileri olarak farkli kiiltiirel gruplar (6rn., etno-
kiiltiirel gruplar;azinliklar vb.) tarif edilmektedir. Bu tanim yapilarda yeni gelenlerin
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olusturdugu yeni izlerde de goriilebilmektedir. “Kesponun izleri de derin bir gb¢ hikayesinin
izlerini mi barindirmaktadi. ..

Ozellikle 1915 oncesinde kentin énemli bir unsuru olan Ermeni niifusun tehciri ve sonrasindaki
zorunlu go¢ siiregleri, kentin mimari ve kiiltiirel dokusunda silinmez izler birakmistir. Bu
baglamda "Kespo" binasi, gidenlerin biraktig1 izler ile gelenlerin olusturdugu yeni dokunuslar
arasindaki gerilimi temsil eden 6nemli bir rnektir.

ARASTIRMA VE BULGULAR

“KESPO”HAKKINDA...
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(Sekil 2. Kespo Yapisina Ait Gorsel-2011 )
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sel-2024)

Resmi kayitlara gore 2011 yilinda hazirlanan roleve planinda mekanin genel 6zellikleri
anlatilarak yapinin , Mardin ili, Latifiye Mahallesi, 506 Ada, 5 parselde yer almata oldugu ve
Siiryani bir aile tarafindan 1880’lerde yaptirilmis oldugu belirtilse de ; Mardin yerli halkindan
birkagiyla bile yapilan yiiz yiize goriisemelerde yapinin bir Ermeni aileye ait oldugu yonunde
bilgi kirintilarina veya” bu ev Kespo’larindi “ gibi sdylemlere denk geliyorum. Mardin’li bir
Siiryani olan Y.B (46) ile yapmis oldugum goriismede: “Yaklasik 2 yil 6dnce kuyumcular
carsisinda 2 kisi geldi, halk egitim merkezi binasimi tarif ederek dedelerinin bu evde
oturdugunu, Ermeni olduklarin1 ve bu yapiyr gezmek istediklerini bana sdylediler. Bende
yardimel olmak i¢in onlar1 goétiirdiim ve gezdirdim . Cok duygulandilar ve ailenin biiyiik
cogunlugunun Amerika’da olduklarin1 bahsettiler.” seklince ifadeleri ve yapinin adi olan
“Kespo” nun Mardin’de yasamis bir Ermeni ailenin soyadi oldugu bilgileri....Kespo’lar
neredeydi? 1915 yili itibari ile baslayan bir “yerinden adilme * hikayesinde mi yerlerini
bulacaklard ....

Tiirkiye’nin siyasi ,ekonomik ve politik siireglerini bugiiniin goéziinden yeniden okumanin
gerekli oldugunu diistinmekteyim. Ev olarak kullanilmakta iken bir donem hastane, daha sonra
ilkokul olarak kullanildiktan sonra Halk Egitim Merkezi’ne doniistiiriilmiistiir. 1.Diinya Savasi
sirasinda 1914-1915’te Almanlar, sehir arabalariyla 1. Cadde’ye giremeyince bazi binalari
yiktirmiglardir. 1. Cadde {izerinde yer alan Halk Egitim Binasi’nin da bu yikim sirasinda 6n
cephesi kesilerek bina geriye dogru ¢ekilmistir. Halk Egitim Binasi’nda da mekan kurgusu ve
genel mimari ozellikleri incelendiginde Mardin’deki Miisliiman evlerinin 6rnek alindig
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goriilmektedir. Yap1 malzemesi olarak sarimtirak renkli kalker tasi kullanilmistir. Mekanlarin
{ist ortii sistemi capraz tonozdur. I¢ mekanlar sivali, dis cepheler sivasiz kesme tashidir. Binaya
zaman ig¢inde kullanim ihtiyacina gore cesitli yapisal miidahaleler uygulanmistir. (Duvar
oriilerek boliinmiis mekanlar, 1. katta kapatilmis eyvan, avluya ve terasa eklenmis Wc’ler vb.)
Ozellikle binanin 1. Caddeye bakan tarafinin yol genisletilmesi sirasinda kesilmesi sonucu bazi
mekanlarin siirekliligi ve binanin biitlinliigli bozulmustur.  (halk egitim binasi11/50
rolovesi,2011)

Yapinin 6n caddeden girilen kapisinin ardinda kii¢iik bir ara koridor bulunmakla birlikte
bu koridor bir kapi ile avluya acilmaktadir. Assagida fotografladigim bu avlu merdiven
yardimiyla {ist odalara ve alt bodrum katina baglanmaktadir.

S_em4; Ke§po Yapisina Ait Gérsé‘I‘-2024
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Sekil 5. Kespo Yapisina Ait Gorsel

Merdivenin bitiminde diktortgen seklinde genis bir odanin bulundugunu ve odanin bas
kisminda motiflerle siislii ve her iki ucunda da giivercin heykelleri olan bir duvar gérmekteyiz.
Kafalar1 birbirine doniik olan giivercinlerinin kafalar1 kopartilmis. Ev olarak yapilan ve
kullanilan bu yapida giivercin’in anlami neydi neden kafalar1 kopartilmisti. Yeni kiiltiire ait
olamayan kusun doniisiim hikayesi mekan, zaman ve basat grubun anlamlandirmasi ile birlikte
bigimsel olarak gecirilen doniisiimler ve kiiltiire etkileri iizerine degerlendirmeyi zorunlu
kilmaktadir.

170



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

SEMBOLIZM :“KUS” ,”OLUM “ VE “ONARILMA”
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Sekil 6. Kespo Yapisina Ait Gorsel-2024

“Kespo” malikanesi i¢inde glivercin heykellerinin bulundugu oda merdivenle ¢ikilan bir iist
katta bulunmaktadir. Simdilerde sark odasi olarak dizayn edilmis odanin; Kespo’nun asil
sahipleri i¢in anlami yoruma agik olsada kus heykellerinin bulundugu ¢ok siislemeli duvarin
mihrab’a benzedigi goézlemlenmektedir. Kus ‘un ait oldugu kiiltiirde amaci neydi neden
yapitirtlmigti, yasayan aile igin ifade ettigi gerceklik neydi sorular1 ise Ermeni ve Hristiyan bir
aile olduklar1 bilinen Kespo’larin inanglar1 ile dogrudan iliskili oldugu anlasilmaktadir.
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Sekil 7. Kespo Yapisina Ait Gériel
Hristiyanlikta giivercinin en onemli sembolik anlami, Kutsal Ruh'un sembolii olmasidir.
Incil'de, Isa Mesih'in vaftiz edilmesinden sonra gokten beyaz bir giivercinin indigi anlatilir. Bu
olay, Kutsal Ruh'un Isa Mesih'e indigi ve onu kutsadig1 anlamina gelir. Bu nedenle, giivercin,
Hristiyanlikta Kutsal Ruh'un en yaygin semboliidiir. Giivercin, Hristiyan sanatinda da siklikla
kullanilan bir motiftir. Kiliselerde, ikonalarda ve fresklerde gilivercin, Kutsal Ruh'u temsil
etmek i¢in kullanilir. Ayrica, glivercin, Hristiyan bayramlarinda ve torenlerinde de kullanildig:
bilinmekle birlikte ailenin de i¢ huzurunu kendi kiltirlerinde var olan ve anlamli olan
giivercinle saglamaya calistiklarini anlamlandirmak miimkiindiir. Yapinin kullanim amacinin
stirec icerisinde degistigi “Kespo”larin gittigini ve kullanim amaciyla birlikte yap1 igerisinde
video-is e kaynaklik eden kus heykelinin de gec¢irdigi doniisiimler oldugunu ,mekan igerisinde
anlamli olan Kus heykelinin ne zaman oldugu tam olarak tespit edilemesede artik yeni kiiltiirii
rahatsiz eden ve bu rahatsizlig1 gidermek i¢in kafasi koparilarak huzur getiren heykellere
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doniistiigi gortiliilyor. Kespo’larin gidisiyle “6liim” baglamig; boylesinin daha “anlamli” oldugu
dontistimler giivercinlerin dldiiriiliilmesiyle bir i¢ huzura mi1 ulastirilmisti. ..

Kus motifinin anlami toplumlara gore farklilik gosterebilmektedir. Bu durum, belli kuslarin
ugursuz (Ornegin karga, baykus) bazilarinin ise ugurlu (6rnegin biilbiil, giivercin)
degerlendirilmelerinden goriilebilmektedir (Akpinarli 2007: 18). Ancak genel itibariyla kus s6z
konusu oldugunda “ruhsal yiikselmenin, yiiksek suur hallerine gecisin, diinyasalliktan
uzaklagmanin, hafifligin, semaviligin, ruhlarin, ruhsal unsurlarin, ruhsal tesirlerin, sezgi ve
ilhamin, reenkarnasyonun, ruhun ebediliginin, gok ile yer arasindaki irtibatin” (Aras 2011: 51)
on plana ¢iktig1 ifade edilebilir. Irtibatta olmanin ve araciligi sembolii olan kuslardan Altay ve
Tiirk destanlarinda Tanrmin elgisi olarak su sekilde bahsedilmistir (Ogel 1995: 548): “Bir
Han’in erkek ¢ocugu olmuyor. Kayin agacina konmus bir kus Han’a, senin bir oglun olacak,
diye haber veriyor... Han’in bir oglu oluyor.” Burada kus, Tanrinin elgisi olarak ifade
edilmistir. Buradan hareketle Hz. Muhammed’in “en tinlii” sancaginin kus figiirii ile baglantisi
da 6nemlidir (Ozkegeci vd. 2007: 114):  Tiim bu bilgiler “kus”un anlaminin yeni gelen ile
iliskilendirlebilecegi geregegini ve mekanin anlamlarinin zaman ve hakim kiiltiirle iligkili
oldugunu gostermektedir. Islam dini icerisinde heykel ve resim ile ilgili kat1 durus ve tanr1 ile
kul arasinda el¢iye yer olmamasi gerektigi inanci ile yok edilmeye ¢aligilan suretler.

Sanatg1 Mehmet Ali Boran, Biiyiilii Ev adl1 ¢alismasinda, kus figilirlerinden birine protez bir bag
ekleyerek sembolik bir onarim gerceklestirmektedir. Bu miidahale, toplumsal hafizada iz
birakan kirilmalara gonderme yapmakta, kaybin varligini gortiniir kilmakta ve bu kirilmanin
yeniden anlamlandirilabilecegini gostermektedir. Bu baglamda, Kespo 6rneginde oldugu gibi,
mekan ve objeler iizerindeki izler sadece gecmisi belgelemekle kalmaz; ayni zamanda
toplumsal hafizadaki kirilmalar1 ve onarilma siireglerini anlamlandirmak icin bir ara¢ sunar.
Boran’in sanatsal miidahalesi, bu kolektif bellek alaninda gergeklesen sembolik “iyilesme” ve
yeniden biitiinlesme ¢abalarini goriiniir kilarak, ge¢mis ile bugiin arasindaki siireklilikleri ve
kirilmalar1 daha net bir sekilde okumamiza imkan tanimaktadir.

MEKAN VE ANLAMLAR..

“Kespo”nun ge¢irdigi doniisiimler, mekan icerisindeki anlamin zaman iginde nasil
degisebilecegini, 6zellikle “kus” figiirli izerinden gozlemlememize imkan saglamaktadir. Kus
heykelinin yapim tarihi tam olarak tespit edilememekle birlikte, zamanla mekanda yeni kilttr
unsurlarina rahatsizlik veren bir bigime biiriindiigli ve bu rahatsizlik nedeniyle basinin
koparilarak etkisiz héle getirildigi goriilmektedir. Bu durum, mekanin bi¢im ve anlamlarinin,
hakim olan kiiltiirel degerler ve toplumun anlam atiflarmna baglh olarak sekillendigini
gostermektedir.

Heykelin yasadigi bu doniisiim ve yeniden var edilmeye calisilmasi siireci, 2018 yilinda bir
video c¢alismasina kaynaklik etmistir. Sanat¢1 Mehmet Ali Boran, s6z konusu kus figliriiniin
kafasin1 bir protez ile yerine takarak, ge¢misin dramatik tanikliklarini ve zorunlu go¢ gibi
tarihsel stireclerin etkilerini yeniden goriiniir kilmay1 amaglamistir. Boran, bu miidahaleyi,
icinde yetistigi toplumun kolektif belleginde yer eden travmatik deneyimlerin ruhsal
yansimalari olarak degerlendirmis ve bu siire¢ araciligiyla bireysel bir iyilesme arayisini ifade
etmistir.

Bu sanatsal miidahale, hem mekanin anlam katmanlarini hem de toplumsal hafizadaki
kirilmalar arastirmak i¢in 6nemli bir 6rnek sunmaktadir. Heykelin yeniden onarimi, gegmiste
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yasanan zorlamalarin ve kiiltiirel ¢catismalarin mekan tizerindeki etkilerini goriiniir kilarken,
izleyicide hem bir i¢ rahatligit hem de sorgulama ve yapaylik hissi uyandiran yeni anlam
katmanlar1 yaratmaktadir. Boylece calisma, mekan, hafiza ve kiiltiirel taniklik arasindaki
iligkileri, sanat araciligiyla estetik ve kavramsal bir baglamda incelemeye olanak saglamaktadir.

SONUC

Mekanlar, yasayanlar ve gidenler... Gegmisin bellek aracilifiyla ve bugiiniin bakis agisiyla
yeniden okunabilecegi varsayimindan hareket eden bu ¢alisma, toplumsal gii¢ iligkilerinin
mekansal izler iizerindeki belirleyici roliinii ortaya koymaktadir. Toplum igindeki gii¢
dengelerine bagli olarak bazi gruplarin mekani terk ederken ardinda anlam yiiklii izler biraktig;
sonradan gelenlerin ise bu izlerin {izerine yeni katmanlar ekledigi, kimi zaman da onlar
doniistiirerek ya da ortadan kaldirarak farkli bir mekansal ve kiiltiirel dokunun olusmasina
neden oldugu goriilmektedir. Bu baglamda Tiirkiye’deki farkli kimliklerin birbirinden bagimsiz
ve izole bi¢cimde ele alinamayacagi, aksine tarihsel ve mekansal iliskiler agi igerisinde
degerlendirilmesi gerektigi agiktir. Nitekim tek bir mekanin izleri lizerinden dahi bu ¢ok
katmanli iligki agin1 okumak miimkiindiir. Bu ¢alisma da “Kespo” 6rneginden yola ¢ikarak
Tiirkiye’nin kolektif hafizasinda bir yolculuga ¢ikmanin miimkiin oldugunu gostermektedir.

Giliniimiizde bireyin zaman ve mekanla kurdugu iliski giderek daha karmasik bir hal almakta;
bu durum kimlik ve benlik tartismalarin1 da beraberinde getirmektedir. Zamanin hizlanmasi ve
mekansal deneyimlerin doniismesi, i¢inde bulundugumuz yerleri bugiinlin perspektifiyle
yeniden degerlendirmeyi gerekli kilmaktadir. Bu siireklilik arayisi, bireyi ¢cogu zaman ge¢mise
yonelten bir dinamik tiretmektedir. Bagka bir ifadeyle, bireyin kendisini kaybettigini hissettigi
olgiide gegmise ve bellege yonelme ihtiyact da artmaktadir. Bu noktada “Kespo”, “kus” ve
“onarilma” imgeleri, huzur ya da huzursuzlukla iligskilenen bir anlamlandirma cabasinin
sembolik ifadeleri olarak ortaya ¢ikmaktadir. Glinlimiizde ise yerlesikligin degil hareketliligin
daha belirleyici oldugu bir diinyadan s6z etmek gerekmektedir. Boyle bir diinyada aidiyet
kavrami da doniismekte; birey, ulus ve mekan arasindaki baglarin giderek gevsedigi bir
baglamda aidiyet, giderek daha kisisel ve bireysel sinirlar icinde tanimlanmaya baslamaktadir.

“Kespo™ ailesinin nerelere gog ettigi ya da hangi tarihsel ve siyasal kosullar altinda mekani terk
etmek zorunda kaldig1 sorusu ise bugiin hala kesin yanitlar1 bulunmayan, ¢ok katmanli bir anlati
olarak varligini siirdiirmektedir. Bununla birlikte bu ¢alisma, s6z konusu hikayenin yalnizca
kayip bir gecmise ait olmadigini; kokler, kolektif bellek ve mekansal izler aracilifiyla
giiniimiizde de yasamaya devam ettigini gostermektedir. Kespo yapist ve g¢evresinde
gOzlemlenen unsurlar, bolgenin tarihsel olarak ¢ok dilli, cok dinli ve ¢ok kalturlu bir toplumsal
dokunun pargast oldugunu ortaya koymaktadir. Bu baglamda mekéan yalnizca fiziksel bir yap1
olarak degil, farkl topluluklarin yagsam pratiklerini, inang¢larini ve kiiltiirel etkilesimlerini i¢cinde
barindiran bir bellek alan1 olarak degerlendirilebilir.

Kespo’da karsilasilan bu izler, ulusal kimliklerin homojenlestirici sinirlar1 i¢inde ¢cogu zaman
goriinmez kilian ya da bastirilan kimliklerin varligina da isaret etmektedir. Ozellikle modern
ulus-devlet siirecleriyle birlikte giiclenen milliyetgi sOylemler, ¢ok katmanli toplumsal
yapilarda yasayan bir¢ok azinlik toplulugunu tarihsel olarak kirilgan bir konuma yerlestirmistir.
Bu nedenle Kespo gibi mekanlar yalnizca mimari kalintilar ya da yerel anlatilar araciligiyla
degil; ayn1 zamanda tarihsel dislanma, zorunlu go¢ ve kimlik miicadelesi gibi stireglerin izlerini
tastyan hafiza alanlar1 olarak okunmalidir.
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Sonug olarak mekan, burada gegmise agilan bir arsiv niteligi kazanmakta; duvarlarda, objelerde
ve anlatilarda sakli kalan izler araciligiyla kolektif bellegi yeniden goriiniir kilmaktadir. Bu
acidan Kespo yalnizca yerel bir yap1 ya da sinirli bir hikaye degil; farkli kimliklerin, kiiltiirlerin
ve tarihsel deneyimlerin kesistigi ¢cok katmanli bir bellek mekanidir. Dolayisiyla Kespo’nun
izini stirmek, ayn1 zamanda ge¢mis ile bugiin arasindaki siireklilikleri, kopuslar1 ve dontisiimleri
anlamaya yonelik bir arastirma alani sunmaktadir. Bu yoniiyle Kespo, gee¢mis ile bugiin
arasindaki siireklilikleri ve kirtlmalar1 anlamaya imkan taniyan, ¢ok katmanli bir bellek mekan1
olarak degerlendirilebilir.
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OZET

Yiiksekogretimde kalite giivencesi sistemlerinin basarisi, i¢ paydaslarin siireci sahiplenme ve
katilim diizeyleriyle dogrudan iliskilidir (Ehlers, 2009). Bu paydaslar arasinda en dinamik ve
genis kitleyi olusturan &grenciler, Avrupa Yiiksekdgretim Alan1 Kalite Giivencesi Ilke ve
Standartlar1 (ESG) ¢ercevesinde egitim-0gretim siire¢lerinin pasif bir alicis1 degil, kurumsal
yOnetisimin asli bir "ortag1" olarak tanimlanmaktadir. Tiirkiye’de Yiiksekogretim Kalite Kurulu
(YOKAK) tarafindan vyiiriitiilen Kurumsal Akreditasyon Programlari (KAP), iiniversiteleri
ogrenci katilimi noktasinda seffaf, oOlciilebilir ve kamita dayali mekanizmalar kurmaya
zorlamaktadir (Cetinsaya, 2014). YOKAK akreditasyon siirecinde ogrenci katilimini
"akreditasyon ziyareti Oncesi tamamlanmasi gereken bir evrak yiikii" olarak gérme egiliminden
vazgegilip silirece fayda saglayict oldugunu gostermektedir. Bu ¢alisma, 6grenci katiliminin
oniindeki engelleri yapisal, motivasyonel ve biligsel boyutlariyla derinlemesine incelemeyi
amacglamaktadir. Caligma kapsaminda, yiliksekdgretim kurumlarinda 6grenci temsilciliginin
neden "sembolik katilim" diizeyinde kaldigi, hiyerarsik yapilarin geri bildirim mekanizmalarini
nasil etkisizlestirdigi ve PUKO (Planla-Uygula-Kontrol Et-Onlem Al) dongisinin
"lyilestirme" asamasindaki kopukluklarin ogrenci aidiyetini nasil olumsuz etkiledigi
tartisitimaktadir. Ozellikle YOKAK’1in 2024-2025 donemi giincel rehberleri ve Surim 3.0
ol¢iitleri referans alinarak, 6grencilerin karar alma mekanizmalarina organik entegrasyonu i¢in
somut bir eylem plani sunulmaktadir. Arastirma, dijital geri bildirim araglarinin etkin kullanimi
verimliligi nasil arttirdiginin gostermektedir (Demir, 2024). Ayrica kalite okuryazarliginin
akademik kredilendirme yoluyla artirilmasi, seffaf iyilestirme kanitlarinin paydaslara
sunulmasi, PUKO déngiisiiniin kapatilmasiyla nasil giiven insa edilebilecegi gibi stratejik
¢Oziim Onerileriyle sonuglanmaktadir

Anahtar Kelimeler: YOKAK, Akreditasyon, Ogrenci Katilimi, Kalite Giivencesi.
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ABSTRACT

The success of quality assurance systems in higher education is directly correlated with the
level of ownership and participation of internal stakeholders (Ehlers, 2009). Among these
stakeholders, students—who constitute the most dynamic and extensive group—are defined
within the framework of the Standards and Guidelines for Quality Assurance in the European
Higher Education Area (ESG) not as passive recipients of educational processes, but as essential
"partners” in institutional governance. The Institutional Accreditation Programs (IAP)
conducted by the Turkish Higher Education Quality Council (THEQC/YOKAK) compel
universities to establish transparent, measurable, and evidence-based mechanisms regarding
student engagement (Cetinsaya, 2014). In the accreditation process, THEQC emphasizes a shift
away from perceiving student participation as a mere “clerical burden to be completed prior to
the site visit,” demonstrating instead its value-added contribution to the process. This study
aims to conduct an in-depth analysis of the barriers to student participation through structural,
motivational, and cognitive dimensions. Within the scope of this research, the reasons why
student representation in higher education institutions remains at a level of "symbolic
participation,” how hierarchical structures neutralize feedback mechanisms, and how
disconnects in the "Act/Improvement” phase of the PDCA (Plan-Do-Check-Act) cycle
negatively impact student belonging are discussed. Specifically, referencing THEQC’s 2024-
2025 current manuals and Version 3.0 criteria, a concrete action plan is presented for the organic
integration of students into decision-making mechanisms. The research demonstrates how the
effective use of digital feedback tools enhances efficiency (Demir, 2024). Furthermore, it
concludes with strategic recommendations, such as increasing quality literacy through
academic accreditation/credits and building trust by presenting transparent evidence of
improvement to stakeholders and closing the PDCA cycle loop.

Keywords: THEQC, Accreditation, Student Participation, Quality Assurance.
GIRIS

Yiiksekogretim kurumlarinda kalite glivencesi, stirekli iyilestirme felsefesine dayanan devingen
bir siirectir. Bu siirecte 6grenci katilimi, kurumsal hesap verebilirligin ve seffafligin temel
diregidir (Gur & Ozer, 2012). ESG standartlar1, dgrencilerin kalite siireglerine katilimini hem
bir hak hem de sistemin iyilesmesi igin bir gereklilik olarak sunar (Standards and Guidelines
for Quality Assurance in the European Higher Education Area (ESG), 2015). Turkiye
baglaminda YOKAK akreditasyon degerlendirmelerinde "Ogrenci Katilimi"n1 miistakil bir alt
baslik ve kanit alani olarak sorgulamaktadir (Yiiksekogretim Degerlendirme ve Kalite
Guvencesi Durum Raporu, 2024). Ancak, kurumlarin biiyiikk ¢ogunlugunda katilimin niteligi,
niceliksel anket verilerinin 6tesine gegmekte zorlanmaktadir.

ARASTIRMA

Yapisal ve Kurumsal Kisithhiklar
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Yiiksekogretim kurumlarinda 6grenci katiliminin 6niindeki yapisal engeller, kurumun idari
mimarisi, karar alma mekanizmalar1 ve yerlesik biirokratik kiiltiirden kaynaklanmaktadir. Bu
kisithiliklar ti¢ temel alt baslikta incelenebilir:

1. Karar Alma Mekanizmalarindaki Hiyerarsik Mesafe ve Statii Sorunu
Universiteler geleneksel olarak dikey hiyerarsinin baskin oldugu kurumlardir. Ogrenci
temsilcilerinin Senato, Yonetim Kurulu veya Birim Kalite Komisyonlar1 gibi iist diizey
kurullara katilimi ¢ogu zaman yasal bir zorunlulugu yerine getirmek amaciyla
gerceklesmektedir.

e Yetki Smurhiligi: Bircok kurumda Ogrenci temsilcileri "gozlemci" statiistinde
toplantilara davet edilmekte, stratejik planlama veya bltce yonetimi gibi kritik alanlarda
oy haklar1 bulunmamaktadir.

e Giindem Belirleme Giicii: Ogrencilerin toplanti giindemine madde ekleme yetkisinin
olmamasi, katilimi sadece sunulan segenekler arasinda fikir beyan etmeye
indirgemektedir. Bu durum literatlirde gostermelik katilim olarak tanimlanmakta;

ogrencinin masada oldugu ancak etkisinin olmadigi bir yap1 sergilemektedir (Avci &
Gok, 2022).

2. Kurumsal Hafizanin Korunmasi ve Siireklilik Kisiti
Akreditasyon ve kalite giivencesi siiregleri, genellikle 5 yillik dongiileri kapsayan uzun soluklu
bir izleme gerektirir. Ancak 6grenci paydaslarin kurumsal 6mrii mezuniyetle sinirhidir.

« Sirkiilasyon Problemi: Ogrenci temsilcilerinin her 1-2 yilda bir degismesi, dnceki
donemlerde alinan kararlarin ve yapilan iyilestirmelerin takibini zorlastirmaktadir.

o Oryantasyon Eksikligi: Yeni secilen temsilciler, YOKAK standartlar1 veya kurumun
gecmis KIDR (Kurumsal I¢ Degerlendirme Raporu) bulgular1 hakkinda yeterli teknik
bilgiye sahip olmadan gbreve baslamaktadir. Bu yapisal siireksizlik, 6grenci katiliminin
"kurumsal bir hafiza" olusturmasin1 engellemektedir.

3. Biirokratik Hantallik ve fletisim Kanallarinin Kapalihg
Kalite suregleri yuksek diizeyde dokiimantasyon ve teknik raporlama igerir. Yapisal olarak bu
verilerin paydaslara ulastirilma bi¢imi bir kisithlik teskil etmektedir.

e Veri Erisilebilirligi: Kurumsal performans gostergelerinin (KPI) veya mezuniyet basari
oranlarinin karmasik tablolar halinde sunulmasi, 6grencilerin bu verileri anlamlandirip
geri bildirim vermesini zorlagtirmaktadir.

e Geri Bildirim Dongiisii: Kurumsal yapida geri bildirimlerin yukaridan asagiya
(yonetimden Ogrenciye) akisi, asagidan yukariya (6grenciden yonetime) olan akistan
cok daha hizlidir. Ogrencinin ilettigi bir sorun, akademik birimden idari birime, oradan
rektorliige ulasana kadar anlamimi yitirebilmekte veya siire¢ igerisinde
sonumlenmektedir.
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BULGULAR

YOKAK’ n giincel degerlendirme metodolojisi, dgrenci katilimin1 sadece bir "memnuniyet
anketi" olmaktan ¢ikarip, kurumun "Kalite Giivencesi Kiiltiirii" niin ayrilmaz bir parcasi haline
getirmeyi hedeflemektedir (Schein, 2010). Bu kapsamda elde edilen bulgular 1s1ginda
uygulanmas1 gereken stratejik ¢oziimler dort ana eksende toplanmaktadir:

1. Katilimin Kurumsallasmasi: '""Resmi Yetkilendirme' Modeli

YOKAK 2024 rehberleri, paydas katilimimin "tesadiifi veya kisiye bagl" olmamasni, kurumsal
giivence altina alinmasini sart kosar.

Strateji: Universite biinyesindeki tiim karar alma kurullarinin (Birim Akademik
Kurullari, Fakiilte Yonetim Kurullar1 vb.) calisma usul ve esaslarinda yonerge
degisikligine gidilmelidir.

Eylem: Ogrenci temsilcilerine sadece damigmanlik degil, karar alma siirecinde imza
yetkisi ve oy hakki verilmelidir. Saha ziyaretlerinde YOKAK degerlendiricileri, grenci
imzasimnin bulundugu kurul karar tutanaklarmi "olgunlasmis kanit" olarak kabul
etmektedir (Yiiksekogretim Degerlendirme ve Kalite Giivencesi Durum Raporu, 2024).

2. PUKO Déngiisiiniin Dijitallesmesi ve Seffaflik

Ogrencilerdeki "geri bildirim yorgunlugunu" asmak icin verinin islenme ve paylasilma bicimi
modernize edilmelidir.

Strateji: "Kapali Dongii Geribildirim Sistemi" olusturulmalidir. Ogrenciden alinan veri,
iyilestirme kararina doniistigii an ayni kanal ilizerinden Ogrenciye raporlanmalidir
(Yiksekogretim Kalite Kurulu, 2025).

Eylem: Universite web sitelerinde veya mobil uygulamalarinda "Kalite izleme
Panelleri" kurulmalidir. Ornegin; "Yemekhane anketlerindeki memnuniyetsizlik orani
%40 oldugu i¢in, 2024-2025 giiz déneminde menii revizyonuna gidilmistir" ibaresi,
kanit temelli bir iyilestirme gostergesidir.

3. Kapasite Gelistirme: "Ogrenci Kalite El¢iligi" Programlari

Ogrencinin teknik yetersizligini asmak adina, kalite giivencesi siiregleri bir "egitim modiilii"
olarak sunulmaldir.

Strateji: Akademik Kredilendirme ve Tesvik Mekanizmalari. Kalite komisyonlarinda
gorev alan 6grencilere bu caligmalar1 karsiliginda segmeli ders kredisi (AKTS) veya
"Sosyal Transkript" girisi saglanmalidir.

Eylem: YOKAK’1n 2025 vizyonuna uygun olarak, her birimden segilen &grencilere
"Kalite Giivencesi Temel Egitimi" verilmeli ve bu 6grenciler "Birim Kalite Temsilcisi"
olarak profesyonel bir kimlik kazanmalidir. Bu, kurumsal hafizanin mezuniyet sonrasi
dahi korunmasmi saglar (Kalite Elgisi El Kitab1 (Yiiksekdgretim Ogrencileri igin),
2022).

4. Kanit Temelli Yonetisim: "Odak Grup" ve "Nitel Veri'" Entegrasyonu
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Nicel anketlerin (likert olgekli) smirliliklarini asmak igin nitel yontemler siirece dahil
edilmelidir.

o Strateji: Sadece anket sonuglarina dayanmak yerine, rektér veya dekan diizeyinde
periyodik "Kalite Forumlar1" diizenlenmelidir.

e Eylem: YOKAK Siiriim 3.0 rehberinde belirtilen "Paydas Katilim1" dl¢iitii uyarinca;
odak grup goriismeleri yapilmali ve bu goriismelerden ¢ikan tematik analizler, kurumun
Stratejik Plani ile dogrudan iliskilendirilmelidir (Avci & Gok, 2022).

SONUGC

Bu ¢alisma, yiiksekogretim kalite glivencesi sistemlerinde 6grenci katiliminin sadece nicel bir
veri toplama siireci degil, kurumsal kiiltliriin demokratiklesmesi ve hesap verebilirligi i¢in asli
bir mekanizma oldugunu ortaya koymustur. YOKAK 2024-2025 rehberleri ve Strim 3.0
Olciitleri 15181inda yapilan arastirmalar sonucunda, 6grenci katiliminin Oniindeki en biiyiik
kisitliligin "katilimin niteligi" ile "kurumsal hiyerarsinin katilig1" arasindaki ¢atisma oldugu
saptanmistir.

= Kiiltiirel Doniisiim ve Paydas Kimligi

Aragtirma bulgulari, tniversitelerin 6grenci katilimmi "akreditasyon ziyareti 6ncCesi
tamamlanmas1 gereken bir evrak yiikii" olarak gorme egiliminden acilen vazgecmeleri
gerektigini gostermektedir. Ogrenci katilimi, Arnstein'm (1969) katilim basamaklarinda ifade
edilen "sembolik™ diizeyden, karar alma sireclerinde tam yetki ve sorumluluk paylagimini
iceren "ortaklik" diizeyine evrilmelidir (Harrington vd., 2014). Bu evrim, kurumun en Ust
yonetiminden en alt akademik birimine kadar yayginlasan bir "Kalite Glivencesi Okuryazarlig"
ile mimkundr.

» PUKO Déngiisiiniin Kapatilmasi: Giiven Insasi
Ogrencilerin kalite siireglerine yonelik duydugu "kinizm" ve "geribildirim yorgunlugu", ancak
PUKO dongiisiiniin "Onlem Alma" (lyilestirme) asamasmin goriiniir kilinmasiyla asilabilir.
Universiteler, topladiklar1 her verinin hangi somut akademik iyilestirmeye (miifredat
giincellemesi, fiziksel imkanlarin artirilmasi, dijital doniisiim vb.) yol agtigini kanit temelli
olarak paydaslarina raporlamalidir. Seffaflik, 6grenci katiliminin siirdiiriilebilirligi i¢in gerekli
olan "kurumsal aidiyet" duygusunun temel yakitidir (Karci & Kasapoglu, 2025).

= Gelecek Projeksiyonu ve Stratejik Oneriler
2025 yili ve sonrasi i¢in yliksekdgretim kurumlarina sunulan temel stratejik yol haritas1 su
maddelerle 6zetlenebilir:

» Dijital Yonetisim: Geri bildirim siiregleri, 6grencinin giinliilk  dijital
aliskanliklarina entegre edilmeli; mobil uyumlu ve hizli veri girisine imkan
taniyan sistemler (Micro-surveying) yayginlastiriimalidir.

> Kapasite Artinmi: "Ogrenci Kalite Elgiligi" sistemleri, sadece merkezi
birimlerde degil, boliim bazli hiicreler seklinde yapilandirilmalidir. Bu elgilerin
caligmalari, AKTS kredisi veya sosyal transkript gibi akademik tesviklerle
desteklenmelidir.
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> Kanit Temelli Yaklasim: YOKAK saha ziyaretlerinde sunulacak kanitlar, sadece
toplant1 tutanaklarindan ibaret kalmamali; 6grenci katiliminin kurumun stratejik
hedeflerini nasil degistirdigine dair etki analizleri igermelidir.
Sonug olarak, oOgrenci katilimi teknik bir parametre degil, iiniversitenin "yasayan bir
organizma" olarak kendini yenileme kapasitesidir. YOKAK’m 2024-2025 rehberlerinde
vurgulanan "6grenci merkezli yiiksekogretim" ideali, ancak Ogrencinin sistemin denetgisi ve
gelistiricisi olarak konumlandirilmasiyla hayat bulacaktir.
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OZET

Bu calisma, Tiirkiye’deki yiiksekdgretim kurumlarinin Yiiksekdgretim Kalite Kurulu (YOKAK)
tarafindan yiriitilen Kurumsal Akreditasyon Programi (KAP) siireclerinde karsilastiklari temel
engelleri yapisal, sosyo-kiiltiirel ve yonetimsel boyutlariyla biitiinciil bir perspektifle analiz etmeyi
amaclamaktadir. Nitel bir yaklagimla mevcut literatiir, kurumsal 6z-degerlendirme raporlar1 ve saha
verileri tizerinden gerceklestirilen bu sentez calismasinda; kalite giivencesi sisteminin en temel
mekanizmas1 olan PUKO (Planla-Uygula-Kontrol Et-Onlem Al) déngusiiniin "kontrol” ve "6nlem"
asamalarinda kesintiye ugradigi saptanmistir (Yiiksekogretim Degerlendirme ve Kalite Giivencesi
Durum Raporu, 2024).

Aragtirma bulgulari, kurumlarin dijital veri yonetisimindeki par¢alanmislik (veri silolart) nedeniyle
kanita dayali karar alma siireglerinde zorlandigin1 ve bu durumun "betimsel raporlama" ile "gergek
iyilesme" arasinda bir kopukluga sebep oldugunu ortaya koymaktadir. Sosyo-kulturel diizlemde ise;
akademik personelin akreditasyon siireclerini mesleki kimlige miidahale ve yogun bir biirokratik yiik
olarak algilamasindan kaynaklanan bir "akademik diren¢" ve '"kalite tiikenmisligi" yasandigi
gozlemlenmistir. Ayrica, (Meyer & Rowan, 1977) "ayrisma" kavramiyla paralel olarak, kurumlarin
digsal bir imaj insasi ile igsel operasyonel gergeklik arasinda bir uyumsuzluk igerisinde olduklari
belirlenmistir.

Liderlik desteginin kisilere bagimli ve siireksiz olmasi, kurumsal hafizanin kaybina yol acan temel
faktorlerden biri olarak One g¢ikmaktadir. Calisma sonucunda, akreditasyonun bir "belge alma"
hedefinden ziyade, kurumsal kiiltiire entegre edilmis bir 6z-denetim mekanizmasina doniismesi
gerektigi vurgulanmakta (Yilmaz vd., 2023); bu dogrultuda dijital yonetisim modelleri, paydas
katiliminin derinlestirilmesi ve kalite slireglerinde sergilenen performansin akademik tesvik
sistemlerine entegre edilmesini iceren stratejik ¢6ziim Onerileri sunulmaktadir.
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Anahtar Kelimeler: YOKAK, Kurumsal Akreditasyon, Kalite Giivencesi, Akademik Direnc.
ABSTRACT

This study aims to analyze the primary obstacles encountered by higher education institutions in
Tirkiye during the Institutional Accreditation Program (IAP) processes conducted by the Turkish
Higher Education Quality Council (THEQC/YOKAK) through a holistic perspective involving
structural, socio-cultural, and managerial dimensions. In this synthesis study, conducted with a
qualitative approach based on current literature, institutional self-evaluation reports, and field data, it
has been identified that the "check" and "act" phases of the PDCA (Plan-Do-Check-Act) cycle—the
most fundamental mechanism of the quality assurance system—are frequently interrupted (Higher
Education Evaluation and Quality Assurance Status Report, 2024). Research findings reveal that
institutions struggle in evidence-based decision-making processes due to fragmentation in digital data
governance (data silos), leading to a disconnect between "descriptive reporting” and "actual
improvement.” On a socio-cultural level, it has been observed that "academic resistance™ and "quality
burnout” occur, stemming from academic staff perceiving accreditation processes as an intervention
in professional identity and an intensive bureaucratic burden. Furthermore, in parallel with the concept
of "decoupling” (Meyer & Rowan, 1977), it has been determined that institutions experience an
incompatibility between external image construction and internal operational reality. The fact that
leadership support remains person-dependent and discontinuous emerges as one of the key factors
leading to the loss of institutional memory. The study concludes by emphasizing that accreditation
should transform from a “certification goal™ into a self-regulation mechanism integrated into
institutional culture (Yilmaz et al., 2023); accordingly, strategic recommendations are presented,
including digital governance models, deepening stakeholder participation, and integrating
performance in quality processes into academic incentive systems.

Keywords: THEQC, Institutional Accreditation, Quality Assurance, Academic Resistance.
GIRIS

Kiiresellesen diinyada yliksekdgretim kurumlari, sadece bilgi tireten yapilar olmanin 6tesinde; hesap
verebilirlik, seffaflik ve kalite standartlarina uyum konularinda ciddi bir toplumsal ve akademik baski
altindadir. Avrupa Yiiksekogretim Alan1 (EHEA) cergevesinde sekillenen kalite giivencesi sistemleri,
iiniversitelerin egitim-0gretim, arastirma-gelistirme ve toplumsal katki faaliyetlerini belirli standartlar
dahilinde tescil etmesini zorunlu kilmaktadir. Tiirkiye’de bu misyonu iistlenen Yiiksekogretim Kalite
Kurulu (YOKAK), 2015 yilindan bu yana yiiksekdgretim kurumlarinda kalite kiiltiiriiniin
yayginlagmasi ve kurumsal akreditasyon siireclerinin yonetilmesi adina kritik bir rol oynamaktadir.

Kurumsal Akreditasyon Programi (KAP), iiniversitelerin i¢ kalite glivencesi sistemlerini ne derecede
etkin islettigini dlgen ve bu dogrultuda kurumlara "tam" veya "kosullu" akreditasyon saglayan bir dis
degerlendirme mekanizmasidir. Ancak, bu sistemin uygulanmasi siirecinde tiiniversiteler, sahip
olduklar1 kokli gelenekler, biirokratik yapilar ve kisitli kaynaklar nedeniyle ¢esitli zorluklarla
karsilagsmaktadir. Literatiirde "kalite" kavraminin akademik 6zgiirliikle ¢atistigina dair tartismalar ve
akreditasyonun getirdigi idari yiikiin akademik verimliligi diislirdiigii yoniindeki goriisler siirecin
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sadece teknik degil, ayn1 zamanda sosyo-psikolojik bir boyutu oldugunu gostermektedir (Ashraf vd.,
2024).

Universitelerin akreditasyon siirecinde karsilastiklar1 en biiyiik paradoks, dis diinyaya kars1 sunulan
"modern ve akredite kurum" imaj1 ile kurumsal isleyisin derinliklerinde devam eden "geleneksel ve
statiikocu" yap1 arasindaki ayrimdir. (Meyer & Rowan, 1977) "ayrisma" olarak tanimladigi bu durum,
akreditasyon siireclerinin kurumun gercek isleyisine niifuz etmesini engellemekte ve siireci bir "form
doldurma” faaliyetine indirgemektedir.

ARASTIRMA

Bu ¢alismanin temel amaci, Tiirk yiiksekdgretim sistemindeki iiniversitelerin YOKAK akreditasyon
yolculugunda yasadiklari yapisal tikanikliklari, veri yonetimi krizlerini, akademik personelin
psikolojik bariyerlerini ve liderlik eksikliklerini sistematik bir perspektifle incelemektir.

1. Kurumsal Ve Yapisal Zorluklar

Universitelerde kalite giivencesi sisteminin tesisi, salt yonetsel bir karar mekanizmasi olmanin
oOtesinde; kurumun akademik ve idari tum hiicrelerine niifuz etmesi gereken karmasik ve biitiinsel bir
orgiitsel degisim yonetimi siirecidir (Aksoy, 2024). Bu siireg, Yiksekogretim Kalite Kurulu
(YOKAK) tarafindan belirlenen standartlara uyum saglamanin yani sira, kurumun stratejik hedefleri
ile operasyonel kabiliyetlerini eszamanl olarak doniistiirmeyi gerektirmektedir.

1.1 PUKO Dongiisiiniin Kapanamamasi ve Veri Yonetimi

Yiiksekdgretim kalite ydnetiminin epistemolojik temeli olan Planla-Uygula-Kontrol Et-Onlem Al
(PUKO) déngiisii, Tiirkiye’deki birgok yiiksekdgretim kurumunda bitiinsel ve lineer bir slirecten
ziyade, "kesintiye ugramis cevrimler" biitiinii olarak tezahiir etmektedir. Bu yapisal tikaniklik,
ozellikle dongiiniin ¢ikt1 odakli asamalarinda belirginlesen bir "iglevsel kesinti" ve beraberinde
getirdigi sistemsel kayiplarla karakterize edilmektedir.

1.2 Mali ve Fiziksel Kisitlar
Ozellikle yeni kurulan devlet iiniversitelerinde, YOKAK o&lgiitleri arasinda yer alan "§renme
kaynaklar1" ve "fiziksel altyap1" standartlarinin karsilanmasi, merkezi biit¢e kisitliliklart nedeniyle
aksamaktadir. Laboratuvar modernizasyonu ve engelsiz kampiis standartlari, akreditasyon oniinde
maddi bir baraj olugturmaktadir.

1.3 Metodolojik Kanit Sunma Giigcliigii: ""Anlat1"dan "Kanit"a Geg¢is Sorunu

YOKAK'n kanita dayali degerlendirme paradigmasi, iiniversitelerde geleneksel olan "betimsel
raporlama" kiiltiiriiyle catismaktadir.
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« Niteliksel Verinin Nesnellestirilmesi: Universitelerin ger¢eklestirdigi "paydas katilimi" veya
"egitim iyilestirme" faaliyetlerini dokiimante ederken, faaliyetin igeriginden ziyade sonucunu
(etkisini) kanitlayamamasi temel bir sorundur. Ornegin, bir miifredat giincellemesinin "nigin"
yapildiginin rasyonel dayanaklar1 (mezun geri bildirimi, sektdr analizi vb.) genellikle eksik
kalmaktadir (Celik & Ozkan, 2023).

o lIzlenebilirlik ve Kayit Kiiltiirii Eksikligi: Akademik birimlerde yapilan toplantilarin tutanak
altina alinmamasi, kararlarin uygulama takibinin yapilmamasi ve dijital arsivleme kiiltiiriiniin
zay1fhigi, dis degerlendirme siirecinde "kanit yetersizligi" nedeniyle kurumsal performansin
diisiik algilanmasina yol agmaktadir.

1.4 Kurumsal Hafiza ve Siirdiiriilebilirlik Kaybi

Yapisal zorluklarin son halkasi, kalite siireglerinin kurumsallasmak yerine "kigilere bagimli"
kalmasidir.

e Personel Devir Hizi: Kalite ofislerinde veya birim komisyonlarinda gorevli akademik/idari
personelin sik degismesi, kazanilan deneyimin aktarilamamasina neden olmaktadir.

o Standart Uygulama Eksikligi: Her birimdeki kalite siire¢lerinin farkli usullerle yiirtitiilmesi,
kurum genelinde bir "Kalite El Kitab1"nin veya standart uygulama prosediirlerinin eksikligini
ortaya koymakta; bu da kurumsal biitiinliigii zedelemektedir (European Standards and
Guidelines (ESG), 2015).

2. Sosyo-Kulturel Ve Psikolojik Zorluklar

Universitelerde kalite giivencesi sisteminin basarisi, teknik altyapidan ziyade bu sistemi isletecek olan
insan kaynagmin tutum ve davramglarina baghdir. Ancak, YOKAK akreditasyon siireclerinde
akademik personelin sisteme bakisi; mesleki kimlik ¢atismasi, motivasyonel kayiplar ve kavramsal
yabancilagsma gibi derin psikolojik ve kiiltiirel engellerle karsilasmaktadir.

2.1 Akademik Personelin Direnci ve Is Yiikii Algis1

Akademik personel i¢in temel Oncelikler geleneksel olarak "aragtirma" ve "egitim-Ggretim”
faaliyetleridir. Akreditasyonun beraberinde getirdigi yogun veri girisi ve raporlama siirecleri, bu
birincil gorevlerin oniinde bir engel olarak algilanmakta ve ciddi bir diren¢ odagi olusturmaktadir
(Eker & Ates, 2025).

Kalite glivence sistemlerinin basarisindaki en kritik engel; bu sistemlerin akademisyenler tarafindan
mesleki bagimsizliga bir miidahale olarak goriilmesidir (Hahn & Wagner, 2016). Rol Catismasi ve
Akademik Ozgiirlik Algisi: Akademisyenler, kendilerini "bilim insam" olarak tanimlarken,
akreditasyon siireclerinin onlar1 "veri giris memuru" veya "idari operator" statiisiine indirgedigini
diistinmektedir (Karabiyik & Baykal, 2025). Bu durum, akademik 6zerklik ve mesleki kimlik ile kalite
giivencesinin "standartlastiric1" dogasi arasinda bir catisma yaratmaktadir.
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2.2 Kalite Okuryazarhgi ve Kavramsal Yabancilasma
Akreditasyonun dili; "yeterlilikler", "6grenme ¢iktilar1", "anahtar performans gostergeleri (KPI)" ve
"rubrikler" gibi teknik bir terminolojiye dayanmaktadir. Bu terminolojinin akademik personel
tarafindan icsellestirilememesi, uygulamanin sadece yiizeysel bir taklitten ibaret kalmasina neden
olmaktadir.

Bir¢ok akademisyen, ders bilgi paketlerini (Bologna Stireci dahilinde) hazirlarken 6grenme ¢iktilarini
ogrenci odakli bir yaklasimla degil, sadece sistemin istedigi anahtar kelimeleri kullanarak "form
doldurma" mantigiyla hazirlamaktadir. Bu durum, "miifredat tasarimi" ile "smif i¢i uygulama"
arasindaki bagin kopmasina yol agmaktadir (Giines, 2012).

Performans Olgiitlerine Kars1 Giivensizlik: Akademik ¢iktilarin (6zellikle sosyal bilimlerde) sayisal
gostergelerle (KPI) dlgiilmeye calisilmasi, personelde "niteliksel derinligin kayboldugu" endisesini
yaratmaktadir. Bu kavramsal yabancilagsma, personelin sistemi iyilestirmek yerine ona karsi
savunmaci bir tutum gelistirmesiyle sonuglanmaktadir.

2.3 Degisim Yonetimi ve '""Kurumsal Baghhk"

Akreditasyon, dziinde biiyiik bir "degisim ydnetimi" projesidir. Universitelerin bu degisimi yonetirken
personelin kaygilarin1 giderecek iletisim stratejileri gelistirememesi, kurumsal baghiligi diisiirmekte

ve personelin kalite siireclerini "yonetimin bir fantezisi" olarak gérmesine yol agmaktadir (Aksoy,
2024).

2.4 Liderlik ve Yonetisim Sorunlari

Yiiksekogretim kurumlarinda kalite gilivencesi sisteminin basarisi, iist yonetimin (Rektorliik ve
Senato) bu siireci bir "idari proje" olarak mi1 yoksa bir "kurumsal felsefe" olarak m1 goérdiigiine baglidir.
Ancak uygulamada, liderlik tarzlarinin akreditasyon siireclerinde olusturdugu yapisal ve psikolojik
darbogazlar dikkat cekmektedir.

Stireklilik Arz Etmeyen Destek: Kalite siireglerine saglanan kaynaklar (mali, idari, personel),
degerlendirme ziyareti yaklastiginda zirveye c¢ikmakta; ziyaret sonrasinda ise ilgi ve destek hizla
sonumlenmektedir. Bu durum, kurumda bir "kalite kultiri" insasin1 engellemekte, yerine gegici bir
"denetim hazirlig1" pratigi birakmaktadir (Y1lmaz vd., 2023).

2.5 Kurumsal Hafiza ve Lider Degisimi
Universitelerde rektdr veya dekan degisimleri, genellikle kalite stratejilerinin de degismesi veya
durmasi anlamma gelmektedir. Kisilere bagimli yiriiyen "liderlik destegi", sistemin

kurumsallagsmasinin ~ 6niindeki en biiyilk yapisal engeldir. Bu durum, akreditasyonun
strdiirtilebilirligini zorlastirmaktadir.
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2.6 Paydas Katihmindaki Darbogazlar
YOKAK' 1n en ¢ok dnem verdigi alanlardan biri olan paydas katilim1, uygulamada en zayif halkadir:

e Ogrenci Katihmi: Ogrencilerin kalite komisyonlarinda sadece "figiiran" olarak yer
almasi, geri bildirimlerin karar alma siireglerine gercek anlamda yansimasini
engellemektedir.

e Dis Paydas (isveren/Mezun) Kopuklugu: Mezun takip sistemlerinin yetersizligi ve
is diinyast ile miifredat giincelleme mekanizmalarinin kurumsallagamamasi,
"Toplumsal Katki" parametresini zayiflatmaktadir (Yiiksekdgretim Degerlendirme ve
Kalite Glvencesi Durum Raporu, 2024) .

BULGULAR

Y uksekdgretim kurumlarinda YOKAK akreditasyon siireglerine iliskin yapilan tematik analizler ve
literatiir sentezi sonucunda elde edilen bulgular, sistemin isleyisini kisitlayan dort ana eksende
toplanmaktadir:

2.1 Yapisal Tikamklik ve Veri Yonetimi
Analiz edilen veriler, iiniversitelerin biiyiik ¢ogunlugunda PUKO déngiisiiniin "Planlama" ve
"Uygulama" asamalarinda yogunlastigini, ancak "Kontrol Et" ve "Onlem Al" asamalarmin
metodolojik zayifliklar nedeniyle isletilemedigini gostermektedir. Ozellikle dijital altyapidaki
parcalanmislik (veri silolar1), birimler arasi enformasyon akisini engellemekte; bu durum, kurumlarin
stratejik kararlarin1 nesnel kanitlara dayandirmasimi imkansiz kilmaktadir (Yiksekogretim
Degerlendirme ve Kalite Giivencesi Durum Raporu, 2024).

2.2 Sosyo-Kilturel Direng ve Akademik Kimlik
Bulgular, akademik personelin akreditasyon sureglerini "asli akademik gorevlerden sapma” ve
"biirokratik bir kiilfet" olarak kodladigini ortaya koymaktadir. Akademik 6zgiirliik ile standartlagsma
arasindaki catisma, personelin kalite siireclerine "psikolojik mesafe" koymasina neden olmaktadir.
Kalite okuryazarliginin diisiik olmasi, egitim tasarimimnin sadece kagit ilizerinde (Bologna bilgi
paketleri vb.) kalmasina ve smif i¢i uygulamaya yansimamasina yol agmaktadir (Yildirim vd., 2025).

2.3 Liderlik ve Yonetisim Eksikligi
Yonetim kademelerindeki degisimin (Rektor/Dekan), kalite stratejilerinde kirilmalara yol acgtigi ve
kurumsal hafizanin kisilere bagimli oldugu saptanmistir. Liderlik desteginin sadece dis degerlendirme
donemlerinde "epizodik" olarak artmasi, kurum genelinde kalic1 bir kalite kiiltiirii yerine gecici bir
"denetim hazirlig1" pratigi insa etmektedir (Yilmaz vd., 2023).

2.4 Paydas Katihmindaki Zayiflik
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Ogrenci ve dis paydaslarin (mezun/isveren) siireglere katiliminin sadece "sekli" diizeyde kaldig1
gortlmektedir. Ozellikle mezun takip sistemlerinin profesyonellesememesi, iiniversitelerin "toplumsal
katki1" ve "istthdam edilebilirlik" verilerini 6lgmesini engellemektedir (Yiiksekdgretim Degerlendirme
ve Kalite Guvencesi Durum Raporu, 2024).

SONUC VE ONERILER

Bu calisma, Tiirkiye’deki iiniversitelerin akreditasyon yolculugunda yasadiklar1 zorluklarin sadece
teknik degil, ayn1 zamanda derin yapisal ve kiiltiirel kokenleri oldugunu ortaya koymustur. (Meyer &
Rowan, 1977)"Ayrisma" kuramui ile agiklanan; dissal imaj ile igsel gergeklik arasindaki ugurum,
akreditasyonun kurumsal gelisime katkisin1 minimize etmektedir.

Sonug olarak su temel saptamalar yapilmaistir:

Kiiltiirel Doniisiim Ihtiyac1: Akreditasyon, biirokratik bir "form doldurma" faaliyeti olmaktan
cikarilip, akademik birimlerin kendi siireglerini iyilestirdigi bir "6z-denetim" mekanizmasina
doniistiiriilmelidir.

Dijital Yonetisim: Veri parcalanmighigini gidermek adina, tiim akademik ve idari birimlerin entegre
calistig1 "Kalite Yonetim Bilgi Sistemleri" hayata gegirilmelidir.

Tesvik Mekanizmalari: Akademik personelin kalite siireclerindeki "goriinmez emegi", akademik
tesvik ve ylikseltilme kriterlerinde somut bir karsilik bulmalidir.

Stirdiiriilebilir Liderlik: Kalite siiregleri kisilerden bagimsiz, kurumsal bir politika haline getirilmeli;
liderlik degisse dahi stratejik hedeflerin siirekliligi "Kurumsal El Kitaplar1" ve "Standart Uygulama
Prosedirleri (SOP)" ile korunmalidir.

Gelecekteki caligmalarin, akreditasyonun Ogrenci basari ¢iktilari iizerindeki dogrudan etkisini
inceleyen nicel yaklagimlara odaklanmasi, sistemin etkinliginin daha net anlasilmasina katki
saglayacaktir.
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TARIXIN TODRISINDO DISTANT TOHSILIN TOLOBOLOR UCUN
OHOMIYYOTI VO PERSPEKTIVLORI
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XULASO

XX osrin ortalarinda yarandigi giindon bari distant tohsil texnoloji iraliloyislora, pedaqoji yeniliklora
Vo comiyyatin ehtiyaclarina cavab olaraq oshomiyyatli bir tokamiil yolu kegirmisdir. Tarixin todrisindo
distant tohsilin aktuallig1 diinyanin hor yerindoki tolobalar {iciin ¢evik vo slgatan tohsil imkanlar1 tomin
etmokdon ibarotdir. Todqiqatin magsadi distant tohsilin mangayindon bu giino qodor kegdiyi tokamdl
yolunu izlomak, onun inkisafina tasir edon asas amillori miiayyan etmak va galacokds onun inkisafinin
potensial istigamatlorini miioyyon etmokdon ibaratdir.

Apardigimiz bu arasdirmada osas mogsadlordon biri ilk 6nca distant tohsilin tarixi inkisafini tohlil
etmok, distant tohsilin tokamiiliing tesir edon osas texnoloji, pedaqoji vo sosial amillori miloyyon
etmok, distant tohsilin formalagmasinda texnologiyanin rolunu arasdirmaq, miitoxossislorin va
qurumlarin distant tohsilin inkisafina tohfosini miisyyon etmok, golocokds distant tohsilin inkisafi tigiin
potensial istigamatlori miioyyon etmokdon ibaratdir.

Rogomsal texnologiyalarin stiratli inkisafi miiasir tohsil sistemindo struktur vo maozmun baximindan
ciddi transformasiyalara sabab olmusdur. Bu transformasiyalarin miihiim istiqgamatlorindon biri distant
tohsilin formalasmasi vo ali tohsil sisteminds alternativ, eyni zamanda tamamlayict model kimi
mohkomlonmosidir. Distant tohsil informasiya-kommunikasiya texnologiyalarina osaslanaraq
Oyrananlora mokan vo zaman mohdudiyyati olmadan tohsil alma imkan1 yaradir, tolim prosesini daha

cevik vo algatan edir.
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Toqdim olunan maqgalods distant tohsilin konseptual osaslari, pedaqoji prinsiplori va funksional
xlisusiyyotlori elmi-nozori aspektdon tohlil edilmisdir. Arasdirmada bu modelin tolobolor iigiin
yaratdigr  Ustiinliiklor-tohsilo  ¢ixis imkanlarinin  genislonmosi, fordilosdirilmis  Oyronmo
trayektoriyasinin qurulmasi, roqomsal resurslardan somoroli istifado vo miistaqil Oyronmo
bacariglarinin inkisafi-sistemli sokildo izah olunmusdur. Bununla yanasi, distant tohsilin texniki
infrastrukturdan asililiq, sosial garsiligli slagonin mohdudlagmasi, motivasiya vo 0Oziinonozarot
problemlori kimi mohdudiyyatlari do obyektiv sokildo qiymatlondirilmisdir.

Mogqalads distant tohsil miihitinde miiallimin rolu pedaqoji rohbar vo fasilitator kimi, tolobonin rolu
is9 aktiv vo mosuliyyatli 6yronma subyekti kimi xarakterizo edilmisdir. Eyni zamanda Azarbaycanda
distant tohsilin movcud inkisaf soviyyosi, institusional imkanlar1 vo golocok perspektivlori elmi
osaslarla tohlil olunmusdur. Tadqigatin asas mogsadi distant tohsilin ali tohsil sistemindoki yerini
miloyyonlosdirmok vo onun tolobalorin akademik nailiyystloring vo bilik keyfiyyatina tosirini obyektiv
sokildo doyorlondirmakdir.

Moqalados eyni zamanda, tarixin todrisindo distant tohsilin tolabolor ii¢lin shomiyyati izah edilmisdir.
Gostorilmisdir ki, tarix todrisinds distant tohsil ¢eviklik, fordi yronmas tempini vo rogomsal arxivlora
¢ix1s1 tomin edir ki, bu da monbalorin tonqidi tohlili tigiin vacibdir. Bu, interaktiv vasitalor, yoni, virtual
ekskursiyalar, onlayn kurslar va s. vasitosilo motivasiyani artirir, tohsili islo birlosdirmoys imkan verir
va tohsil prosesinin davamliligini tomin edir.

Acar sozlar: Distant tohsil; Onlayn tohsil; Raqomsal tohsil; Ali tohsil; Taloba.

IMPORTANCE AND PROSPECTS OF DISTANCE EDUCATION FOR STUDENTS IN
HISTORY TEACHING

ABSTRACT

Since its inception in the mid-twentieth century, distance education has undergone significant
evolution in response to technological advances, pedagogical innovations, and societal needs. The
relevance of distance education in teaching history lies in providing flexible and accessible educational
opportunities for students around the world. The aim of the study is to trace the evolutionary path of
distance education from its origins to the present day, to identify the main factors influencing its
development, and to identify potential directions for its development in the future.
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One of the main objectives of this study is to first analyze the historical development of distance
education, to identify the main technological, pedagogical, and social factors influencing the evolution
of distance education, to examine the role of technology in the formation of distance education, to
determine the contribution of specialists and institutions to the development of distance education, and
to identify potential directions for the development of distance education in the future.

The rapid development of digital technologies has led to significant structural and content-based
transformations in modern education systems. One of the key directions of these transformations is
the emergence of distance education as both an alternative and a complementary model within higher
education. Based on information and communication technologies, distance education enables learners
to access education without spatial and temporal limitations, making the learning process more flexible
and accessible.

This article examines the conceptual foundations, pedagogical principles, and functional
characteristics of distance education from a scientific and theoretical perspective. The study
systematically analyzes the advantages it offers to students, including expanded access to education,
the development of individualized learning trajectories, effective use of digital resources, and the
enhancement of independent learning skills. At the same time, the limitations of distance education—
such as dependence on technical infrastructure, reduced social interaction, and challenges related to
motivation and self-regulation are objectively evaluated.

The article emphasizes the role of the teacher in the distance learning environment as a pedagogical
guide and facilitator, while the student is characterized as an active and responsible subject of learning.
Additionally, the current level of development, institutional capacities, and future prospects of distance
education in Azerbaijan are analyzed on a scientific basis. The main objective of the research is to
determine the role of distance education within the higher education system and to objectively assess
its impact on students’ academic performance and the quality of knowledge acquisition.

The article also explains the importance of distance learning for students in teaching history. It has
been shown that distance learning in history teaching provides flexibility, individualized learning pace,
and access to digital archives, which is essential for critical analysis of sources. This increases
motivation through interactive tools, i.e. virtual excursions, online courses, etc., allows combining
education with work, and ensures the continuity of the educational process.

Keywords: Distance education; Online learning; Digital education; Higher education; Student
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GIRIS

Qloballagma va tohsilin rogomsallagmasi kontekstinda distant tohsil xiisusi shomiyyat kosb edir. Bu,
hom fovgolads hallarda tohsil prosesinin davamliligini tomin etmok zarurati, hom do tolimi daha ¢evik
va olgatan etmok istoyi ilo slagadardir. Tarixin todrisindoe, albatto ki, distant tohsil formasi interaktivlik,
tolobalorin 6ziiniitohsil foaliyyati vo kompetensiyalarin inkisafi ticlin konkret toloblor irali siiriir ki, bu
da innovativ texnologiyalarin totbiqini tolob edir.

Tarixin todrisindo distant tohsil platforma xidmotlori, kommunikasiya vasitolori, tolim idaroetmo
sistemlori, eloco do interaktiv vo media resurslarini ohato edon rogomsal tohsil texnologiyalarindan
istifado etmokls hoyata kegirilir.

Miiasir dovrde informasiya comiyyatinin formalagmasi vo rogemsal texnologiyalarin siiratli inkisafi
sosial hoyatin biitiin sahoalorinda, xiisusilo do tohsil sistemindo koklii doyisikliklora sobob olmusdur.
Informasiya-kommunikasiya texnologiyalarinin tadris prosesine inteqrasiyasi tohsilin anonavi toskil
formalarinin yenidon nozordon kegirilmasini zoruri etmis, bu isa innovativ va ¢evik tohsil modellorinin
meydana ¢ixmasina sorait yaratmisdir. Belo modellor arasinda distant tohsil miiasir tohsil
strategiyalarinin mithiitm komponentlarindan biri kimi diggati calb edir.

Onanavi tohsil formalar1 asason miiollim-merkazli yanagsmaya asaslandigi halda, distant tohsil talobs-
moarkazli dyronmo modelini 6n plana ¢ixarir vo fordi tolim ehtiyaclarinin nozere alinmasina genis
imkanlar yaradir. Bu tohsil formasi xiisusils ali tohsil miihitinds tolobalarin akademik foaliyyatlorini
fordilogdirmaya, onlarin miistaqil 6yronma bacariqlarin inkisaf etdirmoayo vo tohsil prosesinds aktiv
istirakin1 stimullagdirmaga xidmot edir. Eyni zamanda distant tohsil cografi mokan, zaman vo fiziki
imkanlar baximimdan mdvcud olan mohdudiyyatlori aradan qaldiraraq tohsilin ol¢atanliq soviyyasini
ohamiyyatli doeracads artirir. Belo ki, distant tohsil talobalar li¢iin internet texnologiyalarindan, onlayn
miihaziralorden, vebinarlardan va elektron resurslardan istifadoys osaslanan, universitetdo fiziki
istirak olmadan, yoni dorso getmodon ali tohsil almagin miiasir bir formasidir. Bu yanagma anonovi
tohsil miiassisolorine mohdud ¢ixis1 olan, isloyan vo ya xarici dlkelords yasayanlar {i¢iin daha
olveriglidir. Bu tolim formasi qeyd etdiyimiz kimi, miasir texnologiyalarin- oOnlayn tolim
platformalarinin, video miihazirolorin, vebinarlarin, elektron dorsliklorin vo digor resurslarin
istifadosini ohato edir. Tolobalor 6zlori tigiin alverisli vaxtda todris materiallarina ¢ixis aldo edo bilmok,
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miiollimlor va sinif yoldaglari ilo séhbaotlor etmok, forumlar vo video konfranslar vasitosilo iinsiyyot
qura bilmok imkanina malik olurlar.

Qloballasma vo bilik iqtisadiyyatinin inkisafi soraitindo Omiirboyu tohsil konsepsiyasi miiasir
comiyyotin  osas  prioritetlorindon  birino  ¢evrilmigdir. Distant tohsil bu konsepsiyanin
reallagdirilmasinda miihiim rol oynayaraq fordlora pesokar biliklorini daim yenilomok, yeni
kompetensiyalar oldo etmok vo oamok bazarinin doyison toloblorine ¢evik sokildo uygunlagsmaq imkani
verir. Xiisusilo miiasir ali tohsil sistemindo distant tohsilin totbiqi tohsil miisssisalorinin beynoalxalq
rogabat qabiliyyastinin artirilmasina, todrisin keyfiyyatinin yiiksoldilmasina vo tohsil xidmatlorinin
diversifikasiyasina mithiim tohfo verir.Bu baximdan distant tohsilin elmi-nozori asaslarinin, totbiq
mexanizmlorinin vo inkisaf perspektivlorinin aragdirilmasi aktual todqiqat istigamotlorindon biri kimi

cixis edir vo miiasir tohsil siyasotinin formalasdirilmasinda shomiyyastli elmi doyors malikdir.

OSAS HISSO

Distant tohsil miiollim vo tolobonin fiziki olaraq bir mokanda olmadigi, tadris prosesinin informasiya-
kommunikasiya texnologiyalar1 vasitasilo hoyata kecirildiyi tohsil formasidir. Bu modelds todris
materiallart elektron resurslar soklinds toqdim olunur vo tohsil prosesi osason onlayn platformalar
tizorindan toskil edilir.

Distant tohsilin asas xiisusiyyatlorine asagidakilar daxildir:

-Tohsilin ¢evikliyi

-Fordi 6yronmo imkanlari

-Rogamsal resurslardan genis istifads

-Oziiniitohsil vo mosuliyyat prinsiplorinin giiclonmosi.

Distant tohsil miisllim va tolobanin eyni fiziki mokanda istirak etmadiyi, todris vo yronma prosesinin
osason informasiya-kommunikasiya texnologiyalar1 vasitosilo hoyata kecirildiyi miiasir tohsil
modelidir. Bu tohsil formasi elektron todris resurslarina, virtual 6yronmo miihitlorina vo onlayn
kommunikasiya vasitolorino asaslanaraq biliklorin Gtiiriilmosini tomin edir. Todqiqatgilara goro,
distant tohsil yalniz texnoloji yenilik deyil, eyni zamanda tadris folsafasinde bas veran doyisikliklorin
noticosidir (Moore & Kearsley, 2019). Distant tohsilin osas xiisusiyystlorindon biri onun cevik
strukturudur. Bu c¢eviklik tolabolors todris prosesini fordi imkan va ehtiyaclarina uygun sokilde
planlagdirmaga sorait yaradir. Digor miihiim xiisusiyyat iso fordilosdirilmis dyronme imkanlarinin
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genis olmasidir ki, bu da tolobalorin bilik soviyyasino vo dyronmas tempins uygun resurslardan istifado
etmosino imkan verir. Rogomsal todris materiallarindan intensiv istifado distant tohsilin somaraliliyini
artirir vo biliklorin miixtolif formalarda monimsonilmasine sorait yaradir (Anderson, 2018). Eyni
zamanda distant tohsil Oziiniitohsil, 0ziinonazarat vo maosuliyyst prinsiplorinin giiclonmasi ilo
xarakterizo olunur. Talaba bu modelds passiv dinlayici deyil, biliklarin alds olunmasinda aktiv istirak
edon subyekt kimi ¢ixis edir. Bu xiisusiyyatlor distant tohsili miiasir ali tohsil sistemindo aktual vo
perspektivli tohsil formasi kimi 6n plana ¢ixarir (Sliyev, 2021).

Distant tohsilin formalari

Distant tohsil todris prosesinin togkili baximindan miixtolif formalarda hoyata kegirilir vo bu formalar
tohsilalanlarin ehtiyaclarina uygun olaraq segilir. On genis yayilmis formalardan biri sinxron distant
tohsildir. Bu modelds darslor real vaxt rejiminds onlayn platformalar vasitasilo kegirilir vo tolobolor
miiollimls birbasa iinsiyyat qurmaq imkanina malik olurlar. Sinxron tohsil interaktivliyi vo dorhal oks-
olagoni tomin etmasi baximindan istiinliik togkil edir (Mommadov, 2020).

Asinxron distant tohsil iso dors materiallarinin avvalcodon hazirlanaraq elektron platformalarda
yerlosdirilmasi vo tolobalorin bu materiallardan istonilon vaxt istifado etmosi ilo xarakterizo olunur.
Bu forma xiisusilo fordi Gyronmo tempini qorumaq vo vaxt baximindan sorbostlik yaratmaq
baximindan effektiv hesab edilir. Arasdirmalar gostorir ki, asinxron tohsil tolobolords miistaqil
Oyronma bacariqlarinin formalagsmasina miisbot tosir gostorir (Anderson, 2018).

Qarisiq (blended) tohsil modeli iso anonavi vo distant tohsilin {istlin cohatlorini birlogdiron
hibrid yanagmadir. Bu model ali tohsil miiossisolorindo daha ¢ox totbiq olunur vo praktiki dorslorlo
onlayn todrisin balansh sokilds togkiline imkan yaradir (Moore & Kearsley, 2019).

Tarixin todrisindo distant tohsilin no kimi {istiinliiklori vo ¢atinliklori vardir:

Distant tohsilde innovativ texnologiyalar tolobalorin motivasiyasini artirmaga, informasiya va
rogomsal kompetensiyalarin inkisafi {igiin sorait yaratmaga, oflayn sinifdon konarda idrak foaliyyatini
aktivlosdirmays imkan verir.

Distant tohsil tolabalar {igiin genis imkanlar yaradan miiasir tolim formasidir. Bu tohsil modeli
ilk ndvbade zaman vo mokan mohdudiyyatlorini aradan qaldiraraq tohsilin al¢atanligini shamiyyatli
doracado artirir. Xiisusilo regionlarda yasayan vo ya omok foaliyyeti ilo mosgul olan soxslor {i¢iin
distant tohsil ali tohsils ¢ix1s imkanlarini genislondirir (UNESCO, 2020).Digor miihiim iistiinliik tohsil
xarclorinin azalmasidir. Nogliyyat, yasayis vo ¢cap materiallari ilo bagli xorclorin minimuma enmasi
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distant tohsili iqtisadi baximdan daha slverisli edir. Eyni zamanda faordi todris tempinin tomin olunmasi
toloboalorin movzular1 daha dorindon monimsomasing gorait yaradir.Distant tohsil homginin tolobalorin
texnoloji savadliliginin vo rogomsal bacariglarinin inkisafina miisbot tosir gostorir. Bu bacariqlar
miiasir amok bazarinda roqabet qabiliyystinin artirilmasi baximindan xiisusi ohomiyyst dasiyir
(Oliyev, 2021). Psixoloji baximdan iso rahat vo stresssiz dyronmo miihiti bir ¢ox tolobalor {igiin
motivasiyaedici faktor kimi ¢ixis edir.

Bas tarixin todrisindo distant tohsilin no kimi ¢atismazliglar1 vardir:

Butln dstunliklorlo yanasi, distant tohsilin miioyyan mohdudiyyatlori do mévcuddur. Tarixin
todrisinds distant tohsilin roqomsal resurslara qeyri-borabor c¢ixisi, texniki mohdudiyystlor vo
miiollimlar {iglin olave pesokar dastoyas ehtiyacla bagli ¢atinliklori var. On asas problemlardon biri do
canli iinsiyyotin mohdud olmasidir ki, bu da sosiallasma vo akademik diskussiyalarin zoiflomosino
sobab ola bilor. Bundan olava, bazi tolobalordo motivasiya vo dziiniiidaroetma problemlori miisahido
olunur (Mommodov, 2020). Texniki infrastrukturun borabor soviyyado olmamasi distant tohsilin
effektivliyino monfi tosir gostoron digor amildir. Internet baglantisinin  zoifliyi vo texniki
avadanliglarin ¢atismazlig todris prosesinds fasilolor yarada bilor. Xiisusilo praktiki vo laboratoriya
darslarinin distant formatda toskili ciddi ¢atinliklor dogurur (UNESCO, 2020). Bu problemlorin aradan
qaldirilmast tciin texniki tominatin giiclondirilmasi, metodiki yanasmalarin tokmillosdirilmosi vo
miiollimlorin roqgomsal bacariqlarinin artirilmasi vacib hesab olunur.

Distant tohsilde miiollim va tolobanin rolu naden ibaratdir:

Distant tohsil miihitindo miisllimin rolu onanavi todrisdon forqli olaraq daha ¢ox istigamatlondirici vo
fasilitator xarakteri dastyir. Miiallim todris materiallarin1 hazirlamagq, tolobalori motivasiya etmok vo
onlarin akademik faaliyyastini izlomak funksiyalarini yerina yetirir. Miiallimin innovativ yanagmasi vo
rogomsal bacariqlar1 distant tohsilin keyfiyyatino birbasa tosir gdstorir (Anderson, 2018). Toloba iso
bu prosesdo miistoqil, aktiv vo mosuliyyatli dyrenon kimi ¢ixis edir. Oziinonozarat, vaxtin diizgiin
planlasdirilmasi vo davamli 6yronmao distant tohsildo ugurun osas sortlori hesab olunur (Moore &

Kearsley, 2019).

NOTICO
Maogqalonin sonund golinon natico odur ki, tarixin todrisindo innovativ texnologiyalar muasir distant
tohsilin vacib torkib hissasidir. Onlar tarixi proseslori tohlil eds, informasiya monbaolorini tonqidi
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qiymatlondira vo ictimai hoyatda foal votondas istiraki edo bilon saristoli, motivasiyali talabalorin
formalagsmasina tohfs verir. Tarixin todrisinds roqomsal platformalarin, interaktiv vasitolorin vo layiho
foaliyyatlorinin totbiq edilmosi tohsilin keyfiyyatini artirir.

Aparilmis elmi-nozari tohlil vo mévcud todqiqatlarin miiqayisali aragdirilmasi onu gostorir ki,
distant tohsil artiq miiasir ali tohsil sistemindo slavo vo ya alternativ forma olmaqdan ¢ixaraq onun
osas vo davamli komponentlorindon birins ¢evrilmisdir. Bu tohsil modeli tolobalorin yalniz bilik olds
etmosini deyil, eyni zamanda miistoqil diisiinmo, Oziinliidaroetmo vo mosuliyyotli Syronmo
bacariglarinin inkigafini tomin etmoklo onlarin akademik vo pesokar formalasmasina miihiim tohfo
verir. Distant tohsil miiasir 6yronmo miihitinin toloblorine uygun olaraq tolobolorin fordi ehtiyaclarimi
nazors almaga, dyronmo tempini fordilosdirmoays vo biliklorin davamli sokilde yenilonmasing gorait
yaradir. Bu baximdan s6ziigedon tohsil formas1 6miirboyu tohsil konsepsiyasinin reallasdirilmasinda
effektiv mexanizm kimi ¢ixis edir vo fordlorin doyison omok bazari sortlorino ¢evik sokildo
uygunlasmasina imkan yaradir.Texnologiyanin davamli inkisafi, roqgomsal todris platformalarinin
tokmillasdirilmasi vo innovativ pedaqoji yanasmalarin totbiqi distant tohsilin funksional imkanlarini
daha da genislondirir. Bu proses distant tohsilin keyfiyystinin yliksoldilmosing, todrisin
interaktivliyinin artirilmasina vo tohsil naoticolorinin optimallagdirilmasina olverigli sorait yaradir.
Golacak perspektivds distant tohsilin ali tohsil miiossisalorinin rogabst gabiliyyetinin artirilmasinda,
tohsilin beynalmilallogmasinde vo tohsil xidmaotlorinin saxslondirilmoesinde miihiim rol oynayacagi
gozlonilir.

Noatico etibarilo, distant tohsilin elmi osaslarla inkisaf etdirilmasi, normativ-hiiquqi bazasinin
mohkamlondirilmasi va texniki infrastrukturunun giliclondirilmasi miiasir ali tohsilin keyfiyyatinin
artirilmas1 baximindan strateji shomiyyot kosb edir vo bu sahado aparilan todqiqatlarin aktualligin
daha da artirir.

Belalikls, moaqalads tarixin todrisinds distant tohsil vasitasilo innovativ texnologiyalarin istifadasi
aragdirilmisdir. Burada idrak faaliyystinin aktivlosmosino va tolobalorin asas kompetensiyalarinin
inkisafina tohfo veron miiasir roqomsal platformalar, interaktiv metodlar vo yanagmalar tohlil
edilmisdir. Onlayn vasitolordon istifadonin praktik tocriibaesi vurgulanmis, onlarin istiinliiklori vo
cotinliklori  giymotlondirilmisdir.  Tarixi  tohsilin  keyfiyyotinin  artirilmasinda  innovativ

texnologiyalarin vacib amil kimi shomiyyati osaslandiriimigdir.
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A MUSLIM SCHOLAR IN CHINA: JAMAL AL-DIN MUHAMMAD B. TAHIR AND HIS
SCIENTIFIC LEGACY

CIN’DE BiR MUSLUMAN ALIiM: CEMALEDDIN MUHAMMED B. TAHIR VE
BILIMSEL MIiRASI

Assoc. Prof. Dr. Seyfettin KAYA
Siirt University, Faculty of Arts and Sciences, Department of History, Siirt, Turkiye.
ORCID ID: https://orcid.org/0009-0007-5992-7766

Ozet

Asil adi Ceméaleddin Muhammed b. Tahir b. Muhammed el-Zeydi el-Buhari olarak bilinmektedir. XIII.
yiizyllda Mogol Imparatorlugu ve Cin’de faaliyet gdsteren Cemaleddin, Dogu ile Bati bilimini
bulusturan en énemli astronomlardan biri olarak kabul edilmektedir. Buhara kokenli olan alim 1250’1
yillardan itibaren Mogol hanlarinin hizmetine girmistir. Kubilay Han’in 1271°de Pekin’de kurdugu
Islami Astronomi Biirosunun ilk direktdrii olmustur. Ozellikle ilhanlilar déneminde ileri diizeye
ulasan Islam astronomi birikimini Cin sarayina tasimistir. 1267 yilinda Kubilay Han’a aralarinda
usturlap, gok kiiresi ve duvar kadraninin da bulundugu Islami tipte yedi astronomik enstriiman
sunmustur. Gezegen parametrelerini yeniden belirleyen kapsamli gézlemler yapmis ve rasat verilerini
Farsca kaleme aldig1 bir zic’in icinde toplamustir. Bu zic, Ming Hanedanhigi déneminde “Islami
Takvim” adiyla Cinceye gevrilmis ve yiizyillar boyunca etkisini stirdiirmistiir. Yaptigi giines yili
hesaplamasi yaklasik 365,2422 giin olarak ifade edilmistir. Bu 6l¢tim donemine gore diinya tizerindeki
en hassas Ol¢limlerden biri kabul edilmistir. Bilimsel becerisi sadece astronomiyle smirl degildi.
Imparatorlugun kiiltiirel hafizasindan sorumlu “Giz/i Kayitlar ve Kitaplar Ofisi ni” yonetme gorevi de
ona verilmisti. Kiitiphanesinde Batlamyus’un Almagest’i ve Oklid’in Elemanlar’: gibi temel eserlerin
Farsca cevirilerine de yer vermistir. Bilim diinyasina bir diger katkisi ise 1291 yilinda tamamlanan
755 ciltlik devasa bir cografya eseri olan Dayitongzhi’dir. Giiniimiize sadece pargalar1 ulasan
calismalari, Islami bilim geleneklerinin Orta Asya iizerinden Uzak Dogu'ya nasil tasindigini ve orada
nasil kurumsallastigini gosteren essiz birer tarihi belge niteligindedir.

Anahtar Kelimler: Cemaleddin, Astronomi, Cin, Kubilay Han
Abstract

His real name is known as Jamal al-Din Muhammad ibn Tahir ibn Muhammad al-Zaydi al-Bukhari.
Active in the Mongol Empire and China during the 13th century, Jamal al-Din is considered one of
the most important astronomers who bridged Eastern and Western science. Originally from Bukhara,
the scholar entered the service of the Mongol khans from the 1250s onwards. He became the first
director of the Islamic Astronomy Bureau established by Kublai Khan in Beijing in 1271. He brought
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the advanced knowledge of Islamic astronomy, particularly prevalent during the Ilkhanid period, to
the Chinese court. In 1267, he presented Kublai Khan with seven astronomical instruments of the
Islamic type, including an astrolabe, a celestial globe, and a wall quadrant. He conducted extensive
observations that redefined planetary parameters and compiled his observational data in a zij
(astronomical table) written in Persian. This zij was translated into Chinese during the Ming Dynasty
under the name "Islamic Calendar™ and continued to influence the field for centuries. His calculation
of the solar year was approximately 365.2422 days. This measurement is considered one of the most
precise measurements ever made on Earth. His scientific skills were not limited to astronomy. He was
also tasked with managing the "Office of Secret Records and Books," responsible for the cultural
memory of the empire. His library included Persian translations of fundamental works such as
Ptolemy's Almagest and Euclid's Elements. Another contribution to the scientific world is the
Dayitongzhi, a massive geography work of 755 volumes completed in 1291. Only fragments of his
works survive today, and they are unique historical documents demonstrating how Islamic scientific
traditions were transmitted from Central Asia to the Far East and how they became institutionalized
there.

Keywords: Jamal al-Din, Astronomy, China, Kublai Khan

200



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

ASTRONOMER AND RELIGIOUS SCHOLAR FROM AL-ANDALUS: ABU ‘AL AL-
UMAWI

ENDULUSLU ASTRONOM VE DIN BiLMCi: EBU ALI el-OMAVT

Assoc. Prof. Dr. Seyfettin KAYA
Siirt University, Faculty of Arts and Sciences, Department of History, Siirt, Turkiye.
ORCID ID: https://orcid.org/0009-0007-5992-7766

Ozet

Asil adi Ebd Ali el-Hasan b. Ali b. Halef el-Umawi olarak bilinen bu astronom, 1120 yilinda
Kurtuba’da dogmus ve 1205/1206 yillarinda isbiliye’de vefat etmistir. Dini bilimler konusunda sahip
oldugu hitabetten dolay: “el-Hatib” (vaiz) lakabiyla taninmistir. Hem Islami ilimlerde hem de Arap
dili Uzerinde otorite sahibi bir bilgin olarak kabul edilmektedir. Bilim tarihine en énemli katkilar
Kitdbii’l-Lu’lu’i’I-manzim ve giinlimiize pargalar halinde ulasan Kitabii’l-Anva’ adli Arap halk
astronomisi iizerine yazdig iki eseridir. Bu eserler, giines yilim1 13 giinliik periyotlara bdlen ve ay
duraklarinin dogus-batisina dayanan geleneksel enva sistemini de ele almaktadir. VIII. yiizyildan
itibaren biriken filolojik ve astronomik verileri derleyen hemsehrisi Ibn Asim’m (6. 1013)
calismalarini eserlerinde referans almigtir. Bununla birlikte bir din alimi olmasi hasebiyle geleneksel
bilgileri pratik ibadet ihtiyaglariyla birlestirmistir. Kaleme aldig: risalesinde gece saatlerinin yildizlar
araciligiyla belirlenmesi, namaz vakitlerinin tayini i¢in gnomon goélge boylarinin hesaplanmasi ve
kible yoniiniin bulunmasi gibi teknik konulara yer vermistir. Ozellikle gélge hesaplamalarinda sadece
Kuzey Afrika ve Endiiliis’e 6zgii olan Rami rakamlarin1 kullanmasi ve kible tayininde kritik rol
oynayan Suheyl (Canopus) yildizinin Endiiliis semalarindaki gozlemlenebilirligini tartigmasi son
derece dikkat cekicidir. Eserlerinde kendi donemindeki karmasik giines saatlerinden bahsetmesi onun
ileri astronomi tekniklerine de vakif oldugunu da gostermesi bakimindan kayda degerdir. Omavi’nin
bu eski gelenegi siirdiirmesinin arkasinda bazi siyasi nedenlerin de yattig1 iddia edilebilir. Donemin
hitkiimdarlar1 olan Muvahhitler, prenslerini bu yildiz sistemleri ilizerine egitmis ve camilerini
Murabitlarin aksine Siitheyl yildizinin dogusuna gore konumlandirmiglardir.

Anahtar Kelimeler: Omavi, Endilis, Astronomi, Muvahhitler
Abstract

This astronomer, whose real name is known as Abu Ali al-Hasan ibn Ali ibn Khalaf al-Umawi, was
born in Cordoba in 1120 and died in Seville in 1205/1206. He was known by the nickname "al-Khatib™"
(the preacher) due to his eloquence in religious sciences. He is considered an authoritative scholar in
both Islamic sciences and the Arabic language. His most important contributions to the history of
science are his two works on Arab folk astronomy, Kitab al-Lu'lu’ al-Manzum and Kitab al-Anwa’, of

201



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

which fragments have survived to the present day. These works also deal with the traditional anwa
system, which divides the solar year into 13-day periods and is based on the rising and setting of lunar
phases. He referenced the works of his fellow townsman Ibn Asim (d. 1013), who compiled
philological and astronomical data accumulated from the 1st century onwards, in his own writings.
However, as a religious scholar, he combined traditional knowledge with practical religious needs. In
his treatise, he addressed technical issues such as determining night hours through the stars, calculating
the lengths of gnomon shadows for determining prayer times, and finding the direction of the gibla. It
is particularly noteworthy that he used the Rumi numerals, unique to North Africa and Andalusia, in
shadow calculations, and discussed the observability of the star Suhail (Canopus), which plays a
critical role in determining the gibla, in the Andalusian skies. His mention of the complex sundials of
his time in his works is also significant, demonstrating his mastery of advanced astronomical
techniques. It can be argued that some political reasons also lay behind Omavi's continuation of this
old tradition. The Almohad rulers of the time trained their princes on these star systems and, unlike
the Almoravids, positioned their mosques according to the rising of the star Suhail.

Keywords: Omavi, Andalusia, Astronomy, Almohads

202



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

KURT HALK MASALLARINDA ASK VE OLUM
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ORCID: 0000-0001-6614-5868

OZET

Geleneksel sozlii kiiltiir iiriinlerden biri olan masallar, toplumun yasayan kiiltiirel belleginde 6nemli
bir yer tutmaktadir. Masallar toplumlarin dil, inang, gelenek, gorenek, duygu vb. 6zelliklerini ortaya
koymaktadirlar. Dolayistyla masallar belli bir gelenek igerisinde olusup yayginlasmaktadir.

Calismada, yasamin dogal olgularindan biri olan ask ve yasamin kesin olarak son bulmasi anlamina
gelen 6liim motiflerinin Kiirt halk masallarinda nasil ve hangi sekillerde islendigi tizerinde durularak,
Kiirt kiiltiirtinde yer alan ask ve 6liim olgularinin masallara nasil aktarildigin1 gérmek amaclanmistir.
Bu amag dogrultusunda 6ncelikle masal ile ilgili kavramsal bir ¢ergeve ¢izilmis ve ardindan i¢inde agk
ve 0liim temalarini barindiran Kiirt halk masallar1 derlenmistir.

Derlenen masallarda agsk ve 6liim temalarin islenis bigimleri analiz edilmistir. Elde edilen veriler
dogrultusunda agk ve 6liim temalarinin Kiirt halk masallarinda birbirinden bagimsiz olmadigi ve Kiirt
halk masallarinda ¢esitli sekillerde islendigi sonucuna varilmistir. Bununla birlikte Kiirt halk masallari
ile ilgili calismalarin oldukg¢a sinirli oldugu, ask ve 6liim temalarini inceleyen akademik caligmalarin
eksik oldugu tespit edilmistir.

Bu ¢alisma ile birlikte diinya masallar1 i¢erisinde dnemli bir yeri olan Kiirt masallar1 incelenmistir. Bu
calisma sonucunda da Kiirt masallar1 icerisinde konumuz olan ask ve Oliim temalarmin nasil
islendigine yer verilmistir. Boylelikle Kiirt toplumunda ve Kiirt toplumuna ait olan Kiirt masallarinda
insanoglunun ge¢cmisten bugiine kadar en ¢ok 6nemsedigi konularin basinda gelen ask ve 6liimiin nasil
ele alindig1 ve sozlii kiiltiirde nasil yer edindigi ele alinmis ve bununla ilgili masal 6rneklerine yer
verilmistir.

Sonug olarak Kiirt toplumunun masallarindan yola ¢ikilarak aska ve 6liime nasil baktiklar1 akademik
bir ¢ercevede ele alinmis ve bu caligma ile Kiirt toplumunun 6liime ve aska olan bakis agisinin ne
oldugu anlatilmistir. Calismanin hem akademik ¢evrede hem de diinyada edebiyat, sosyoloji, psikoloji,
tarih gibi alanlarinda yapilacak ¢alismalara bir katki saglayacagi diistiniilm{istiir.

Anahtar Kelimeler: Masal, Kiirt Masallari, Ask, Oliim
ABSTRACT

Fairy tales, a product of traditional oral culture, hold a significant place in the cultural memory of
society. They reveal the language, beliefs, traditions, customs, emotions, and other characteristics of
societies. Therefore, fairy tales are formed and disseminated within a specific tradition.
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This study focuses on how and in what ways the motifs of love, a natural phenomenon of life, and
death, signifying the definitive end of life, are treated in Kurdish folk tales. The aim is to see how the
concepts of love and death are conveyed in Kurdish culture through these tales. To this end, a
conceptual framework for fairy tales was first established, and then Kurdish folk tales containing
themes of love and death were compiled.

The ways in which the themes of love and death are treated in the compiled tales were analyzed. Based
on the data obtained, it was concluded that the themes of love and death are not independent of each
other in Kurdish folk tales and are treated in various ways. However, it was determined that studies
on Kurdish folk tales are quite limited, and academic studies examining the themes of love and death
are lacking. This study examines Kurdish fairy tales, which hold an important place among world fairy
tales. This study examines how the themes of love and death, which are the subject of this research,
are addressed within Kurdish fairy tales. Thus, it explores how love and death, two of the most
important themes for humanity throughout history, are dealt with in Kurdish society and in Kurdish
fairy tales, and how they are embedded in oral culture. Examples of relevant fairy tales are also
included.

In conclusion, the study academically examines how Kurdish society views love and death through its
fairy tales and explains the Kurdish perspective on death and love. It is believed that this study will
contribute to academic research as well as to studies in fields such as literature, sociology, psychology,
and history worldwide.

Key Words: Tales, Kurdish Tales, Love, Death
GIRIS

Masallar toplumlarin maddi ve manevi kiiltiirel degerlerini i¢inde barindiran 6nemli kaynaklardir. Bu
kaynaklar toplumlarin dil, inang, gelenek, gorenek, duygu vb. 6zelliklerini ortaya koymaktadirlar.
Diger bir deyisle geleneksel sozlii kiiltiiriin 6nemli bir {iriinii olan masallar kiiltiirel hatizanin 6nemli
bir pargasidir.

Bu ¢alismanin yapilmasinin temel nedenlerinden biri masallarin ait oldugu Kiirt toplumunun s6zli
kiiltiir olarak aktardigi masallarda ask ve 6liim olgularini ele alarak Kiirt toplumunun kiiltiirel yapisini
tanimaktir. Kiiltiirel yap1 ile boylece Kiirt toplumunun dogumdan sonraki hayatta 6nemli olan iki
durumu, ask ve 6liime bakislarini ortaya ¢ikarmaktir.

Bu caligmada ele alinan konular temel olarak daha 6nce yaymlanan Kiirt Ask Hikayeleri 1 (Glnduz,
H. (2016) ile yine ¢esitli Kiirt bolgelerinde derlenen masallardan elde edildi.

Masallarin bir¢ok tanimda hayal iirlinii olduguna dair sdylemlere yer verilmektedir. Hayali olarak
ifade edilen masalda gergegi yansitmama ve gercekle catisma yanilsamasinin oldugu ve bu durumun
masalin gercekle olan iligkisini dolayli olarak gdsteren iislubundan meydana geldigi belirtilmektedir
(Kanca, 2009: 97). Masallar birgok tanimda hayal iirlinii olarak nitelendirilseler dahi 6teki folklor
tirtinleri gibi toplumlarin giizel ve eglenceli vakit gecirmesi, kulttrt gelecek nesillere iletmesi ve
toplum kurumlarina destek vermesi bakimindan 6nemli islevleri istlenmektedirler (Atnur, 2009: 5).

Masallar hayata fantastik anlatimlarin1 kullanarak ayna tutmaktadirlar. Ayrica masallarin her daim
mutlu son ile bitmesi her ne kadar hayatin gercekligine kars1 gibi goriinse de dinleyicilerine ideal olan
gercekligi gostermektedirler. Masallar icerdikleri sembollerle kendi kurmaca diinyasindan insanin
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gercek diinyasina mesaj vermektedirler. Masallardaki motifler ve masallarin islevleri ulusal oldugu
gibi uluslararasi 6zellige de sahiptirler, ¢iinkii diinyadaki tiim milletlerde iyilik, kotiiliik, kiskanglik,
hirsizlik cesaret, korku vb. sifatlar ortak 6zellik sergilemektedir. Dolayisiyla masalin sahip oldugu bu
sembolik dil insanin kendi dogasinin bir yansimasi olmas1 bakimimdan énemli bir yere sahiptir (Onal
vd. 2015: 123).

Masal tanim1 zaman, mekan ve bireylere gore farklilik géstermektedir. Masal kelimesinin insanlarin
zihninde beliren ilk tanimi ya da anlami, masalin ¢ocuklart ¢agristirtyor olmasidir diyebiliriz. Bunu
belki de ¢ocuklarin sahip oldugu genis bir hayal diinyasinin masal diinyasi ile olan benzerlikleriyle
iliskilendirebiliriz. Nihayetinde masallarin toplumlarin ¢ocukluk dénemi oldugunu, yani ilkel bir zihin
ama genis bir hayal giicii ile gelistiginin belirtildigini gormekteyiz (Akyildiz Ercan, 2020: 117).

BULGULAR

Masal, Kdirtlerde zaman zaman tarih, zaman zaman mitoloji, olay ya da hikaye yerine de
kullanilabilmektedir. Ozellikle masal ve mitoloji arasindaki smirlar kimi anlatilarda tamamryla
ortadan kalkmuistir.

Masallar mitik donemlerde ortaya ¢ikan bir anlatim seklidir. Dolayisiyla bu anlatim seklinde insanin
ilk donem algis1, sembolizmin merkezde oldugu mitsel bir dille anlatilmaktadir. Iste tam da bu
nedenle, masallar i¢lerinde yasadigi ve gezdikleri kiiltiirlerin tarihi gelisimlerine dair bilgi verici
olmas1 bakimindan 6nemli birer anlat1 olarak 6ne ¢ikmaktadirlar (Yiicel, 2015: 121).

Antropolog Franz masali s0yle tanimlar: “masallar, kolektif bilingdis1 psisik siireglerin en saf ve basit
ifadesidir.” (Franz 1973: 1).

Kiirt toplumunda masal anlaticilifini dengbejlerin iistlendigini goérmekteyiz. Dengbejlerin topluma
hangi edebi iriinleri aktardiklarint Ahmede Fermane Kiki’nin ifadesiyle su sekilde gérmekteyiz:
“Dengbé¢j ve ozanim ben. Strandan, sarkidan, masaldan, meselden ve deyisten baska ise yaramam
ben”’(Uzun, 2008: 10). Dengbejler toplumun veya bireyin belleginde yer edinmis ¢esitli duygulari;
ask, ayrilik, 6zlem, kizginlik, cosku, kahramanlik, ac1, mutluluk, savas vb. yasanmisliklar1 hafizalarina
yiikledikten sonra tiim bu duygular1 seslerine katarak hikayeler anlatan kisiler olarak tanimlanmaktadir
(Cebe, 2012: 1155). Dengbejler kuvvetli hafizalariyla “Sevbérk™ ad1 verilen gecelerde kdy odalarinda
toplanan insanlara hikayeler aktarmaktadirlar. Bu toplanmalar daha ziyade insanlarin daha ¢ok kapali
ortamlarda kaldig1 kis mevsimlerinde gerceklesmektedir. Hikayeler dinleyicilerin istekleri iizerine
belirlenmekte ve zaman zaman sabah saatlerine kadar devam etmektedir. Uzun saatler stiren bu sézIu
aktarim, bazen anlat1 seklinde bazen ise ezgisel bir sekilde aktarilmakta ve en heyecan verdigi noktada
birakilarak bir sonraki geceye birakilmaktadir. Dengbejlerin tiim telaslari hikayelerini insanlara
aktarmak olmustur. Sosyal olarak toplumda ust diizeyde yer alan Dengbejler ekonomik olarak alt
smifta yer almaktadirlar. Bu kdy odalarina diger bir adiyla diwanxanélere vaktiyle Kiirtlerin hemen
hemen tim koylerinde rastlanilmaktadir. Halkin ortak kullanim alani olan bu diwanxanélerde
dengbéjleri dinlemekten baska ¢esitli etkinliklere de yer verilmektedir (Akcan, 2014: 20-29).
Masallarin 6zii barindirdiklart motiflerde agiga ¢ikar. Masallarda yer alan olaylar bu motifler etrafinda
gergeklesmektedir (Soysal, 2002). “Motif, edebi eserlerde benzer sekillerde vurgulanan ve insanlarin
zihninde kalic1 izler birakan en kiigiik anlatim sifreleridir” (Yilar, 2000: 44).
Askin masallarda yaygin olarak kullanilan bir motif oldugu bilinmektedir. Ask motifi betimlenirken
sevgiliye agkin ifade edilis bi¢cimi, sevgili seciminde 6ne ¢ikan etmenlerin neler oldugu, bir askin
ortaya cikarken nasil belirtiler gosterdigine vb. yer verilmektedir. Masallarda ele alinan bir diger
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onemli motif ise oliimdiir. Masallardaki ask ve Oliim antropolojik bir yaklasimla betimlenmeye
calisilacaktir.

Antropoloji, sosyoloji vb. bilim dallar1 hayatin gecis evrelerini genellikle dogum- evlilik- 61Um olarak
siralamiglardir. S6z konusu bu gecis evrelerinin her birinin birbiri i¢ine gegen ¢esitli inanglar ve bu
inanglar etrafinda ortaya konmus kaliplarla ¢evrelendigi belirtilmektedir. Bu evrelerden dogumdan
sonra gelen ask ve 6lim toplumlarin sahip oldugu s6zlii anlatimlarda genis bir yer bulmaktadir.
Gizemli ve bir kere yasanan bir fenomen olan 6liim, insanlarda ciddi anlamda bir merak duygusu
yaratmistir. Dolayiyla toplumlar sahip olduklar1 inanglar dogrultusunda 6liimle ilgili bircok gelenek,
ayin vb. gelistirmislerdir (Gode & Tatlican, 2019:113). Bu ifadeden de goriilecegi iizere toplumlarin
sahip olduklar1 kiiltiirlerin birer pargalari olan masallarin da 6liim evresini igermeleri kaginilmaz
olmaktadir.

Kiirt edebiyatinin sozlii ve yazili edebiyatinda askin biiyiik bir yer kapladigi goriilmektedir. Kiirt
edebiyatinda islenen ask Gykiileri insanda miiessir duygular birakmaktadir. Bunun en 6nemli nedeni
neredeyse her agsk masalinin ya da ask hikayesinin kendisiyle birlikte 6limii tagimasidir. Kiirt
masallarinda agk motifi islenirken ailelerin asiklarin kavusmasina engel olmalari, kotii karakterlerin
asiklarin evliliklerine mani olmalari, asiklarin gizli sakli bulusarak bir araya gelmeleri, asiklarin agktan
hasta diismeleri gibi 6zellikler karsimiza ¢ikmaktadir. Bu ¢aligmada ulasilan Kiirt halk masallarinin
motif yapisinda bulunan ask temast mutlu bir kavusma ile noktalanmak yerine o6liimle
noktalanmaktadir.

Kiiltiirtin birer pargasi olan masallarda agsk motifi islenirken kadin kimliginin ataerkil toplumda nasil
konumlandirildigini gérmemiz miimkiindiir. Onemle belirtmek gerekmektedir ki derlenen ask
masallarinda kadin 6gretisi her seyden dnce giizellik {izerinden aktarilmaktadir. Kadin giizel olmakla
birlikte, sessiz, saf ve oldukc¢a fedakardir. Buna karsin erkek karakterler fiziki giizelliklerinin yani sira
cesitli kahramanlik ozellikleriyle birlikte aktarilmaktadir. Masallarda kadin karakterlerin ask
karsisinda kendilerini nasil hissettigi daha ortiilii bir sekilde ifade edilirken, erkegin agki nasil hissettigi
ise daha acik ve anlasilir bir bicimde aktarilmaktadir. Kiirt masallarinda kadinin hayatini sekillendiren
babalari, akrabalari, yasadiklari toplum ve asiretleridir. Ayni sekilde erkek karakterin hayatini da bu
yakinliklar ve toplumsal kurumlar belirmektedir. Fakat aradaki fark bireylerin hayatlar kisitlanirken
kadinlar bir miidahalede bulunmay1p pasif kalirken, erkekler sonug iyi olsun ya da koétii olsun, aktif
bir sekilde bu kisitlamaya baskaldirabilmektedirler.

Yasamin kesin olarak son bulmasi olarak 6liimiin insanlarin 6nemli ge¢is donemlerinden biri oldugu
bilinmektedir. Belirtmek gerekir ki 6nemli ge¢is donemlerinden biri olan 6liimle ilgili biiyiik bir merak
ve hatta korku gibi duygular daima var olmustur. Her toplum kendi inang, gelenek ve tecriibelerine
gore Olimii algilamistir. Yasam icinde 6nemli bir fenomen olan 6liim halk anlatilarinda da yer
edinmistir (Gdde ve Tatlican, 2019:113). Oliim her ne kadar hayat sahnesinde perdelerin kapandig
son an olarak bilinse de Kiirt agk hikayelerinde asiklarin 6liimle sonlanan hikayelerinde islenmesi her
ne kadar dinleyicide derin bir hiiziin yaratsa da bu son, mutlak bir yok olustan ziyade yeniden var olus,
dirilis gibi duygular1 yansitmaktadir. Baska bir deyisle Kiirt halk masallarinda 6liimle sonlanan
masallarda 6liim hiiziinle birlikte bir sihir, bir tilsim da tasimaktadir.

SONUGC

Masallar tarih boyunca biitlin milletlerin kiiltiirlerinde 6nemli bir yere sahip olmuslardir. S6zIi bir
anlat1 tiirli olan masallarin unutulmaya baslandig1 donemlerde masal derleyicileri masallari toplayarak
kitaplastirmaya baslamiglardir. Bu noktada Grim Kardesler’in yeniden dogus hareketini baglatarak
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masallar1 kayit altina almalar1 6nemli bir doniim noktast olmustur. Boylece masallar s6zlii bir gelenek
olmanin yani sira yazinsal yoniiyle de onem kazanmustir.
Masal ile ilgili birgok calismada masallarin hayal mahsulii ve ¢ocuklara yonelik birer anlati tiirii
oldugu vurgulanmaktadir. Masallar her ne kadar bdyle nitelendirilseler de aslinda iglerinde
barindirdiklart ¢ogu motif, anlatildig: kiiltiirel ortamin kodlarini icermesi bakimindan énemlidir. Bu
noktada sunu da 6nemle belirtmek gerekmektedir ki ¢alismamizin Kiirt halk masallar1 boliimiindeki
masallar derlenirken; masallarin hayal iriinii, ¢ocuklar1 eglendirmek vb. bir nitelendirmeye sahip
olmasindan ziyade, masallarin igeriklerinin ger¢ek olduguna dair sdylemler tespit edilmistir. Daha
acik bir sekilde ifade etmek gerekirse Kiirt halk masallari, Kiirt toplumunun tarihi, kiiltiirii, inanglari,
edebiyati, sevingleri, hiiziinleri, gelenek - gorenekleri, dilleri ile ilgili ¢esitli kodlar1 igerisinde
barindirmasi bakimindan birer arsiv niteligindedirler.
(Calismada masallarin evrensel motiflere sahip oldugu belirtilmistir. Burada su soru akla gelebilir,
masallar etnik kiiltiirleri agiklamada dogru bir yol olabilir mi? Masallar evrensel 6zelliklere sahip
olabilirler, ancak her kiiltliriin kendine ait sekil, iislup, dil, bellek gibi ozellikleri masallar
millilestirmektedir. Dolayistyla evrensel noktalar, milli 6zellikleri ayirt etmede bir hata teskil
etmemektedir. Oliim, ask, ac1, seving ve daha yiizlerce duygu ve gergeklik tiim kiiltiirlerde ortaktir.
Ama her kiltir bu duygulara yon verme noktasinda kendi belleklerinin tecriibelerine
basvurmaktadirlar.
Kiirt halk masallarinda agk ve 6liim birbirinden bagimsiz degillerdir. Askin oldugu yerde 6liim de yer
almaktadir. Kiirt halk masallarinda, daha ziyade derlenilen masallarda mutlu sonla biten ask yoktur.
Asiklarin vuslati varsa da eger bu ¢ok kisa siirmektedir. Masallarda asik olma bigimleri; ilk goriiste
asik olma, ¢ocukluktan asik olma, Hizir hocanin 6nerisiyle asik olma, goriilen riiyadan sonra asik olma
seklinde karsimiza c¢ikmaktadir. Masallardaki 6lim ise intihar, hayvanlar tarafindan oldiiriilme,
vurulma, ecel, iskence seklinde karsimiza ¢ikmaktadir.
Derlenen masallarda yan karakterler ve akrabalarin masallarin sekillenmesinde 6nemli bir role sahip
olduklar1 goriilmiistiir. Halk anlatilarinda kisi kadrosu 6nemli bir unsurdur. Bu anlatilarda yer alan
karakterler gesitli gorevlerde yer almaktadir. Kiirt masallarinda yan karakter diyebilecegimiz kotii
karakterler siklikla yer almaktadir. Bu karakter bas belasi, kotiiliik etmekten zevk alan, masalin giizel
bir sonla bitmemesine sebep olmaktadir. Derlenen masallarda islenen ask ve 6liim temalar1 bu yan
karakterler tarafindan sekillendirilmektedir. 1 numarali masal Mem ile Zin’de Iyi/ K&tii Karakter;
“Aglama kizim. Ben ki dinsiz imansiz Beko’yum. Ben ki fesadim, kinim.sen hi¢ gam yeme. Onlarin
muradlarint kavusturmam birbirine.” 2 numarali masalda Emer Bey kotii karakter olarak olarak
karsimiza c¢ikmaktadir. 3 numarali masalda Sehrizinan esini aldattigi i¢in kotii karakter olarak
goriilmektedir. 4 numarali masalda kotii karakter Nure’nin amcasinin oglu olan Occo’dur. 5 numarali
masal Bika Kor’un abileri ve amcalar1 kotii karakter olarak goriilmektedir. 6 numarali masalda
Siyabend’in amcas1 kotii karakter olarak karsimiza ¢ikmaktadir. 7 numarali masalda Fatme’nin babasi,
amcast ve amcaogullar1 kotii karakterlerdir. 8 numarali masalda avcilar kotii karakter olarak
tanimlanabilir. 9 numarali masalda kotii karakter olarak nitelenen karsi asiret grubudur.
Masallar dogduklari topraklarin tarihi, kiiltiirii, inanglari, edebiyati, sevingleri, hiiziinleri, gelenekleri
gorenekleri, dilleri ile ilgili gesitli kodlar igerisinde barindirmasi bakimindan birer arsiv niteliginde
oldugunu belirtmistik. Buradan hareketle Kiirt halk masallarinin da ayn1 sekilde birer arsiv niteliginde
oldugunu belirtmek gerekmektedir. Bu anlamda Kiirt halk masallar1 ile ilgili cesitli ¢aligmalar
yapilmasi gerektiginin 6nemi 6ne ¢ikmaktadir. Bu ¢alisma kapsaminda ilgili arastirmalar yapilirken
Kiirt halk masallart ile ilgili ¢alismalarin olduk¢a sinirli oldugu goriilmiistiir. Birincisi, Kiirt halk
masallar1 ve Kiirt halk hikayeleri i¢ ice ge¢mis bir yap1 sergilemektedir. Akademik olarak Kiirt halk
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masallar1 ve Kiirt halk hikayeleri ayriminin yapilacagi ¢aligsmalara ihtiya¢ oldugu goriiliirken, sozli
gelenegin iki 6nemli unsuru olan bu tiirlerin Kiirt Halk kiiltiirlinde neden i¢ i¢e ge¢mis bir yap1
sergilediklerine dair ¢aligmalar yapilarak bu karmasa giderilmelidir. Ikincisi, Kiirt halk masallar1 ile
ilgili caligmalar daha ziyade derleme masallar olarak karsimiza ¢ikmaktadir. Kiirt halk masallarinin
yapisal ve icerik ozellikleri ile ilgili calismalar yok denecek kadar azdir. Bu ¢alisma kapsaminda
islenen Kiirt halk masallarinda ask ve 6liim temalarin1 inceleyen akademik bir ¢aligma goriillmemistir.
Dolayisiyla Kiirt masallarinda yer alan ¢esitli temalar ayrica ¢aligilmasi gerekilen bir eksiklik olarak
karsimiza ¢ikmaktadir. Ugiinciisii, Derlenen masallardan biri kendine 6zgii bir yapis1 olan fabl olarak
ortaya c¢ikmaktadir. Afilo ile Heyar iki geyiktir ve masal bunlarin agzindan aktarilmaktadir. Bu
masalin kendine has bir agk ve 6liim temasi1 vardir. Bu masal derlendikten sonra goriilmiistiir ki Kiirt
halk masallarinda fabl tiirline ayrica yer verilerek bununla ilgili ¢aligmalarin yapilmasi faydali
olacaktir.
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OZET

Masallar, sozlii kiiltiir geleneginin en Onemli anlati tiirlerinden biri olarak toplumlarin kiiltiirel
degerlerini, yasam deneyimlerini ve diinya goriisiinli yansitan anlatilar arasinda yer almaktadir. Yazili
kiiltiirden 6nce ortaya c¢ikan masallar, kusaktan kusaga sozlii olarak aktarilmis ve bu yoniiyle
toplumlarin kiiltiirel belleginin korunmasinda 6nemli bir rol iistlenmistir. Masallarin aktarim siirecinde
masalcilar yalnizca hikdye anlatan kisiler degil, ayn1 zamanda toplumun kiiltiirel hafizasini tagiyan ve
aktaran kiiltiir temsilcileri olarak degerlendirilmektedir. Bu ¢alisma, sozlii kiiltiir gelenegi baglaminda
masalcinin roliinii ve masallarin toplumsal islevlerini incelemeyi amacglamaktadir. Calismada ayrica
Mardin’in Kiziltepe ilgesinde anlatilan masallar baglaminda so6zlii anlat1 geleneginin kiiltiirel bellek
acisindan tasidigi 6nem ele alinmaktadir. Arastirma literatiir incelemesine dayali olarak yiiriitiilmiis
olup sozli kiiltir, kiiltiirel bellek ve masal anlaticiligi lizerine yapilmis klasik ve giincel ¢aligmalar
incelenmistir. Calisma sonucunda masallarin toplumlarin kolektif hafizasinin korunmasinda énemli
bir ara¢ oldugu ve masalcilarin bu aktarim siirecinde kiiltiirel bellek tasiyicisi olarak énemli bir rol
iistlendikleri goriilmiistiir. Ayrica yerel masallarin derlenmesi ve belgelenmesinin kiiltiirel mirasin
korunmasi acisindan 6nemli katkilar saglayacagi degerlendirilmistir.

Anahtar Kelimeler: Sozli Kiiltiir, Kiiltiirel Bellek, Masal, Masalci, Kiziltepe

GIRIS

Masallar, toplumlarin kiiltiirel birikimini ve deger sistemlerini yansitan Onemli sozli anlati
bicimlerinden biridir. Insanlik tarihinin erken donemlerinden itibaren sozlii olarak aktarilan bu
Oykiiler, toplumsal kimligin olusumunda ve korunmasinda belirleyici bir rol oynamistir. Yazili
kiiltiirtin yayginlasmasindan once ortaya cikan masallar, kusaktan kusaga aktarilarak kiiltiirel

surekliligin saglanmasinda etkili olmus ve sadece eglence amaci tasimakla kalmayip, toplumsal
degerlerin ve yasam deneyimlerinin aktariminda da islev gormiistiir (Boratav, 2013).

Sozli kiiltliir ortaminda masallar, anlatici ile dinleyici arasindaki dogrudan etkilesim sayesinde canli
ve dinamik bir anlatim 6zelligine sahiptir. Masalci, sadece hikdyeyi aktaran kisi degil, ayn1 zamanda
anlatinin anlamin1 yeniden iireten ve dinleyiciye aktaran bir kiiltlir tasiyicisidir. Anlatim sirasinda
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kullanilan ses tonu, vurgu, mimik ve jestler, masalin etkileyiciligini artirmakta ve sozli anlatinin
performatif niteligini 6n plana ¢ikarmaktadir (Basgdz, 2017). Bu durum, masal anlaticiliginin sozli
kiiltiirtin etkilesimli ve canli iletisim bi¢imlerini yansittigini gostermektedir.

Masallarin toplumsal islevleri, yalnizca 6ykii diizeyinde degil, kiiltlirel aktarim baglaminda da biiyiik
onem tasir. Bu Oykiiler aracilifiyla toplumun ortak degerleri, ahlaki normlar1 ve ideal davranig
bi¢imleri gelecek kusaklara aktarilir. Béylece masallar, toplumlarin kolektif deneyimlerini ve kiltirel
kodlarini yansitan sozli kiiltiir iiriinleri olarak 6ne ¢ikar.

Kiiltiirel bellek kavrami, sozlii anlatilarin toplumsal 6nemini agiklayan onemli bir teorik cerceve
sunmaktadir. Kiiltiirel bellek, toplumsal deneyimlerin, degerlerin ve birikimlerin gelecek kusaklara
tasindig1 kolektif bir hatirlama sistemi olarak tanimlanabilir (Assmann, 2011). Bu baglamda masallar,
toplumun ortak hafizasini tagiyan ve kiiltiirel stirekliligi saglayan temel anlat1 tiirlerinden biridir. S6zli
anlat1 gelenegi icinde masallar, kusaklar arasi1 aktarimi saglayarak kiiltiirel bellegin canli kalmasina
hizmet eder.

Bu ¢alisma, sozlii kiiltiir geleneginde masalcinin roliinii ve masallarin toplumsal islevlerini incelemeyi
amaclamaktadir. Ayrica Mardin’in Kiziltepe il¢esi baglaminda masal anlaticiliginin kiiltiirel bellek
acisindan 6nemi ele alinmakta ve yerel masallarin derlenmesinin kiiltiirel mirasin korunmasina katkisi
tartisilmaktadir. Calisma, sozlii anlat1 geleneginin glinlimiizdeki durumunu degerlendirerek Kiziltepe
masallarinin kiiltiirel aktarim potansiyelini ortaya koymay1 hedeflemektedir.

KAVRAMSAL CERCEVE

Sozli Kiiltiir Kavrami Ozellikleri

Sozli kiiltiir, yazinin yayginlagmasindan once toplumlarin bilgi, deneyim ve degerlerini aktardiklari
en temel iletisim bi¢imi olarak tanimlanmaktadir. Bu ortamda bilgi aktarimi biiyiik 6l¢iide hafiza,
anlattim ve performans aracilifiyla gergeklesir. Sozlii kiiltiir, toplumlarin tarihi deneyimlerini,
degerlerini ve diinya goriislerini sonraki kusaklara tagiyan 6nemli bir kiiltiirel aktarim mekanizmasidir.
Bu baglamda destanlar, efsaneler, halk hikdyeleri ve masallar, toplumlarin kolektif hafizasin1 yansitan
degerli sozlii kiiltiir {iriinleri arasinda yer almaktadir (Ong, 2012; Assmann, 2011).

Sozlii kiltiirtin temel 6zelliklerinden biri, bilginin hafizaya dayanarak aktarilmasidir. Yazili kayit
sistemlerinin yetersiz veya yaygin olmadigi toplumlarda kiiltiirel bilgi, anlaticilar araciligiyla sozli
bigimde iletilir ve kusaktan kusaga bu sekilde tasinir. Bu nedenle sozlii kiiltiirde, anlatilarin tekrar
edilmesi, ritmik yapilar ve performatif unsurlarin 6n plana ¢ikmasi biiyiik 6nem tasir. Anlaticilar, ses
tonu, vurgu, ritim, jest ve mimikler gibi teknikleri kullanarak anlatinin etkileyiciligini artirmakta ve
dinleyiciyle gii¢lii bir iletisim kurmaktadir (Bauman, 2012; Ong, 2012).

210



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

Sozli kiiltiirde anlatilar yalnizca bilgi aktarimi saglamaz; ayni zamanda toplumsal kimligin olusumuna
ve kiiltiirel degerlerin korunmasina da hizmet eder. Toplumlarin ortak ge¢misine iliskin deneyimler,
inanglar ve degerler, sozlii anlatilar aracilifiyla yeniden iiretilir ve toplumsal bellegin siirekliligi
saglanir. Bu acidan, sozli anlatilar, toplumlarin kolektif kimliginin sekillenmesinde 6nemli bir rol
ustlenir (Assmann, 2011).

Masallar ise sozlii kiiltliriin en yaygin ve etkili anlati tiirlerinden biri olarak 6ne ¢ikar. Olaganiistii
olaylar ve hayali unsurlar igeren masallar, toplumlarin hayal giiclinii, diisiince diinyasin1 ve deger
sistemlerini yansitan anlatilar olarak degerlendirilmektedir. Masallarin bir diger 6zelligi, belirli bir
anlatic1 tarafindan sozlii olarak aktarilmasi ve anlatim sirasinda anlatici ile dinleyici arasinda dogrudan
bir etkilesimin kurulmasidir. Bu etkilesim, masal anlatimini sadece hikaye aktarimi olmaktan
cikararak canli ve dinamik bir kiiltiirel performansa doniistiiriir (Basgoz, 2017).

SozIU kilturde anlatilarin aktarimi, yalnizca metinsel igerigin iletilmesi ile sinirli degildir. Anlatim
bigimi, ses tonu, jest ve mimikler gibi performatif unsurlar, anlatinin ayrilmaz bir pargasidir. Bu
nedenle sozli kiiltiir trilinleri, yazili kiiltiirden farkli olarak her anlatimda yeniden sekillenen ve
dinleyiciyle dogrudan etkilesim kuran dinamik bir yapiya sahiptir. Bu 6zellik, s6zlii anlat1 geleneginin
en belirgin yonlerinden biri olarak kabul edilmektedir (Bauman, 2012).

Masallarin bir diger belirgin yonii, evrensel temalar1 igermeleridir. lyilik ve kotiiliik, adalet, cesaret,
sabir ve diiristliik gibi temalar masallarda siklikla islenir. Bu temalar araciligiyla toplumlarin ahlaki
degerleri ve ideal davranis bigimleri yeni kusaklara aktarilir. Dolayisiyla masallar yalnizca eglence
amaciyla anlatilan dykiiler degil; ayn1 zamanda toplumsal degerlerin ve kiiltiirel normlarin aktariminda
islev goren 6nemli araclardir (Boratav, 2013).

Sonug olarak, sozlii kiiltiir, toplumsal kiiltiirel mirasin korunmasi ve kusaktan kusaga aktarilmasinda
kritik bir rol oynar. Masallar ise bu gelenek i¢inde hem kiiltiirel bellegin korunmasina katkida bulunan
hem de toplumsal degerlerin aktarimini saglayan temel anlat1 tiirlerinden biri olarak 6ne ¢ikar.

Masallarin Yapisal ve Kiiltiirel Ozellikleri

Masallar, sozlii kiiltiiriin temel anlat1 bigimlerinden biri olarak, toplumlarin hayal giiciinii, degerlerini
ve diislince diinyasini yansitan anlatilar arasinda 6nemli bir yere sahiptir. Bu anlatilar genellikle
olaganiistii olaylar, hayali varliklar ve gercekiistii unsurlar igerir; olay oOrgiisli, kahramanlarin
karsilastig1 engeller ve sinavlar lizerinden gelisir. Masallarin dikkat ¢ekici 6zelliklerinden biri, zaman
ve mekanin belirsiz bir ¢ercevede sunulmasidir. “Bir varmis bir yokmus” gibi girislerle baslayan
masallar, belirli bir tarih veya mekana bagli olmaksizin aktarilir ve bu yoniiyle evrensel bir anlati
niteligi kazanir (Boratav, 2013).

Masallarin yapisal yonlerini sistematik olarak inceleyen Onemli aragtirmacilardan biri Vladimir
Propp’tur. Propp, Rus halk masallar lizerine yaptig1 ¢alismalar sonucunda masallarin belirli anlati
islevleri etrafinda sekillendigini ortaya koymustur. Ona gore, masallarda kahramanin yolculuga
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cikmasi, ¢esitli engellerle karsilasmasi, yardimci karakterlerle bulugsmasi ve sonunda 6diile ulasmasi
gibi islevler tekrar etmektedir. Propp, masal olay orgiisiinde toplam 31 islev belirlemis ve bunlarin
masallarin yapisal diizenini olusturdugunu ifade etmistir (Propp, 2008). Bu yaklagim, masallarin
rastlantisal anlatilar olmadigini, belirli bir diizen ve mantiga sahip oldugunu gosteren 6nemli bir
kuramsal ¢er¢geve sunmaktadir.

Masallarin yapisal ozellikleri yalnizca olay orgiisii ile sinirli degildir; karakter tipleri agisindan da
belirli kaliplar barindirir. Cogu masalda kahraman, kotii karakter, yardimci figiir ve 6dil saglayan
otorite figuri gibi karakter tipleri bulunur. Kahraman genellikle zorluklarla miicadele eden ve sonunda
basariya ulagan kisiyi temsil ederken, kotii karakterler karsilasilan engelleri simgeler. Yardimci
karakterler ise kahramanin yolculugunda destek saglayarak anlatinin gelisiminde kritik bir rol iistlenir
(Dundes, 1980).

Masallarin bir diger belirgin 6zelligi, tematik yapilarin tekrar etmesidir. Farkli kiiltiirlerde anlatilan
masallar incelendiginde iyilik-kotiiliik, adalet, cesaret, sabir, diiriistlik ve fedakarlik gibi temalarin
siklikla islendigi goriiliir. Bu temalar araciligiyla toplumsal degerler ve ideal davranig bigimleri yeni
kusaklara aktarilir. Bu nedenle masallar yalnizca eglence amaci tasimayan, ayn1 zamanda kiiltiirel ve
ahlaki degerlerin aktarimina hizmet eden 6nemli araglardir (Thompson, 1955; Boratav, 2013).

Masallarin kiiltiirel yonii incelendiginde, bu anlatilarin toplumlarin kolektif deneyimlerini ve kimligini
yansittigi goriilmektedir. Masallar evrensel temalar icerse de karakterler, olaylar ve semboller
cogunlukla anlatinin ortaya ¢iktigi toplumun kiiltiirel 6zelliklerini yansitir. Bu agidan masallar,
toplumlarin yasam bigimlerini, inang sistemlerini ve sosyal iligkilerini anlamak i¢in degerli kaynaklar
olarak kabul edilmektedir (Dundes, 1980).

Ayrica, masallarin s6zlii kiiltlir ortaminda aktarilmasi, her anlatimda yeni sekiller almasia olanak
tanir. Masalcilar, dinleyici kitlesi ve anlatim ortamina gore hikayeyi yeniden diizenleyebilir, bazi
boliimleri zenginlestirerek veya degistirerek aktarabilir. Bu esneklik, masallarin dinamik bir yapiya
sahip olmasini saglar ve farkli kiiltiirlerde ¢esitli masal varyantlarinin olusmasima zemin hazirlar
(Basgoz, 2017).

Sonug olarak, masallar hem yapisal hem de kiiltiirel agidan zengin bir anlati gelenegini temsil
etmektedir. Masallarin belirli anlati kaliplar etrafinda sekillenmesi, karakter tiplerinin tekrar etmesi
ve evrensel temalar igermesi, bu anlati tiiriiniin temel 6zellikleri arasinda yer alir. Ayni1 zamanda
masallar, toplumlarin kiiltiirel degerlerini ve kolektif deneyimlerini yansitan 6nemli sozli kiiltiir
tirtinleri olarak, kiiltlirel bellegin korunmasina ve kusaklar aras1 aktarimina katki saglamaktadir.

Kultirel Bellek ve Masallar

Kiiltiirel bellek, toplumlarin gegmis deneyimlerini, degerlerini ve kiiltiirel birikimlerini hatirlama
bicimlerini ve bu birikimi sonraki kusaklara aktarma siireglerini agiklayan temel kuramsal
yaklagimlardan biridir. Maurice Halbwachs’in kolektif bellek kuramina dayanan bu anlayis, bireysel
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hafizanin toplumsal baglamdan bagimsiz diisiiniillemeyecegini vurgular ve toplumlarin ortak
gecmislerini belirli kiiltiirel araclar aracilifiyla hatirladigimi ortaya koyar (Halbwachs, 1992). Bu
acidan kiiltiirel bellek, yalnizca gegmisin yeniden hatirlanmasini saglamakla kalmaz; ayn1 zamanda
toplumsal kimligin olusumuna katkida bulunan ve kiiltiirel siirekliligi destekleyen dnemli bir yapidir.

Kiiltiirel bellegin sistematik olarak ele alindig1 ¢alismalardan biri Jan Assmann’a aittir. Assmann,
kiiltiirel bellegin toplumlarin ortak ge¢misini hatirlamasini saglayan semboller, ritiieller, anlatilar ve
kiiltiirel uygulamalar araciligiyla siirdiiriildiigiinii belirtir. Ona gore, kiiltiirel bellek, 6zellikle sozli
anlatilar, mitler, destanlar ve masallar gibi kiiltiirel iirlinler yoluyla korunur ve toplumlarin kimlik
insasinda merkezi bir rol oynar (Assmann, 2011). Bu anlatilar, gecmis deneyimleri ve deger
sistemlerini yeni kusaklara tagiyan sembolik araclar olarak islev goriir.

Masallar, sozlii kiiltiir gelenegi icinde kiiltiirel bellegin aktariminda 6ne ¢ikan 6nemli anlat tiirlerinden
biridir. Bu anlatilar, toplumlarin tarihsel deneyimlerini, yasam bigimlerini, inang¢larin1 ve ahlaki
degerlerini kugaktan kusaga aktarmakta, boylece kiiltiirel siirekliligi saglamaktadir. Masallar, yalnizca
eglencelik Oykiiler olmanin otesinde, toplumlarin kolektif hafizasini tagiyan ve kiiltiirel mirasi
strdiiren anlati bicimleri olarak degerlendirilmektedir (Boratav, 2013). Masallarda yer alan
karakterler, olay orgiileri ve semboller cogu zaman toplumun degerler sistemini yansitan kiiltiirel
kodlar1 barindirir ve bu kodlar araciligiyla toplumsal normlar yeni nesillere iletilir.

Son yillarda kiiltiirel miras ¢alismalarinda sozlii anlatilarin kiiltiirel bellek agisindan 6énemi daha da
vurgulanmaktadir. Ozellikle somut olmayan kiiltiirel miras cergevesinde, sdzIii anlat1 geleneklerinin
korunmast ve belgelenmesi, kiiltiirel siirdiiriilebilirlik acisindan kritik bir gereklilik olarak
goriilmektedir. Bu nedenle sozlii anlatilar, gegmisle gelecek arasinda koprii islevi goren ve toplumlarin
kiiltiirel mirasin1 temsil eden degerli unsurlar olarak kabul edilmektedir (Elyasi & Yamagcli, 2023).

Bu baglamda masallar, yalnizca bireysel anlati deneyimlerinden ibaret degildir; ayni zamanda
toplumlarin kiiltiirel bellegini olusturan ve kusaklar arasi aktarimi saglayan temel sozli kiiltiir
iirlinleridir. Masallar araciligiyla toplumlarin ortak degerleri, ahlaki normlar1 ve yasam deneyimleri
yeniden iiretilir ve boylece kiiltiirel kimligin siirekliligi saglanir. Bu nedenle masallarin derlenmesi,
belgelenmesi ve akademik olarak incelenmesi, kiiltiirel mirasin korunmasi agisindan biiyilk 6nem
tasimaktadir.

Masalcinin Rolii ve Performans Boyutu

Masalcilar, sozlii anlati geleneginin temel temsilcileri arasinda yer almakta ve bu gelenegin kusaktan
kusaga aktarilmasinda kritik bir rol listlenmektedir. Geleneksel toplumlarda masalcilar, sadece hikaye
anlatan kisiler olmayip, ayni zamanda toplumun kiiltiirel hafizasini tagiyan ve aktaran énemli kiiltiir
aracilarindan biri olarak goriilmektedir. Anlati gelenegini canli tutarak toplumsal deneyimleri,
degerleri ve kiiltiirel birikimi yeni kusaklara ulastiran masalcilar, kiiltiirel bellegin korunmasinda da
onemli bir aktér konumundadir (Boratav, 2013).
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Sozli anlati geleneginde aktarim siireci, yalnizca metnin iletilmesiyle siirli degildir; ayn1 zamanda
performatif bir boyut tasir. Performans teorisine gore sozlii anlatilar, metinlerden ibaret olmayip,
anlaticinin performansi, anlatim ortami ve dinleyici ile kurulan etkilesim dogrultusunda sekillenen
kiiltiirel etkinliklerdir (Bauman, 2012). Bu baglamda masal anlatimi, sadece bir metnin aktarimi
olmaktan ¢ikarak, anlaticinin ses tonu, vurgu, ritim, mimik ve jestler araciligiyla yeniden iiretilen
dinamik bir iletisim siirecine doniismektedir.

Masalcinin performatif anlatim yetenegi, anlatinin etkileyiciligini artiran en onemli 6zelliklerden
biridir. Masalci, masali aktarirken ses tonunu ve ritmini degistirerek anlatinin dramatik yoniini
giiclendirir ve dinleyicinin dikkatini canli tutar. Mimik ve jestler ise anlatimin tamamlayici unsurlari
olarak sozlii gelenegin karakterini pekistirir. Bu performatif 6zellikler, sozlii anlati gelenegini yazil
kiiltlirden ayiran belirgin nitelikler arasinda yer almaktadir (Ong, 2012). Anlaticinin beden dili,
dinleyicinin anlatiya aktif katilimini saglayan ve anlatinin anlamini giiglendiren énemli bir iletisim
aracidir.

Masalcr ile dinleyici arasindaki etkilesim, sozIii anlat: siirecinin temel bilesenlerinden bir digeridir.
Masalci, dinleyicinin tepkilerini gozlemleyerek anlatiyr bu geri bildirimlere gore uyarlayabilir;
hikayeyi genisletebilir, kisaltabilir veya bazi boliimleri degistirerek anlatimi hedef kitleye uygun héle
getirebilir. Bu esneklik, her anlatimda masalin yeniden sekillenmesine ve farkli varyantlarin ortaya
cikmasina olanak saglar. Bu nedenle sozlii anlati, sabit bir metin yapisindan ziyade, dinamik ve
degisken bir yap1 olarak degerlendirilmektedir (Basgoz, 2017).

Kiiltiirel bellek baglaminda masalcilar, toplumun ge¢mis deneyimlerini ve degerlerini canli tutan
onemli kiiltiirel aktorlerdir. Masallar araciligiyla toplumsal degerler, ahlaki normlar ve sosyal diizen,
yeni kusaklara aktarilmaktadir. Bu siiregte masalci, yalnizca anlatiy1 aktaran bir kisi olmaktan ote,
anlatinin anlamin1 yeniden iireten ve kiiltiirel bellegin siirekliligini saglayan bir temsilci konumuna
sahiptir. Dolayistyla masalcilar, sozlii kiiltlir geleneginin devamliligi ve kiiltiirel mirasin korunmasi
acisindan merkezi bir rol iistlenmektedir.

ARASTIRMA VE BULGULAR

Literatiir Taramasi

Hamilton (2011) The Last Storytellers: Tales from the Heart of Morocco adli ¢alismasinda Fas’taki
geleneksel masalcilarin sozlii anlati pratigini etnografik verilerle ele almigtir. Caligsma, s6zlii gelenegin
toplumsal baglamini, masalci-toplum iligkisini ve kiiltiirel bellegin sozlii anlatilar araciligiyla nasil
aktarildigin1 detaylandirmaktadir. Bu eser, sozlii kiiltiiriin modern antropolojik ¢alismalarda nasil ele
alindigina dair klasik bir 6rnek teskil etmektedir.

Thao (2010) The Mong Oral Tradition: Cultural Memory in the Absence of Written Language
caligmasinda, yazinin yaygin olmadigi toplumlarda s6zlii anlatilarin kiiltiirel bellek islevini analiz
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etmektedir. Mogol ve Hmong toplumlarindaki oral geleneklerde bellek olusturma siireglerini
inceleyen bu ¢alisma, yazili olmayan kiiltiirlerde sozlii aktarimin kimlik ve tarih bilincini nasil
korudugunu ortaya koymaktadir.

Bezgin (2025) Ge¢misten Dijital Teknoloji Cagina Sozlii Kiiltiirde Anlatict ve Dinleyici Iliskisi adl
caligmasinda szl kiiltiirde anlatic1 ve dinleyici arasindaki etkilesimin kiiltlirel hafizanin korunmasina
katkisin1 degerlendirmektedir. Calisma, sozel kiiltiir iirtinleri ile yazili kiiltiir arasindaki farklari
tartigmakta ve teknolojinin s6zlii gelenege etkilerini de ele almaktadir.

Lau ve ark. (2024) tarafindan yapilan Wrapped in Anansi’s Web adl1 arastirma, dijital teknolojiler ve
yapay zeka destekli uygulamalarin sozlii masal aktarimindaki roliinii irdelemektedir. VR ve
Generative-Al araglaryla sozlii anlatilarin yeniden canlandirilmasi ve geng kusaklara aktarimi bu
caligmanin ana odagin1 olusturur.

Assmann (2011) Cultural Memory and Early Civilization adli eserinde kiiltiirel bellek kuramini
sistematik bicimde ele alarak, s6zll anlatilarin toplumlarin gegmisini hatirlama siireglerindeki nemini
tartismaktadir. Assmann’a gore sozlii tiriinler, kiiltiirel kodlarin kusaklar aras1 aktariminda merkezi bir
role sahiptir.

Ong (2012) Orality and Literacy: The Technologizing of the Word adli kitabinda sozli kiiltiir ile yazili
kiiltiir arasindaki etkilesimi inceler. Ong, sozli kiiltiiriin performatif 6zelliklerini ve yazili kiiltiir
ortaya ¢cikmadan once bilgi aktarimindaki etkinligini gosteren tarihsel bir perspektif sunar.

Bauman (2012) Oral Traditions and the Verbal Arts ¢alismasinda sozlii anlatilarin performatif
dogasin1 temel alarak, anlatici ile dinleyici arasindaki etkilesimin kiiltiirel aktarimda nasil islevsel
oldugunu ele almistir. Bu ¢alisma, sozli anlatilarin toplumsal ritiieller ve 6grenme siiregleri ile
iliskisini de incelemektedir.

Dundes (1980) Interpreting Folklore adli eserinde masallarin karakter tipolojilerini ve tematik
motiflerini yorumlayarak bunlarin toplumsal degerleri nasil yansittiginmi tartismistir. Dundes’a gore
masallar, toplumlarin normatif yapilar1 ve ahlaki kodlar1 anlamada 6nemli kaynaklardir.

Thompson (1955) Motif-Index of Folk Literature calismasi, sozlii anlati iiriinlerindeki tematik
motiflerin sistematik bir siniflandirmasii sunarak, farkli kiiltiirlerdeki anlatilarin kargilastirmali
analizine olanak saglamistir. Bu kapsam, s6zIii masallarin ortak temalar etrafinda nasil sekillendigini
gostermesi agisindan temel bir bagvuru kaynagidir.

Guneyli (2019) Kiirtlerde Kiiltiirel Bellek ve Destanlar: Dewrés i Ediilé adl yiiksek lisans tezinde,
Kirt toplumunda szl bellek ureticileri olan dengbéj ve ¢irokbéjlerin rollerini incelemistir. Tez, sozli
destanlarin kiiltiirel bellegi nasil tasidigimi ve toplumsal deneyimlerin sozlii metinlerde nasil
kodlandigini ortaya koymaktadir.

215



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

Kanca (2025) “Sézlii Anlatilar ve Ritiiel Formasyonlar Arasinda: Masal ve Inisiyasyonun Sembolik
Antropolojik Analizi” adli makalesinde, masallar ile toplumsal ritiieller arasindaki sembolik iligkileri
antropolojik bakisla tartismaktadir. Calisma 6zellikle s6zlii anlatilarin kozmogonik ve etik modelleri
nasil ilettigini gdstermektedir.

Kanca (2019) Oral Culture and Writing Obsession adli makalesinde, s6zlii ve yazili kiiltiir arasindaki
tarthsel ve fonksiyonel iliskileri ele almistir. Calisma, yazinin egemen oldugu sistemlerde sozli
kiiltiirtin anlam ve islev degisimine ugradigini antropolojik baglamda tartigmaktadir.

Bakir (2025) Yerel Masal Gelenegi ve Kiiltiirel Siirdiiriilebilirlik adl1 ¢alismasinda, yerel masallarin
belgelenmesinin kiiltiirel siirdiiriilebilirlik agisindan énemini vurgulamaktadir. Ozellikle dijital gagda
masal anlatiminin korunmasi ve aktarimi {izerine stratejik oneriler sunmaktadir.

Kaya (2023) “Tiirkiye’de Sozlii Kiiltiirtin Egitim Ortamindaki Yeri” adli galismasinda, okul 6ncesi ve
ilkogretim diizeyinde masal anlatiminin kiiltiirel 6grenme ve kimlik gelisimi iizerindeki etkilerini
incelemistir. Caligma, so6zli kiiltiir {riinlerinin egitimde siirdiiriilebilirligine yonelik bulgular
lretmistir.

Yildirim (2021) “Etnik Kimlik ve Sézlii Anlati Uriinleri” adli ¢alismasinda Tiirkiye’de farkli etnik
gruplarin masal anlatim geleneklerinin kimlik olusturma siireglerine etkisini degerlendirmistir. Bu
caligma, sozlii kiiltiir lirtinlerinin etnik kimlik bilincindeki roliinii géstermektedir.

Ozdemir (2018) “Anadolu Masal Geleneklerinde Kadin Aktorler” adli arastirmasinda kadin
anlaticilarin sozli kiiltiirdeki rollerini ve toplumsal cinsiyet perspektifinden masal igeriklerini analiz
etmistir. Arastirma, kadinlarin s6zlii kiiltiiriin siirdiiriiciisii olarak islevini tartismaktadir.

Erdogan (2022) “Kentlesme ve Sozli Kiiltir — Kiltlrel Bellegin Doniisimii” adli ¢aligmasinda,
kentlesme stireclerinin geleneksel sozlii anlati pratiklerini nasil etkiledigini incelemistir. Caligsma,
modern yagam bi¢imlerinin s6zlii gelenege uyum ve doniisiim dinamiklerini ortaya koymaktadir.

Akarsu (2020) “Dijital Medya ve Sozlii Anlatilarin Yeni Sunum Bigimleri” adli caligmasiyla, sosyal
medya ve dijital platformlarda sézlii masal anlatiminin yeniden konumlandirilmasini ele almistir. Bu
calisma, sozli kiiltiirin cagdas ifade bicimlerinin kiiltiirel siirdiiriilebilirlik agisindan 6nemini
tartismaktadir.

Demir (2017) “Masalci Profili ve Toplumsal Rol” adli ¢alismasinda, kirsal bolgelerde masalcilarin
toplumsal statii ve rollerini saha ¢alismasiyla ortaya koymustur. Calisma, masalcilarin toplumsal
hafizay1 siirdiirmedeki islevlerini betimlemektedir.

Cetin (2024) “Sozlii Kiiltiir ve Go¢ — Kimlik Aktarimi Uzerine Bir Inceleme” adli ¢alismasinda, gog
stire¢lerinin sozIi kiiltiir geleneklerini nasil etkiledigini ve kimlik aktarimindaki roliinii tartismstir.
Gogle birlikte masal anlatim bigimlerinin degisen fonksiyonlarini analiz etmistir.
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Kiziltepe Masallar ve Kiiltiirel Bellek

Mardin’in Kiziltepe ilgesi, tarih boyunca farkli etnik ve kiiltiirel gruplarin bir arada yasadigi ¢ok
katmanli bir sosyal yapiya sahiptir. Bu ¢esitlilik, bolgenin s6zlii kiiltiir gelenegine de yansimis ve farkl
anlati tlirlerinin olugmasina zemin hazirlamistir. Bu baglamda masallar, Kiziltepe’de gecmiste aile
ortamlarinda, uzun kig gecelerinde veya toplumsal bulugsma mekanlarinda anlatilan ve giinliik yasamin
ayrilmaz bir parcasini olusturan sozlii anlatilar arasinda yer almistir. Masallar yalnizca eglence amaci
tasimamis; ayn1 zamanda toplumsal degerleri, yasam deneyimlerini ve kiiltiirel kodlar1 yeni nesillere
aktaran onemli birer arag olarak islev gormiistiir (Boratav, 2013).

Kiziltepe’nin ¢ok kiiltiirlii yapisi, masallarin igerik ve temalarina da dogrudan yansimaktadir.
Bolgedeki masallarda yerel yasam bicimleri, toplumsal iliskiler, ahlaki degerler ve kiiltiirel semboller
one ¢cikmaktadir. Bu agidan Kiziltepe masallari, sadece bireysel anlat1 6rnekleri degil, ayn1 zamanda
bolgenin kiiltiirel bellegini yansitan sozlii kiiltiir tiriinleri olarak degerlendirilmektedir. Kiiltiirel bellek
kuram1 baglaminda ele alindiginda, bu tiir anlatilar toplumlarin ge¢mis deneyimlerini ve kiiltiirel
birikimlerini gelecek kusaklara aktaran onemli araglar olarak kabul edilmektedir (Assmann, 2011).

Buna karsin modernlesme, kentlesme ve dijital iletisim teknolojilerinin yayginlasmasi, sozlii anlati
geleneklerinin aktariminit 6nemli 6lciide etkilemistir. Gliniimiizde masal anlaticiligi, ge¢misteki
yayginligini biiyiik 6l¢iide yitirmis ve daha sinirli ortamlarla varligini siirdiiren bir gelenek héaline
gelmistir. Ozellikle aile i¢i anlatim ortamlarmin azalmasi, sozlii kiiltiir iiriinlerinin kusaktan kusaga
aktarimini zayiflatan temel etkenler arasinda yer almaktadir. Bu durum, yerel masallarin sistematik
bigcimde derlenmesi ve belgelenmesini kiiltiirel mirasin korunmasi agisindan daha kritik hale
getirmektedir (Ong, 2012).

Kiziltepe masallarinin sozlii anlatim ortamlarindan derlenerek yazili metne aktarilmasi, bolgenin
kiiltiirel] mirasinin korunmasina kayda deger katkilar sunacaktir. Bu tiir ¢aligmalar, yalnizca sozli
kiiltiir tirtinlerinin kayda gecirilmesini saglamakla kalmayacak; ayn1 zamanda igerdigi kiiltiirel kodlar
ve toplumsal degerlerin akademik olarak incelenmesine de olanak tantyacaktir. Dolayisiyla Kiziltepe
masallarinin derlenmesi ve analiz edilmesi, halkbilimi aragtirmalaria yeni veriler sunacak ve yerel
kiiltiirel bellegin siirdiiriilebilirligine katkida bulunacaktir.

Sonug olarak, Kiziltepe masallari, bolgenin kiiltiirel kimligini ve toplumsal hafizasini yansitan 6nemli
sozli kiiltiir Uirtinleri olarak 6n plana ¢ikmaktadir. Bu anlatilarin sistematik bigimde belgelenmesi ve
akademik incelemeye tabi tutulmasi, s6zli kiiltiir mirasinin korunmasi ve kiiltiirel bellegin gelecek
kusaklara aktarilmasi agisindan biiylik onem tagimaktadir.

SONUGC

Masallar, toplumlarin kiiltiirel bellegini ve deger sistemini yansitan temel sozlii anlati tiirleri arasinda
onemli bir yere sahiptir. Bu anlatilar, yalnizca eglence amaciyla aktarilmakla kalmaz; ayn1 zamanda
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toplumsal normlari, ahlaki degerleri ve kiiltiirel kodlar1 yeni nesillere aktaran birer kiiltiirel arag olarak
islev gormektedir. Masallar araciligiyla toplumlarin ideal davranis bigimleri, yasam deneyimleri ve
degerleri kugaklar arasinda yeniden iiretilmektedir.

Masalcilar ise bu aktarim siirecinin en kritik aktorleridir. Anlati gelenegini siirdiiren masalcilar,
toplumun kiiltiirel hafizasinin canli kalmasini saglar ve sozlii kiiltiiriin siirekliligini garanti eder.
Anlatim sirasinda kullanilan performatif unsurlar (ses tonu, vurgu, ritim, mimik ve jestler) masallarin
dinamik yapisini ortaya koyar ve dinleyici ile dogrudan etkilesim kurulmasina imkan tanir. Bu yoniiyle
masalcilar, yalnizca hikdye aktaran Kkisiler degil; kiiltiirel bellegin yeniden Uretilmesinde ve
korunmasinda merkezi bir role sahiptir.

Modern yasam bicimleri, dijitallesme ve teknolojik gelismeler, sozlii kiiltlir geleneklerinin aktarimini
onemli Olclide etkilemis olsa da masallar kiiltiirel mirasin korunmasinda hala merkezi bir islev
tagimaktadir. Bu nedenle yerel masallarin sistematik olarak derlenmesi, belgelenmesi ve akademik
olarak incelenmesi biiyiik 6nem arz etmektedir. Kiziltepe masallari, bolgenin sozlii kiiltiir mirasinin
belgelenmesine katki saglayacak ve halkbilimi literatiiriine degerli veriler sunacaktir. Bu tiir
caligmalar, sozli kiiltiir lirtinlerinin korunmasini saglamak ve kiiltiirel miras1 gelecek kusaklara
aktarmak acisindan kritik bir adim olarak degerlendirilmektedir.
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THE ROLE OF ORGANIZATIONAL STRUCTURE AND EXPERIENCE IN
SUSTAINABLE EXPORT SUCCESS: THE ISTANBUL CASE?

Ph.D. Student, Siikrii TUNC
Gaziantep University, Social Sciences Institute, International Trade and Logistics Department,
Gaziantep, Turkey
ORCID ID: https://orcid.org/0000-0001-6382-235X

ABSTRACT

Within the increasingly complex and competitive landscape of 21st-century global trade, export
activities have transcended being merely a growth strategy to become a vital resilience mechanism for
firms facing domestic economic fluctuations. While existing literature often emphasizes external
environmental factors, this research focuses on the critical role of internal organizational determinants.
The primary objective of this study is to analyze the impact of various firm characteristics—including
firm size, years of operation, export experience, and the formal existence of marketing and export
departments—on export performance from the perspective of the 7P marketing mix.

The research methodology adopts a quantitative approach, utilizing a structured questionnaire to
collect data from 539 firms operating in Istanbul that maintained continuous export activities during
the 2020-2022 period. The collected data were analyzed using descriptive statistics, one-way analysis
of variance (ANOVA), and Tukey HSD post-hoc tests to identify significant performance differences
between various organizational groups.

The findings reveal that internal organizational structures significantly influence international success
levels. It is observed that large-scale firms with 250 or more employees, as well as those with over ten
years of operational and export experience, demonstrate markedly higher performance levels in
process management, physical evidence, and human factors within the marketing mix. Furthermore,
the presence of specialized marketing and export departments, along with an increase in the number
of personnel within these units, is found to correlate positively with overall export success. The study
suggests that managing export processes through professional, dedicated teams—rather than solely
through firm owners—enhances the effectiveness of promotion and distribution strategies. These
results are thought to provide strategic insights for managers aiming to optimize their internal
structures to achieve sustainable competitiveness in international markets.

Key Words: International Trade; Export Performance; Organizational Structure; Firm Characteristics

2 This study is derived from the thesis entitled “Qualitative and quantitative analysis of exporting firms’ performance
from the perspective of the 7P marketing strategy,” written by Siikri TUNC under the supervision of Prof. Dr. Orhan
COBAN.
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INTERNATIONAL TRADE, ECONOMIC GROWTH, AND CHILD HEALTH: AN
EMPIRICAL ANALYSIS OF MIKTA COUNTRIES USING THE PMG-ARDL APPROACH
(1960-2023)

ULUSLARARASI TiCARET, EKONOMIK BUYUME VE COCUK SAGLIGI: MIKTA
ULKELERI UZERINE PMG-ARDL YAKLASIMIYLA AMPIiRIK BiR ANALIZ (1960-2023)

Asst. Prof. Dr. Tlyas Bayar
Mardin ArtukluUniversity, Mardin, Tirkiye
ORCID ID: https://orcid.org/ 0000-0003-1278-7309

OZET

Glinlimiiz diinyasinda ticari entegrasyon olgusu ekonomileri yalnizca iktisadi agidan degil, ayni
zamanda sosyal kalkinma gostergeleri bakimindan da derinden etkilemektedir. Bu yoniiyle
uluslararasi ticaretin insani gelismislik ve toplum refah1 iizerindeki etkileri de akademik literatiirde
kritik bir tartisma alani haline gelmistir. Bu baglamda, kalkinmanin en temel sosyal boyutlarindan
birini temsil eden ¢ocuk saglig, iilkelerin siirdiiriilebilir kalkinma hedeflerine ulagma bagarisini 6lgen
hayati parametrelerden biridir. Bu galisma; yapisal ve bolgesel olarak farkliliklar gosterse de kiiresel
siyasette benzer roller iistlenen Meksika, Endonezya, Giliney Kore, Tiirkiye ve Avustralya’dan olusan
MIKTA iilkelerini odak noktasina almaktadir. Aragtirmada, 1960-2023 yillarin1 kapsayan genis bir
zaman serisi verisi kullanilarak; ticari aciklik ve ekonomik biiyiimenin ¢ocuk 6liim oranlari tizerindeki
dinamik etkisi ampirik bir cercevede analiz edilmektedir.

Calismanin metodolojik altyapisinda, degiskenler arasindaki hem kisa hem de uzun dénemli iligkileri
esanli olarak analiz etmeye imkan taniyan Havuzlanmis Ortalama Grup Otoregresif Dagitilmis
Gecikme (PMG-ARDL) yaklasimi ana model olarak benimsenmistir. Bu yontem, tilkeler arasindaki
heterojen yapiy1 dikkate alirken uzun dénemli katsayilarin ortak bir paydada bulugmasina olanak
saglamaktadir. Elde edilen analiz sonuglari, incelenen déonem zarfinda hem ticari agikligin hem de
istikrarli ekonomik biiylimenin ¢ocuk saglig tizerinde istatistiksel olarak anlamli ve pozitif bir etkiye
sahip oldugunu ortaya koymaktadir. PMG-ARDL modelinden elde edilen uzun dénem katsayilarinin
gecerliligi Driscoll-Kraay ve Augmented Mean Group (AMG) tahmincileri araciligiyla test edilmistir.
Alternatif tahmincilerden elde edilen sonuglar iilke temelinde farklilik gosterse de bulgularin
glivenilirligini kanitlamaktadir. Granger nedensellik test sonuglari ise ¢ocuk sagligindan ekonomik
biiyiimeye tek yonlii bir nedensellik; ¢ocuk sagligi ve ticari agiklik arasinda ¢ift yonlii bir nedensellik
iliskisinin varligini gostermektedir.

Bulgular, artan uluslararasi ticaret hacminin; teknoloji transferi, saglik hizmetlerine erisimin
kolaylasmasi ve gelir artis1 yoluyla ¢cocuk 6liim oranlarini diisiirdiiglinii kanitlamaktadir. Sonug olarak
caligma, MIKTA iilkeleri 6zelinde ticari serbestlesme politikalarinin sosyal refah projeksiyonlariyla
desteklendiginde toplum saglig1 lizerinde iyilestirici bir giic oldugunu savunmaktadir.

Anahtar Kelimeler: Ticari Aciklik; Ekonomik Buytme; Cocuk Sagligi, PMG-ARDL Testi
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ABSTRACT

In today's world, trade integration profoundly affects economies not only economically but also in
terms of social development indicators. In this respect, the effects of international trade on human
development and social welfare have also become a critical area of debate in academic literature. In
this context, child health, a fundamental dimension of development, is a vital indicator of countries'
success in achieving the Sustainable Development Goals. This study focuses on the MIKTA
countries—Mexico, Indonesia, South Korea, Turkey, and Australia—which play similar roles in
global politics despite their structural and regional differences. Using a broad time-series dataset
covering 1960-2023, the study analyzes the dynamic impact of trade openness and economic growth
on child mortality rates within an empirical framework.

The study's methodological foundation employs the Pooled Mean Group Autoregressive Distributed
Lag (PMG-ARDL) approach as the primary model, enabling simultaneous analysis of both short- and
long-term relationships among variables. This method accommodates the heterogeneity across
countries while enabling long-term coefficients to converge to a common denominator. The analysis
results reveal that both trade openness and stable economic growth have a statistically significant and
positive impact on child health during the period examined. The validity of the long-term coefficients
obtained from the PMG-ARDL model was tested using Driscoll-Kraay and Augmented Mean Group
(AMG) estimators. Although the results obtained from alternative estimators differ on a country basis,
they prove the reliability of the findings. The Granger causality test results show a unidirectional
causality from child health to economic growth and a bidirectional causality relationship between child
health and trade openness.

The findings demonstrate that increasing international trade volume reduces child mortality rates
through technology transfer, improved access to health services, and higher income growth.
Consequently, the study argues that trade liberalization policies, when supported by social welfare
projections, have a beneficial effect on public health, particularly in MIKTA countries.

Key Words: Trade Openness; Economic Growth; Child Health; PMG-ARDL Test
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ABSTRACT

Central giant cell granuloma (CGCG) is a rare osteolytic lesion of the jaws that is histologically benign but may
exhibit locally aggressive behavior. It predominantly affects young individuals, most commonly involves the
anterior mandible, and shows a slight female predilection. Due to the absence of pathognomonic radiographic
features, CGCG may mimic various benign and malignant jaw lesions, making accurate radiological evaluation
essential, particularly in aggressive cases.

This case report presents an aggressive central giant cell granuloma located in the anterior mandible of a 24-
year-old female patient. Cone-beam computed tomography (CBCT) revealed a midline-crossing lesion
measuring approximately 25.8 x 23.5 x 13 mm, predominantly radiolucent with focal internal radiopaque areas.
The lesion caused thinning, expansion, and perforation of the buccal cortical plate, as well as thinning and
perforation of the lingual cortical bone. In addition, marked root resorption of teeth 31, 32, 41, and 42 and
displacement of adjacent teeth were observed.

Based on the radiological findings, a preliminary diagnosis of CGCG was made and subsequently confirmed
by histopathological examination following surgical enucleation. Postoperative radiographic follow-up
demonstrated ongoing bone healing without evidence of recurrence. This case highlights the value of CBCT in
assessing the extent, internal structure, and aggressive features of central giant cell granuloma and emphasizes
its role in accurate diagnosis and differential diagnosis.

Keywords: Central giant cell granuloma, Cone-beam computed tomography, Anterior mandible, Root
resorption, Cortical perforation
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OZET

Hollanda Hastaligi, dogal kaynak gelirlerinde ani bir artisin d6viz kurlarini yiikselterek sanayi
sektoriinii zayiflattig1 bir ekonomik durumu tanimlar. Kisa vadede refah artisi saglasa da bu durum uzun vadede
sanayilesme sorunlarina ve yapisal hassasiyetlere yol agmaktadir. Bu arastirma, Hollanda Hastalig1 (Dutch
Disease) konusundaki akademik yaymlarin 1972-2026 yillar1 arasinda yapilan bibliyometrik bir analizini
sunmaktadir. Bu arastirmanin ana hedefi, Web of Science (WoS) veri tabaninda bu alanda gerceklestirilen
caligmalarin genel egilimlerini ve kurumsal baglantilarin1 somut verilerle ortaya koymaktir. Bu aragtirmanin
verileri, 16.01.2026 tarihinde Web of Science (WoS) veri tabanindan “Dutch Disease” anahtar kelimesi ile elde
edilmistir. Arama islemi sirasinda dil, belge tiirli ve yayin yil1 gibi herhangi bir kisitlama yapilmamis, toplamda
1.254 akademik c¢alisma incelenmistir. Veri gorsellestirme ve bibliyometrik haritalama iglemleri igin
VOSviewer yazilimi kullanilmistir. Analiz sonuglart, literatiirdeki ilk arastirmalari 1972 yilinda bagladigini ve
Ozellikle 2017'den itibaren enerji ekonomisi ile siirdiiriilebilir kalkinma konularinda 6nemli bir gelisme
yasandigini ortaya koymaktadir. Disiplinler aras1 dagilimda Ekonomi yaklasik 700 yayinla ve Cevre Bilimleri
ise 250 civarinda yayinla en 6ne ¢ikan alanlar olarak tespit edilmistir. Ayrica, yaymlarin 800’den fazlasinin
Sosyal Bilimler Atif indeksi (SSCI) i¢inde yer aldig1 belirlenmistir. Bibliyometrik aglarda literatiire dnemli
katkilarda bulunan ve hem kiiresel hem de bolgesel dlgekte dikkat geken kurumlar arasinda Oxford Universitesi,
Diinya Bankasi, Azerbaycan Devlet iktisat Universitesi (UNEC) ve Afyon Kocatepe Universitesi stratejik bir
yer tutmaktadir. Entelektiiel alanda Corden (1984), Mehlum (2006) ve Gylfason (2001) gibi yazarlarin eserleri
onemli bir yer tutmaktadir. Anahtar kelime aglari, terimin en ¢ok “kaynak laneti’’, “’ekonomik biiyiime’’ ve
“petrol fiyatlari’’ konular1 etrafinda yogunlastigin1 ortaya koymaktadir. Bu ¢alisma, Hollanda Hastalig ile
ilgili literatiirdeki yarim asirlik gelismeleri somut verilerle 6zetleyerek gelecekteki aragtirmalar igin analitik bir
rehber saglamaktadir.

Anahtar Kelimeler: Hollanda Hastaligi, Ekonomik Biiylime, Bibliyometrik Analiz
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A BIBLIOMETRIC ANALYSIS OF STUDIES ON DUTCH DISEASE*
SOLTAN IBISHOV
ABSTRACT

Dutch Disease describes an economic situation where a sudden increase in natural resource
revenues raises exchange rates, weakening the industrial sector. While it provides short-term welfare
increases, this situation leads to industrialization problems and structural vulnerabilities in the long
term. This research presents a bibliometric analysis of academic publications on Dutch Disease
between 1972 and 2026. The main objective of this research is to reveal the general trends and
institutional affiliations of studies conducted in this field in the Web of Science (WoS) database with
concrete data. The data for this research was obtained from the Web of Science (WoS) database on
January 16, 2026, using the keyword "Dutch Disease”. No restrictions were placed on language,
document type, or publication year during the search; a total of 1,254 academic studies were examined.
VOSviewer software was used for data visualization and bibliometric mapping. The analysis results
reveal that the first research in the literature began in 1972, and a significant development has occurred,
particularly in the areas of energy economics and sustainable development, since 2017. In terms of
interdisciplinary distribution, Economics, with approximately 700 publications, and Environmental
Sciences, with around 250 publications, were identified as the most prominent fields. Furthermore, it
was determined that more than 800 of the publications are included in the Social Sciences Citation
Index (SSCI). Institutions that have made significant contributions to the literature in bibliometric
networks and have attracted attention both globally and regionally, include Oxford University, the
World Bank, Azerbaijan State University of Economics (UNEC), and Afyon Kocatepe University,
which hold a strategic position. In the intellectual field, the works of authors such as Corden (1984),
Mehlum (2006), and Gylfason (2001) are particularly significant. Keyword networks reveal that the
term is most concentrated around the topics of "resource curse,” "economic growth," and "oil prices."
This study summarizes half a century of developments in the literature on Dutch Disease with concrete
data, providing an analytical guide for future research.

Keywords: Dutch Disease, Economic Growth, Bibliometric Analysis

4 This paper is derived from a master's thesis being prepared by Soltan Ibishov, a graduate student at the Institute of Social
Sciences at Sivas Cumhuriyet University, under the supervision of Dr. Engin Dursun.
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ABSTRACT

This study aims to examine the bibliometric characteristics of research on greenwashing
conducted in the fields of business, management, accounting, social sciences, economics,
econometrics, finance, and environmental science. Studies on greenwashing were retrieved from the
Scopus database. English-language articles, reviews, and conference papers published between 1996
and 2026 were analyzed using the R software package bibliometrix and the Biblioshiny interface.

A total of 1,672 documents were included in the study (1,510 articles, 108 reviews, and 54 conference
papers). The annual growth rate is 17.3%, indicating that the field has developed rapidly in recent
years. The average number of citations per document is 26, and the average age of the publications is
2.4 years. This suggests that the literature is both current and academically influential. While the
popularity of the greenwashing concept increased between 2017 and 2025, the decline in citation
counts between 2024 and 2026 indicates that recent publications have not yet accumulated sufficient
citations.

In terms of source production, Sustainability stands out as the leading journal. The most productive
authors are Li W. and Zhang D., whereas the most cited authors are Berrone P., Fosfuri A., and
Gelabert L. At the country level, China ranks first with 998 publications, while Turkiye has 34
publications indexed in the Scopus database in this field.

The co-occurrence network analysis revealed two main themes. The first theme focuses on corporate
social responsibility, transparency, ESG (Environmental, Social, and Governance), sustainability
reporting, green marketing, and consumer behavior. The second theme encompasses sustainable
development, environmental policy, green economy, environmental management, finance, and China.
The findings indicate that the greenwashing literature is structured around both firm-level
communication practices and broader sustainability- and policy-oriented themes.

Key Words: Greenwashing, Bibliometric Analysis, Scopus Database
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Abstract

The changes that occurred throughout the historical development of the science of hadith led to
significant methodological transformations in the transmission of knowledge. One of the most notable
of these transformations was that, as a result of the activities of compilation (tadwin) and classification
(tasnif), hadith began to be transmitted not only through oral means but also through written works
after a certain period. Consequently, the dominance of oral culture gradually diminished and was
replaced by a written culture. This development paved the way for new practices, such as reading
works to their authors or teachers in different ways. Initially, such readings were conducted primarily
with the aim of obtaining authorization (ijazah) from the author of a work. Over time, however, these
practices diversified and various forms of reading emerged. This situation was not limited to the
literature of hadith transmission; it also applied to works written in hadith methodology and other sub-
disciplines of the science of hadith. Similar reading practices can also be observed in other branches
of Islamic scholarship. In this study, several of these reading methods have been identified through
the use of the document analysis method. In this context, biographical and historical works in
particular refer to various forms of reading. Among the identified reading methods are tafahhum,
bahth, itqan, tagriv, muraja‘a, im‘an, tahqiq, tahrirv, tadqiq, tankir, tadabbur, tafakkur, tafsir, igan,
istigan, kashf, bayan, ifada, istifada, hifz, irfan, and ‘an zahr al-galb. It appears that these reading
methods produced different outcomes. While some of them resulted in the author granting the reader
permission (ijazah) to transmit the text, others merely indicated that the entire text or a portion of it
had been read. In the primary sources, detailed explanations regarding the nature of these reading
methods are generally not provided; however, certain aspects of them are occasionally indicated. For
instance, reading types such as bahth, itgan, tahrir, tadgig, and im ‘an, which denote meticulous,
critical, and in-depth reading practices, involve questioning the author about problems identified in
the text, specific issues, or ambiguous expressions and requesting clarification. When this aspect is
taken into consideration, these reading practices cannot be regarded as purely passive and text-bound
activities. Rather, they represent interactive forms of reading that involve both physical and intellectual
interaction between the teacher and the student. In contrast, in the case of ifada, the reader not only
reads the text but also conveys their own knowledge on the subject to the author and other participants.
Other reading methods, however, require further investigation through separate studies in order to
advance the subject to a more comprehensive level.

Keywords: Hadith, Book Reading Methods, Bahth, Itqan, Taqrir,
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HADIS ILMINDE KiTAP OKUMA BiCiIMLERI

Hadis ilminin tarihi gelisim silirecinde meydana gelen degisimler bilginin aktariminda 6nemli
metodolojik doniisiimlere yol agmistir. Bu doniisiimlerin en dikkat ¢ekici olanlarindan biri tedvin ve
tasnif faaliyetleri sonucunda hadislerin belirli bir donemden sonra yalnizca sifahi yollarla degil, ayni
zamanda yazili eserler aracilifiyla nakledilmeye baslanmasidir. Boylece sozlii kiiltiiriin agirligi
giderek azalmis ve yerini yazili kiiltiire birakmistir. Bu gelisme, eserlerin miiellife ya da hocaya farkl
sekillerde okunmas1 gibi yeni uygulamalarin ortaya ¢ikmasina zemin hazirlamistir. Baslangigta bir
eserin miiellifinden icazet almak amaciyla gerceklestirilen okumalar, zamanla g¢esitlenmis ve farkl
okuma bigimleri ortaya ¢ikmistir. Bu durum yalnizca hadis rivayet literatiiriiyle sinirli kalmamis; hadis
us@ll ve hadis ilminin diger alt disiplinlerinde kaleme alinan eserler i¢in de gegerli olmustur. Benzer
okuma uygulamalarinin hadis digindaki ilim dallarinda da varlik gosterdigi goriilmektedir. Bu
calismada dokiiman analizi yontemi kullanilarak s6z konusu okuma bigimlerinden bir kismi tespit
edilmeye calisilmistir. Bu baglamda 6zellikle biyografi ve tarih tiirlindeki eserlerde farkli okuma
bi¢imlerine isaret edildigi goriilmektedir. Tefehhiim, bahs, itkan, takrir, miraca ‘a, im-an, tahkik,
tahrir, tedkik, tenkir, tedebbiir, tefekkiir, tefsir, ikan, istikdn, kesf, beyan, ifdde, istifade, hifz ve irfan ‘an
zahri kalb bu okuma bigimlerinden bazilaridir. S6z konusu okuma bigimlerinin farkli sonuglar
dogurdugu anlasilmaktadir. Nitekim bazi okuma tiirleri miiellifin okuyucuya metni okutma yetkisi
vermesi (icazet) sonucunu dogururken, bazilar1 yalnizca metnin tamaminin ya da belirli bir kisminin
okundugunu gostermektedir. Kaynak eserlerde bu okuma bigimlerinin mahiyetine dair ayrintili
aciklamalarin ¢ogu zaman yer almadigi, ancak bazi ydnlerine isaret edildigi goriilmektedir. Ornegin
kaynaklarda bazi yonlerine isaret edilen titiz, sorgulayici ve derinlemesine bir okuma bi¢imini ifade
eden bahs, itkan, tahrir, tedkik ve im ‘an gibi okuma tiirlerinde metinle ilgili tespit edilen problemlerin,
meselelerin veya kapali kalan ifadelerin miiellife sorulmasi ve agiklama talep edilmesi s6z konusudur.
Bu durum dikkate alindiginda s6z konusu okuma tiirlerinin yalnizca pasif ve metne bagl bir faaliyet
olmadigi; aksine hoca ile Ogrenci arasinda hem fiziksel hem de zihinsel etkilesimin bulundugu
interaktif bir okuma pratigini yansittigi anlagilmaktadir. Buna karsilik ifade tirtinde okuyucunun
yalnizca metni okumakla yetinmeyip konuya dair sahip oldugu bilgileri miiellife ve diger okuyuculara
aktarmasi s6z konusudur. Diger okuma tiirleri ise ayr1 bir arastirmayla konunun ileri bir sathaya
taginmasini gerektirmektedir.

Anahtar Kelimeler: Hadis, Kitap Okuma Bigimleri, Bahs, itkan, Takrir
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ABSTRACT

Background: SMARCBL1 (INI1)-deficient carcinomas of the head and neck are rare malignancies
characterized by an aggressive clinical course, early metastasis, and poor prognosis. While
hypercalcemia of malignancy (HCM) is a known complication, the occurrence of hypercalcemia
completely refractory to medical therapy in SMARCB1-deficient tumors is exceptionally rare.

Case Presentation: A 62-year-old female presented to the Emergency Department with altered mental
status and hemodynamic instability. Her oncologic history included a scalp malignant epithelial tumor
(2022) and recurrent bilateral parotid masses (2023). Following radical surgery in 2024, pathology
revealed a Non-keratinizing Squamous Cell Carcinoma with Loss of SMARCB1 (INI1)
Expression. In 2025, the disease exhibited aggressive skeletal progression requiring spinal
stabilization. Upon current admission (January 2026), the patient exhibited severe hypercalcemia (Ca:
14.8 mg/dL), suppressed PTH, and acute kidney injury (Creatinine: 2.7 mg/dL). Standard first-line
therapy with aggressive hydration, calcitonin, and corticosteroids was initiated. However,
bisphosphonates (Zoledronic acid) were strictly contraindicated and withheld due to the severity
of renal impairment. Despite other measures, the patient remained anuric and hypercalcemic at 24
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hours. Consequently, emergency hemodialysis was performed as a rescue therapy. Post-procedure,
serum calcium decreased to 11.9 mg/dL, and consciousness was restored.

Conclusion: This case underscores the aggressive behavior of SMARCB1-deficient tumors. In cases
of malignancy-associated hypercalcemia where bisphosphonates are contraindicated due to renal
failure, hemodialysis serves as a critical life-saving bridge to palliative care.

Keywords: Parotid Carcinoma; SMARCBL1 Deficiency; Refractory Hypercalcemia; Hemodialysis;
Critical Care.

1. INTRODUCTION

Parotid gland carcinomas account for 1-3% of all head and neck cancers. The recently described
"SMARCB1 (INI1)-deficient carcinomas” represent a high-grade subgroup defined by the loss of the
SWI/SNF chromatin remodeling complex, leading to rapid metastasis and therapeutic resistance [1].
Hypercalcemia of Malignancy (HCM) in these patients is often driven by a mixed mechanism of
PTHTrP secretion and osteolytic bone destruction [2]. While bisphosphonates are the cornerstone of
treatment, their use is precluded in patients with significant renal dysfunction. We present a
metastatic case where the inability to use bisphosphonates due to acute kidney injury necessitated
emergency hemodialysis for metabolic rescue.

2.CASE PRESENTATION

Oncologic History: A 62-year-old female (Elif VVural) was diagnosed with a malignant epithelial
tumor of the scalp in 2022. Recurrence in the parotid region was confirmed via Ultrasound (October
2023) and Biopsy (November 2023), showing high Ki67 index. In March 2024, she underwent Total
Parotidectomy and Neck Dissection. Final pathology confirmed Loss of nuclear SMARCBL1 (INI1)
expression. By 2025, the disease had progressed to widespread osteolytic metastases (L3 SUVmax:
27.5), requiring palliative spinal surgery.

The Hypercalcemic Crisis (January 2026): The patient presented to the Emergency Department
with confusion and hypotension.

e Vitals: GCS: 9, BP: 85/50 mmHg, HR: 112/bpm.

e Labs: Calcium: 14.8 mg/dL, Phosphorus: 2.08 mg/dL, PTH: <5 pg/mL, Creatinine: 2.7
mg/dL (AKI).

Clinical Management & Decision Making: Initial resuscitation included isotonic saline hydration,
Calcitonin (4 IU/kg SC), and Methylprednisolone. Crucially, Zoledronic acid (4 mg 1V) could not
be administered. The presence of acute kidney injury (Creatinine > 2.5 mg/dL) presented an
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absolute contraindication for bisphosphonates due to the risk of worsening renal tubular necrosis.
With the most potent pharmacological agent unavailable and the patient remaining anuric despite 24
hours of hydration and calcitonin, the clinical picture was deemed "medically refractory."”

Hemaodialysis Intervention: Emergency hemodialysis was performed using a low-calcium dialysate
(2.25 mmol/L) for 4 hours. This intervention successfully lowered serum calcium to 11.9 mg/dL,
restored urine output, and improved the GCS score to 14.

3.DISCUSSION

This case highlights a therapeutic deadlock frequently encountered in critical care oncology.
SMARCB1-deficient tumors are biologically prone to causing rapid skeletal destruction and
hypercalcemia [3]. While guidelines recommend bisphosphonates, they are nephrotoxic. In patients
presenting with the triad of Hypercalcemia, Dehydration, and Renal Failure, the inability to use
Zoledronic acid leaves clinicians with limited options. Aggressive hydration in anuric patients
carries the risk of volume overload. In this context, hemodialysis is not merely a renal replacement
therapy but a definitive calcium-lowering intervention. It provides rapid clearance of calcium,
allowing for neurological recovery and the potential re-introduction of other therapies once renal
function stabilizes [4,5].
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Abstract

Background: Approximately 20% of acute pancreatitis cases progress to necrotizing pancreatitis, a
condition associated with a mortality rate of 15-30%. While infected necrosis and fungal
superinfection (Candida spp.) are known predictors of poor outcomes, the host immune response—
ranging from hyperinflammation (Cytokine Storm) to immunoparalysis—plays a critical, often
paradoxical, role in survival.

Case Presentations: We present three distinct cases of necrotizing pancreatitis.

e Case 1: A 28-year-old female with a relatively small (4.7 cm) necrotic collection who
developed fatal fungal sepsis and refractory shock due to a cytokine storm, despite
hemoadsorption therapy.

e Case 2: A 75-year-old male with a massive (19 cm) necrotic collection and signs of
immunosuppression (Herpes Zoster reactivation) who survived following aggressive
percutaneous drainage ("Step-up™ approach).

o Case 3: A 41-year-old male with a large collection and concomitant fungal infection who was
successfully stabilized through early source control without surgical intervention. Conclusion:
These cases suggest that in acute necrotizing pancreatitis, the patient's age and immune
phenotype may be more determinant of mortality than the sheer volume of necrosis. Early
recognition of hyperinflammation in young adults and persistent minimal-invasive drainage in
massive necrosis are key to improving survival.
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Ozet

Arka Plan: Akut pankreatit olgularinin yaklasik %20'si, %15-30 arasinda degisen bir mortalite
oranityla iligkili olan nekrotizan pankreatite ilerlemektedir. Enfekte nekroz ve fungal siiperenfeksiyon
(Candida spp.) kotii gidisatin bilinen ongoriiciileri olmakla birlikte; hiperenflamasyondan (sitokin
firtinas1) immiinoparaliziye kadar uzanan konak bagisiklik yaniti, sagkalim iizerinde kritik ve
genellikle paradoksal bir rol oynamaktadir.

Olgu Sunumlari: Ug farkli nekrotizan pankreatit olgusu sunulmaktadir.

e Olgu 1: Gorece kicuk (4,7 cm) bir nekrotik koleksiyonu olan, hemoadsorpsiyon tedavisine
ragmen sitokin firtinasina baglh 6liimciil fungal sepsis ve direncli sok gelisen 28 yasinda kadin
hasta.

e Olgu 2: Devasa (19 cm) bir nekrotik koleksiyonu ve immiinsiipresyon bulgular1 (Herpes
Zoster reaktivasyonu) olan, agresif perkiitan drenaj ("Asamali / Step-up" yaklagimi) sonrasinda
hayatta kalan 75 yasinda erkek hasta.

e Olgu 3: Biiyiik bir koleksiyonu ve eslik eden fungal enfeksiyonu olan, cerrahi midahaleye
gerek kalmadan erken kaynak kontrolii ile basaril bir sekilde stabilize edilen 41 yasinda erkek
hasta.

Sonug: Bu olgular, akut nekrotizan pankreatitte hastanin yasinin ve immiin fenotipinin, mortalite
acisindan tek basina nekroz hacminden daha belirleyici olabilecegini 6ne slirmektedir. Geng
eriskinlerde hiperenflamasyonun erken taninmasi ve devasa nekrozlarda minimal invaziv drenajda
1srarct olunmasi, sagkalimi artirmanin temel unsurlaridir.

Anahtar Kelimeler: Akut Nekrotizan Pankreatit; Siirli Nekroz (WON); Sitokin Firtinasi; Asamali
(Step-up) Yaklasim; Fungal Sepsis; Perkiitan Drenaj; Immiinoparalizi.

1. Giris

Akut pankreatit olgularinin yaklasik %20'si nekrotizan forma ilerleyerek %15-30 gibi belirgin bir
mortalite orani tasimaktadir [1]. Enfekte pankreatik nekroz, mortalitenin en 6nemli belirleyicisi
olmaya devam etmektedir. Geleneksel olarak bakteriyel translokasyon suc¢lanirken, uzamis yogun
bakim siireclerinde gelisen fungal siiperenfeksiyonlar (Candida spp.) 6liim riskini dramatik bir sekilde
artirmaktadir [2]. Ayrica, hastanin prognozunu biiyiik 6l¢iide konagin bagisiklik yanit1 belirler; asir
bir pro-enflamatuvar yanit (SIRS/Sitokin Firtinasi) erken organ yetmezligine yol agabilirken, telafi
edici bir anti-enflamatuvar yanit (CARS) hastay1 firsat¢1 enfeksiyonlara (Viral/Fungal) agik hale
getirir [3]. Bu olgu serisi; nekroz boyutu, yas ve bagisiklik yanitinin klinik sonuglar iizerindeki
paradoksal etkilerini gozler 6niine sermektedir.
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2. Olgu Sunumlari
Olgu 1: Geng Bir Eriskinde Oliimciil Sitokin Firtinasi

o Basvuru: 28 yasinda kadin hasta, koledokolitiazis nedeniyle uygulanan ERCP islemi sonrast
siddetli karin agris1 ile bagvurdu.

« Kilinik ve Radyolojik Bulgular: Basvuruda enflamatuvar belirtegler belirgin sekilde yiiksekti
(CRP: 253 mg/L, WBC: 16.900/uL). Abdominal BT'de peripankreatik alanda gorece kiguk,
4,7 cm boyutunda heterojen kapsiillii bir koleksiyon (enfekte Sinirli Nekroz - WON) izlendi.

e Kilinik Seyir: Hastanin klinik seyri yiiksek ates ve hemodinamik instabilite ile komplike hale
geldi. Kan kiiltiirlerinde Candida spp. liremesi iizerine "Fungal Sepsis" tanist konuldu.
Perkiitan drenaja ragmen hastada direngli sok ve akut karaciger yetmezligi (Iskemik Hepatit,
AST >1300 U/L) gelisti. Siiphelenilen sitokin firtinasin1 yonetmek amaciyla bir sitokin
adsorpsiyon kolonu (hemoadsorpsiyon) kullanildi, ancak klinik bir iyilesme gozlenmedi. Hasta
coklu organ yetmezligine (COY) yenik diiserek kaybedildi.

Olgu 2: Geriatrik Bir Hastada Dev Nekroz ve Viral Reaktivasyon

e Basvuru: 75 yasinda erkek hasta, biliyer pankreatit ve sepsis bulgular1 (Prokalsitonin: 2,7
ng/mL) ile yatirildi. Oykiisiinde kolesistektomi ve biliyer stent mevcuttu.

« Kiinik ve Radyolojik Bulgular: BT goriintiilemesinde yaklagik 19 x 14,5 cm boyutlarinda,
subhepatik alana uzanan, mide ve duodenuma basi yapan devasa bir WON izlendi. Yatisinin
8. giiniinde govdede vezikiiler bir dokiintii ortaya ¢ikti ve immiinsiipresyon durumuna isaret
eden Herpes Zoster (Zona) tanis1 konuldu.
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e Kiinik Seyir: Asamali (Step-up)" yaklagim baglatildi. Ultrason esliginde 8F nefrostomi
kateteri yerlestirilerek giinlilk 700 cc piiriilan sivi drene edildi. Antiviral ve antibiyotik
tedavisinin ardindan CRP seviyeleri hizla 285 mg/L'den 22 mg/L'ye geriledi. Koleksiyon
boyutu kii¢tildii ve hasta sifa ile taburcu edildi.

Olgu 3: Orta Yash Bir Hastada Komorbid Enfeksiyon Yonetimi

e Basvuru: Biliyer stent 0ykiisii olan 41 yasinda erkek hasta akut pankreatit nedeniyle tedaviye
alindi.

o Kilinik ve Radyolojik Bulgular: MRCP'de koledokta dilatasyon (14 mm) ve pankreatik
parankimal nekroz izlendi. Takip BT'sinde 14,5 x 11 cm boyutlarinda yogun bir koleksiyon
saptand1. Eszamanli olarak hastaya hastane kaynakli pnomoni ve Kandidiyazis (B37.9) tanisi
konuldu.

« Kilinik Seyir: Hasta, Olgu 1'dekine benzer sekilde mantar iligkili mortalite agisindan yiiksek
risk tagimasina ragmen, medikal tedavi ile desteklenen agresif kaynak kontrolii (drenaj) etkili
oldu. Hemodinamik instabilite gelismedi. Enfeksiyon parametreleri geriledi ve hasta agik
cerrahi nekrozektomiye gerek kalmadan stabilize edildi.

3. Tartisma
Bu olgu serisi, nekrotizan pankreatite iligkin ii¢ temel klinik gézlemi 6ne ¢ikarmaktadir:

1. Hiperenflamasyona Kars1 immiin Paralizi: 28 yasindaki hasta (Olgu 1), gorece kiiciik bir
koleksiyona (4,7 cm) sahip olmasina ragmen oliimciil bir seyir izlemistir. Geng hastalardaki
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giiclii bagisiklik sistemi, mikrovaskiiler perflizyonu bozan ve sok karacigerine yol agabilen
kontrolsiiz bir "sitokin firtinasin1" tetikleyebilir [4]. Buna karsin, 75 yasindaki hasta (Olgu 2)
klinik olarak imminstpresyon (Herpes Zoster reaktivasyonu) tablosu sergilemistir; paradoksal
bir sekilde, bu "immiin paralizi" hastay1 sistemik hiperenflamasyonun 6liimciil etkilerinden
korumus olabilir.

Kaynak Kontroliiniin Onceligi (Asamah / Step-up Yaklasim): Hem Olgu 2 hem de Olgu 3,
devasa koleksiyonlara (19 cm ve 14,5 cm) sahip olmalarina ragmen hayatta kalmiglardir.
PANTER calismasiyla da dogrulandig: iizere, (perkiitan drenaji onceliklendiren) "Asamali
(Step-up)" yaklagim sagkalimi artiran temel faktordiir [5]. Olgu 2'de giinliik 700 cc piiriilan
stvinin drene edilmesi, septik yiikiin mekanik olarak azaltilmasinin ¢ogu zaman tek basina
antimikrobiyal tedaviden daha kritik oldugunu gostermistir.

Fungal Enfeksiyonun Yasla iligkili Seyri: Hem Olgu 1 (28 yas) hem de Olgu 3 (41 yas)
fungal enfeksiyon tanisi almistir. Ancak, Olgu 3'iin hayatta kalmasi, geri dondiiriilemez sok
tablosu baslamadan once erken drenaj saglandigi takdirde fungal enfeksiyonun tek basina
bagimsiz bir mortalite dngodriiclisii olmadigini ortaya koymaktadir.

4. Sonug

Akut nekrotizan pankreatit yonetiminde hastanin yasi1 ve immiin fenotipi, sonucu 6ngérmede nekrozun
anatomik boyutundan daha belirleyici olabilir. Klinisyenler geng¢ hastalarda sitokin firtinalarina karsi
son derece tetikte olmali, devasa nekrozu olan hastalarda ise minimal invaziv drenaj stratejilerinde
1srarct olmalidir.
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OZET

Bu arastirmanin amaci, farkli branglarda faaliyet gdsteren sporcularin bilingli farkindalik diizeyleri ile
iyimserlik ve karamsarlik diizeyleri arasindaki iliskinin incelenmesi ve bu degiskenlerin ¢esitli
demografik oOzelliklere gore farklilasip farklilasmadiginin belirlenmesidir. Arastirmanin 6rneklem
grubunu, 212’si takim sporu ve 193’1 bireysel spor branglarinda olmak iizere toplam 405 sporcu (234
erkek, 171 kadin) olusturmaktadir. Veri toplama araci olarak Brown ve Ryan (2003) tarafindan
gelistirilen, Ozyesil ve ark. (2011) tarafindan Tiirkge’ye uyarlanan “Bilingli Farkindalik Olgegi” ile
Tekkursun Demir (2022) tarafindan gelistirilen “Sporcularda Iyimserlik ve Karamsarlik Olgegi”
kullanilmistir. Verilerin analizi SPSS 27 programu ile yapilmistir. Verilerin normal dagilim gosterip
gostermediginin belirlenmesi i¢in ¢arpiklik ve basiklik degerleri incelenmis; normal dagilim
sergileyen veriler lizerinde frekans, Bagimsiz Gruplar t-Testi, Tek YOnlt Varyans Analizi (ANOVA)
ve Pearson Korelasyon analizleri uygulanmistir. Analiz sonuglarina gore, sporcularin bilingli
farkindalik diizeyleri ile karamsarlik diizeyleri arasinda pozitif yonlii ve istatistiksel olarak anlamli bir
iliski saptanmustir (r=0.290; p<.001). Iyimserlik ve karamsarlik diizeyleri arasinda ise negatif yonlii
anlaml bir iligki tespit edilmistir (r=—0.145; p=0.004). Bilingli farkindalik ile iyimserlik puanlar
arasinda ise istatistiksel olarak anlamli bir korelasyon bulunmamustir (p>0.05). Arastirma sonucunda
elde edilen bulgular, sporcularin 6znel farkindaliklari arttik¢a karamsarlik egilimlerinin de artis
gosterdigini; buna karsin iyimserlik diizeyi arttikca karamsarligin azaldigini ortaya koymaktadir.

Anahtar kelimeler: Bilingli farkindalik, iyimserlik, karamsarlik, sporcular, spor psikolojisi.
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ABSTRACT

The aim of this study is to examine the relationship between the levels of mindfulness and
optimism/pessimism among athletes competing in different sports disciplines and to determine
whether these variables differ according to various demographic characteristics.

The sample group for the study consisted of a total of 405 athletes (234 men, 171 women), 212 of
whom were team sports athletes and 193 of whom were individual sports athletes. The data collection
tools used were the ‘Mindfulness Scale’ developed by Brown and Ryan (2003) and adapted into
Turkish by Ozyesil et al. (2011), and the ‘Optimism and Pessimism Scale in Athletes’ developed by
Tekkursun Demir (2022). Data analysis was performed using the SPSS 27 programme. Skewness and
kurtosis values were examined to determine whether the data were normally distributed; frequency,
Independent Groups t-Test, One-Way Analysis of Variance (ANOVA), and Pearson Correlation
analyses were applied to data that showed normal distribution.

According to the analysis results, a positive and statistically significant relationship was found
between the athletes' levels of conscious awareness and their levels of pessimism (r=0.290; p<.001).
A negative and significant relationship was found between optimism and pessimism levels (r=—0.145;
p=0.004). No statistically significant correlation was found between mindfulness and optimism scores
(p>0.05).

The findings obtained from the research reveal that as athletes' subjective awareness increases, their
pessimistic tendencies also increase; conversely, as optimism levels increase, pessimism decreases.

Keywords: Mindfulness, optimism, pessimism, athletes, sport psychology.
1.GIRIS

Farkindalik, bireyin cevresinden ve igsel deneyimlerinden gelen uyaranlarin bilingli bigcimde
kaydedilmesi olarak tanimlanmakta ve kisinin gerceklikle kurdugu en dogrudan temas bi¢imlerinden
biri olarak goriilmektedir (Aktepe ve Tolan, 536; Brown ve ark., 2007a). Bu baglamda bilingli
farkindalik, bireyin dikkatini i¢inde bulunulan ana yonlendirerek hem icsel yasantilara hem de dis
diinyada gerceklesen olaylara yargilamadan ve kabullenici bir tutumla odaklanabilmesini ifade
etmektedir (Brown ve Ryan, 2003; Brown, Ryan ve Creswell, 2007). Glinimuzde performansi
etkileyen psikolojik faktorlerin onemi giderek artmakta ve Ozellikle spor baglaminda zihinsel
stireglerin performans iizerindeki belirleyici rolii daha fazla vurgulanmaktadir (Vural & Okan, 2021).
Nitekim antrendrlerin biiyiikk bir kismi, fiziksel ozellikleri ve yetenekleri benzer olan sporcular
arasindaki miisabaka veya yarigma sonuglarinin yaklasik %50’sinin psikolojik hazirlik diizeyiyle
iligkili oldugunu belirtmektedir (Weinberg & Gould, 2019). Bu nedenle bilingli farkindalik gibi
psikolojik becerilerin spor performansi tizerindeki etkisinin incelenmesi giiniimiizde 6nemli bir
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arastirma alani haline gelmistir. Spor performansini etkileyen psikolojik siirecler yalnizca dikkat ve
farkindalikla sinirli olmayip, bireyin olaylar1 algilama ve yorumlama bi¢imiyle de yakindan iligkilidir.
Bu baglamda spor, sadece bedensel bir aktivite degil ayn1 zamanda 6nemli bir zihinsel siirectir.
Sporcularin bu siirecte yasadiklari1 duygusal deneyimleri etkileyen temel faktorlerden biri, 1yimserlik
ve karamsarlik arasindaki dengeyi koruyabilmeleridir (Carver ve Scheier, 2014). lyimserlik birey
izerinde ¢esitli olumlu etkiler olusturarak motivasyonu artiran énemli bir psikolojik 6zellik olarak
goriilmektedir. Iyimser bireylerin meslek yasamlarinda daha yiiksek motivasyonla calistiklari, daha
fazla doyum yasadiklari, yiiksek moral ve beklentilere sahip olduklari, zorluklar karsisinda daha
direncli davrandiklari, kisisel kusurlarinin daha az oldugu ve fiziksel ile zihinsel agidan daha canli
olabildikleri belirtilmektedir (Ozkalp, 2009). Seligman’a (2007) gore ise bireyin iyimser ya da
karamsar diistinme bicimi, yasaminda karsilastig1 olaylari nasil yorumladig: ile yakindan iliskilidir.
Bu dogrultuda Jackson ve arkadaslari (2002), karamsarlig1 bireyin yasadigi olaylar1 olumsuz bigimde
degerlendirmesi, olaylarin kotii sonuglanacagina dair inang gelistirmesi ve olumsuz sonuglar
beklemesi olarak tanimlamaktadir.

Bu psikolojik 6zellikler spor performansi baglaminda degerlendirildiginde, sporcularin karsilastiklar
stres, baski ve rekabet ortamini nasil algiladiklari ve yorumladiklar1 performanslarini dogrudan
etkileyebilmektedir. lyimser bakis agisia sahip sporcularin zorluklar karsisinda daha dayanikli
olduklari, basarisizlik durumlarimi gegici olarak degerlendirerek yeniden motive olabildikleri ve
performanslarini siirdiirme konusunda daha kararli davrandiklar1 goriilmektedir. Buna karsilik
karamsar diisiinme egilimi, sporcularin olumsuz beklentiler gelistirmesine, motivasyonlarinin
azalmasina ve performans kaygisinin artmasina neden olabilmektedir. Bu nedenle spor psikolojisi
alaninda, sporcularin psikolojik dayanikliliklarmi giliclendiren ve olumlu diisiinme bigimlerini
destekleyen yaklasimlarin incelenmesi 6nemli bir arastirma konusu olarak degerlendirilmektedir.

2.YONTEM

2.1 Arastirmanin Evren ve Orneklemi

Aragtirmanin evreni, 18 yas ve tizerindeki farkli sosyo-demografik Ozelliklere sahip bireylerden
olusturulmus ve en az 405 sporcuya ulasilmasit hedeflenmistir. Evrenden rastgele secilen ve belirlenen
katilim kriterlerini karsilayan bireylerden olusan oOrneklem, demografik cesitlilik gozetilerek
belirlenmis ve bulgularin genellenebilirligi ile istatistiksel giivenirliligin arttirilmasi amaglanmustir.

2.1 Veri Toplama Araclan
Bu calismada; Bilingli Farkindalik Olgegi ve Tyimserlik Olgegi kullanilmistir.

Bilincli Farkindalik Olgegi: Brown ve Ryan (2003) tarafindan gelistirilen ve Ozyesil ve arkadaslar
(2011) tarafindan Tiirkce’ye uyarlanan Bilingli Farkindalik Olgegi, tek boyutlu yapida 15 maddeden
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olusmakta olup bireylerin mevcut ana yonelik farkindalik diizeylerini 6’11 Likert tipi derecelendirme
ile degerlendirmek amaciyla kullanilmigtir.

Sporcularda Tyimserlik ve Karamsarhk Olgegi: Tekkursun Demir (2022) tarafindan gelistirilen iki
alt boyutlu 5°1i Likert tipi degerlendirmeye sahip olan 6l¢ek 18 maddeden olugmaktadir.

2.2 Verilerin Toplanma Sureci

Verilerin ¢evirim i¢i anket yoOntemiyle toplanmasi planlanmis, yaklastk 10-15 dakikada
tamamlanabilecek sekilde hazirlanan anket formu araciligi ile en az 405 sporcuya ulasilmasi
hedeflenmistir. Katilimin gontlliliik esasina dayali ve anonim olarak gerceklesmesine dikkat
edilmistir. Elde edilen veriler Google Forms tizerinden SPSS programina aktarilacak hale getirilmistir.

2.3 Verilerin Analizi

Verilerin analizi SPSS 27 programi ile yapilmistir. Verilerin normal dagilim gosterip gostermediginin
belirlenmesi i¢in ¢arpiklik ve basiklik degerleri incelenmis; normal dagilim sergileyen veriler lizerinde
frekans, Bagimsiz Gruplar t-Testi, Tek YOnli Varyans Analizi (ANOVA) ve Pearson Korelasyon
analizleri uygulanmistir.

3.BULGULAR

Tablo 1. Katihmcilarin Demografik Ozelliklerine Gore Dagilhim

Degisken Gruplar n %

Cinsiyet Erkek 234 57.8
Kadm 171 42.2

Brans Takim Sporu 212 52.3
Bireysel Sporlar 193 47.7

Spor Ge¢misi 1-3yl 38 9.4
4-6 yil 94 232
79 yil 127 31.4
10+ yil 146 36.0

Arastirmaya katilan sporcularin demografik 6zelliklerine yonelik dagilim incelendiginde; 6rneklemin
%57,8’in1 (n=234) erkek, %42,2’sini (n=171) kadin sporcularin olusturdugu goriilmektedir.
Katilimcilarin brans tiiriine goére dagilimi incelendiginde, %352,3’linlin (n=212) takim sporlari,
%47, 7’sinin (n=193) ise bireysel spor branslarinda faaliyet gosterdigi saptanmustir. Sporcularin
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deneyim siireleri ele alindiginda ise, en yiiksek katilimin %36 ile 10 y1l ve iizeri spor gecmisine sahip
grupta oldugu, bunu %31,4 ile 7-9 y1l aras1 deneyime sahip sporcularin izledigi goriilmektedir.

Tablo 2. Cinsiyete Gore Iyimserlik, Karamsarlik ve Bilin¢li Farkindahk Diizeylerinin
Karsilastirilmasina Iliskin t-Testi Sonuclari

Degisken Cinsiyet N Mean SS t df p
iyimserlik Erkek 234 3.984 0.930
0.755 403  0.450
Kadin 171 3.914 0.917
Karamsarhk Erkek 234 2.019 1.078
-0.035 403  0.972
Kadin 171 2.023 1.050
Bilingli Farkindahk Erkek 234 3.036 0.946
-1.347 403  0.179
Kadin 171 3.159 0.840

Sporcularin cinsiyet degiskenine gore arastirma kapsamindaki temel degiskenlerden aldiklart puanlar
arasindaki farki belirlemek amaciyla yapilan Bagimsiz Gruplar t-Testi sonuglari incelendiginde;

Erkek sporcularin (Mean=3.98) ve kadin sporcularin (Mean=3.91) iyimserlik puanlar1 arasinda
istatistiksel olarak anlamli bir fark saptanmamistir (t (403) =0.755;p>0.05). Erkek (Mean=2.01) ve
kadin (Mean=2.02) sporcularin karamsarlik diizeylerinin birbirine oldukca yakin oldugu ve aradaki
farkin anlamli olmadig1 goriilmektedir (t(403) =—0.035;p>0.05). Kadin sporcularin bilingli
farkindalik puan ortalamalar1 (Mean=3.15), erkek sporcularin ortalamasindan (Mean=3.03) daha
yiiksek olsa da bu fark istatistiksel agidan anlamli bir diizeye ulasmamistir (t (403)=—1.347;p>0.05).

Tablo 3. Brans Tiiriine Gore Iyimserlik, Karamsarhk ve Bilincli Farkindahk Diizeylerinin
Karsilastirilmasina Iligkin t-Testi Sonuclari

Degisken Brans N Mean SS t df p
iyimserlik Takim Sporu 212 3.933 0.978
-0.485 403 0.628
Bireysel Sporlar 193 3.978 0.863
Karamsarhk Takim Sporu 212 2121 1.095
1.997 403  0.046*
Bireysel Sporlar 193 1.910 1.022
Bilincli Farkindahk Takim Sporu 212 3.230 0.933
3.345 403 <.001*
Bireysel Sporlar 193 2.933 0.846
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Sporcularin brans tiirline (takim/bireysel) gore degiskenlerden aldiklar1 puanlar incelendiginde
anlaml farkliliklar saptanmistir: Bilingli Farkindalik: Takim sporu yapan sporcularin bilingli
farkindalik puan ortalamalar1 (Mean=3.23), bireysel sporcularin ortalamasindan (Mean=2.93)
istatistiksel olarak anlamli1 derecede yiiksek bulunmustur (t (403) =3.345;p<.001). Bu bulgu, takim
sporlarinin dogas1 geregi diger oyunculari ve dinamikleri takip etme zorunlulugunun farkindalik
diizeyini artirmis olabilecegini gostermektedir. Karamsarlik: Takim sporu yapan sporcularin
karamsarlik diizeyleri (Mean=2.12), bireysel sporculara (Mean=1.91) oranla istatistiksel olarak
anlaml1 derecede daha yiiksek saptanmistir (t(403) =1.997;p=0.046). lyimserlik: Iyimserlik puanlari
acisindan takim sporlart (Mean=3.93) ile bireysel sporlar (Mean=3.97) arasinda istatistiksel olarak
anlaml bir fark tespit edilmemistir (p>0.05).

Tablo 4. Bilingli Farkindalik, Iyimserlik ve Karamsarlik Arasindaki Korelasyon Analizi Sonuglar
Degiskenler 1 2 3

1. Bilingli Farkindalik —

2. Iyimserlik 0.056 —

3. Karamsarlik 0.290*** -0.145** —

Degiskenler arasindaki iligkileri belirlemek amaciyla yapilan Pearson Korelasyon analizi sonuglarina
gore;

Sporcularin bilingli farkindalik diizeyleri ile karamsarlik diizeyleri arasinda pozitif yonli, diistik
siddetli ancak istatistiksel olarak yiiksek diizeyde anlamli bir iligki tespit edilmistir (r=0.290; p<.001).
Bu bulgu, sporcularin anlik deneyimlerine yonelik farkindaliklar arttik¢a, karamsarlik egilimlerinin
de artisg gosterdigine isaret etmektedir.

Iyimserlik ile karamsarlik diizeyleri arasinda negatif yonlii ve istatistiksel olarak anlamli bir iligki
saptanmistir (r=—0.145; p=0.004). Buna gore sporcularin iyimserlik diizeyleri ylikseldik¢e karamsarlik
diizeylerinin azaldig1 sdylenebilir.

Analiz sonuglari, bilingli farkindalik ile iyimserlik diizeyleri arasinda istatistiksel olarak anlamli bir
iliskinin olmadigin ortaya koymustur (r=0.056; p=0.259>0.05).

4. TARTISMA VE SONUC

Bu aragtirmada, sporcularin bilingli farkindalik, iyimserlik ve karamsarlik diizeyleri arasindaki
iligkiler ile bu degiskenlerin demografik 6zelliklere gore farklilasma durumlari incelenmistir. Elde
edilen bulgular, spor psikolojisi literatiiriinde dikkat ¢ekici dinamiklere isaret etmektedir.

Arastirmanin en ¢arpict bulgusu, bilingli farkindalik ile karamsarlik arasinda saptanan pozitif yonlii
ve yiiksek diizeyde anlamli iliskidir (). Literatlirdeki genel beklentinin (farkindaligin olumsuz
duygular1 azaltmasi) aksine ortaya ¢ikan bu durum, sporcularin igsel siireclerine dair gelistirdikleri
yiksek duyarlilifin, mevcut stresorleri veya performans kaygilarini daha keskin bir sekilde
algilamalarina yol agmis olabilecegini diisiindiirmektedir. Bir diger ifadeyle, “simdi ve burada”
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olmaya odaklanan sporcu, sahadaki olumsuzluklari daha berrak bir bigimde analiz ettigi igin
karamsarlik puanlar1 da bu farkindalikla es zamanl olarak artis gostermis olabilir. Nitekim bilingli
farkindalig1 yiiksek bireylerin yasadiklar1 deneyimlerin ve duygularin farkinda olduklari, yasamda
karsilagilan olumlu ya da olumsuz durumlar1 yargisiz bir sekilde kabul edebildikleri ifade edilmektedir
(Ozdogan & Celik, 2022). Bu baglamda sporcularin mevcut performans baskisi ve rekabet
ortamindaki olumsuzluklar1 daha net fark etmeleri, karamsarlik diizeylerinin de artmasina neden
olmus olabilir. Ote yandan, iyimserlik ve karamsarlik arasindaki negatif iliski (), bu iki kavramim
beklenen zit kutuplulugunu dogrular niteliktedir.

Brans bazli karsilagtirmalar incelendiginde; takim sporcularinin, bireysel sporculara oranla hem
bilingli farkindalik hem de karamsarlik diizeylerinin anlamli derecede daha yiiksek oldugu
saptanmistir. Takim sporlarinin dogasindaki ¢ok yonlii uyaran trafigi (takim arkadaslari, rakipler,
taktiksel akis), bu sporcularin farkindalik diizeylerini yukari ¢ekmis olabilir. Ancak ayni sosyal
dinamikler ve “hata yapma/sorumluluk” payi, takim sporcularinda bireysel sporculara gore daha
yiiksek bir karamsarlik algist yaratmais olabilir. Spor psikolojisi literatiiriinde de bilingli farkindalik ile
iyimserlik ve karamsarlik arasindaki iligkilerin sporcularin psikolojik dayaniklilig1 ve zihinsel dengesi
iizerinde etkili oldugu belirtilmektedir. Nitekim Astuti ve arkadaslari (2024), sporcular tizerinde
gerceklestirdikleri caligmalarinda farkindalik ve iyimserligi destekleyen psikolojik yaklasimlarin
sporcularin daha dengeli ve psikolojik agidan direngli bir zihniyet gelistirmelerine katki
saglayabilecegini ortaya koymuslardir.

Cinsiyet degiskeni agisindan bakildiginda, iyimserlik, karamsarlik ve bilingli farkindalik diizeylerinde
istatistiksel olarak anlamli bir fark bulunmamasi (), bu psikolojik yapilarin brang ve deneyim gibi
faktorlerden daha fazla etkilendigini, cinsiyetin ise bu degiskenler {izerinde belirleyici bir rol
oynamadigini gostermektedir.
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ABSTRACT

Introduction and Purpose: L-Dopa (L-3,4-dihydroxyphenylalanine) has attracted increasing
attention in recent years due to its role in enhancing stress tolerance in plants and is naturally
synthesized in certain legume species. It is known to exhibit antioxidant activity in plants, increase
tolerance to abiotic stress factors, support plant growth, play a role in the biosynthesis of pigments
such as melanin and dopaquinone, and influence phenolic metabolism; however, at high
concentrations, it may also exert allelopathic effects that negatively affect growth. In this study, it was
aimed to determine the responses of barley (Hordeum vulgare L.), a globally important cereal crop
and one of the representative species of Old-World agriculture, to different L-Dopa concentrations
during the early stages of growth.

Materials and Methods: Barley (Hordeum vulgare L.) seeds used in the experiment were germinated
in perlite for four days under controlled climate chamber conditions and then transferred to a
hydroponic system containing a nutrient solution. After one week of growth under hydroponic
conditions, plants were treated with L-Dopa at concentrations of 0, 0.1, 0.25, 0.5, 0.75, 1, 2, 3, 4, and
5 mM by foliar spraying. Plants were harvested seven days after the application. Root and shoot fresh
and dry weights and lengths, leaf area, relative water content, and pigment contents (chlorophyll a,
chlorophyll b, total chlorophyll, and carotenoids) were determined. The experiment was conducted
with five replicates, and the data were statistically analyzed using IBM SPSS Statistics 22 software (p
<0.05).

Results: The results indicate that, in general, L-Dopa concentrations of 3 mM and above reduced
shoot length and fresh weight as well as root fresh and dry weights, whereas a statistically significant
decrease in root length was observed only at the highest L-Dopa concentration (5 mM). While low L-
Dopa concentrations (0.25-1 mM) led to an increase in leaf area, the changes observed at other
concentrations were found to be statistically significant (p<0.05). In addition, all L-Dopa
concentrations above 0.75 mM decreased the relative water content of the plants, with reductions
exceeding 10%. Moreover, all L-Dopa concentrations above 0.75 mM caused a generally significant
decrease in total chlorophyll and carotenoid contents in the leaves. The reduction in total chlorophyll
(chlorophyll a+b) was mainly attributable to a more pronounced decrease in chlorophyll b content
compared to chlorophyll a.
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Discussion and Conclusion: The results indicate that the effects of L-Dopa on barley seedlings are
concentration-dependent. Low L-Dopa concentrations promoted leaf area expansion, suggesting a
positive effect on early growth, whereas higher concentrations inhibited growth and biomass
accumulation. In addition, elevated L-Dopa levels caused significant reductions in relative water
content and photosynthetic pigment contents, particularly chlorophyll b, indicating impaired
physiological performance. In conclusion, although low concentrations of L-Dopa induced beneficial
responses such as increased leaf area in barley seedlings, higher concentrations resulted in allelopathic
effects characterized by growth inhibition, decreased relative water content, and reduced pigment
contents. These findings suggest that low-dose L-Dopa applications may have potential for improving
stress-related responses in barley, while higher doses are detrimental.

Key Words: L-Dopa, Hordeum vulgare L., barley, stress tolerance, hydroponic culture,
photosynthetic pigments
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ABSTRACT

Introduction and Purpose: Several freshwater fish species of the Upper Tigris River (Turkiye) have
historically been regarded as lost due to the absence of confirmed records for many years. This study
summarizes the current status of four such species and presents an overview of recent rediscoveries
and extinction assessments based on published studies and targeted field surveys.

Materials and Methods: Between 2016 and 2024, targeted surveys were conducted in type localities
and/or potential habitats within the Upper Tigris River catchement. Field observations were evaluated
together with previously published taxonomic and faunistic studies in order to reassess the status of
historically missing species.

Results: Four species previously considered lost or extremely rare were evaluated: Schistura
chrysicristinae, Luciobarbus subquincunciatus, Alburnus kurui, and Cobitis kellei. Two of these
species, Schistura chrysicristinae and Luciobarbus subquincunciatus, were included among the
world’s most wanted lost fishes by international conservation initiatives. Schistura chrysicristinae,
which had not been recorded since 1974, was rediscovered in 2021, while Luciobarbus
subquincunciatus, last observed in 2012, was rediscovered in 2024. Alburnus kurui, which had
remained unrecorded after the collection of the original material in 1974 used for its description, was
rediscovered during subsequent investigations, and its generic placement was clarified through
morphological and molecular analyses. In contrast, repeated surveys failed to detect Cobitis kellei.
The complete drying of its type locality in 2022 and the absence of additional populations indicate that
the species is now extinct.

Discussion and Conclusion: These findings illustrate both rediscovery and extinction processes
within the same river basin and highlight the importance of targeted surveys and long-term monitoring
for the conservation of freshwater biodiversity.

Key Words: Species rediscovery; freshwater extinction; endemic fishes
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ENDEMIC FISHES OF UPPER TIGRIS RIVER DRAINAGE: DIVERSITY,
DISTRIBUTION AND CONSERVATION STATUS
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ABSTRACT

Introduction and Purpose: The Upper Tigris Basin represents one of the most important freshwater
biodiversity hotspots in southeastern Turkiye, characterized by high endemism and increasing
anthropogenic pressure. The aim of this study is to present the current status, distribution patterns, and
conservation categories of endemic fish species occurring in the Upper Tigris Basin.

Materials and Methods: Data were compiled from extensive field surveys conducted between 2016
and 2022, supported by photographic documentation and distribution mapping. Species composition
of the basin was evaluated and categorized as endemic, native (non-endemic), translocated, and non-
native.

Results: The ichthyofauna of the Upper Tigris Basin consists of 51 species, including 7 endemic
species, 38 native non-endemic species, 2 translocated species, and 4 non-native species. The endemic
species recorded in the basin are Schistura chrysicristinae, Salmo tigridis, Alburnus kurui,
Oxynoemacheilus hazarensis, Kosswigichthys asquamatus, Turcinoemacheilus ekmekciae, and
Cobitis kellei. Among these, several species are currently categorized as Endangered, one species has
been rediscovered after being considered lost, and one species has recently been assessed as extinct.
Distribution maps and updated locality data reveal highly restricted ranges and fragmented populations
for most endemic taxa.

Discussion and Conclusion: The Upper Tigris Basin holds exceptional conservation value due to its
endemic richness and high proportion of threatened species. Habitat degradation, hydrological
alteration, and biological invasions pose significant risks to endemic fish populations. The findings
highlight the urgent need for basin-scale conservation planning and long-term monitoring strategies
to prevent further biodiversity loss.

Key Words: Endemism; Ichthyofauna; Extinction risk; Hydrological alteration; Invasive species
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ABSTRACT

The article examines the factors affecting the frequency of formation of fluid accumulated at

the bottom of the well. Under optimal technological conditions, during well operation, production is
at a maximum level, and costs from a technological and economic point of view are at a minimum.
Therefore, the main parameters of the well operation mode must be correctly determined. If the well
is operated with a load higher than the optimal production limit, then there is a risk of collapse of the
rocks located in the bottom of the well zone and water tongues may form. This process can lead to
disruption of the formation structure and premature flooding of the well. In such cases, the well
experiences pressure losses and flow weakening, as a result of which production either decreases or
stops completely. In addition, the transportation of rock particles to the surface through the lifting
system along with the gas flow causes corrosion processes in surface and underground equipment.
This leads to damage to equipment, premature failure and, as a result, disruption of the stable operation
of the well.
When the liquid plug at the bottom of the well is in a pseudo-boiling state, the well is operating. In the
case of pseudo-boiling, the liquid particles are separated from each other, suspended in the liquid and
are subject to changes in the cross-section depending on the flow rate. In the case of pseudo-boiling,
the porosity of the liquid plug increases significantly and the liquid moves upward with relatively little
resistance. Thus, in wells where a liquid plug is formed, one of the main issues is to create conditions
for the lifting of liquid particles to the surface and bringing the liquid plug to a pseudo-boiling state.
A multiphase system usually flows from the formation to the bottom of the well. It is important to
obtain preliminary information about production wells, given that the rise of liquid and solid particles
from the lower zone of a gas condensate well to the surface usually occurs at the end of the riser during
minimum gas flows or the minimum production level of the well. The minimum production rate or
gas flow required for effective removal of liquid and solid particles from the bottom zone of the well
to the surface corresponds to the specified bottomhole pressure of the well. Therefore, factors affecting
the rate of formation of a liquid plug have been determined.

Key words: hydrocarbon deposits, pressure gradient, downhole zone, flow rate, pseudo-boiling, specific gas
consumption, riser diameter, downhole pressure, optimal regime
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GAS INJECTION TO THE DOME OF THE WATER SUPPLY
SYSTEM COMPRESSION OF WATER TO THE GROUND
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ABSTRACT

The article discusses the issue of pushing water to the surface by injecting gas into the dome of
the water pressure system. The bed is completely filled with liquid. This requires the creation of
underground gas storages in the central upper part of the water pressure system. For this purpose,
the water must be pressurized from the drilled and unloaded wells. In solving the problem, a
sequential approximation method is used, and the formation of the reservoir occurs due to the
compression of the fluid through the operating wells.Fluids and gases that enrich the water pressure
system, field system and parameters are known.

The boundaries of the latter are the contours of the press and the flow. According to the time, the
water pressure in the reservoir has been determined by changing the sum of the volume of the
cavity at the edge of the reservoir, the capacity of the created gas and the amount of injected gas.
Under the conditions considered, the movement of water in the areas bounded by the contour of
the discharge and flow can be considered as radial. Since this area is not very large, the elasticity
of  the water and the porosity of the environment can be ignored. This issue can be considered
as the filtration of incompressible fluid in a non-deformable bed.With a relatively small change in
flow rate due to the constant pressure in the discharge circuit, the water compressed by the gas
flows freely through the mouth of the discharge well.

Keywords: underground gas storage, dome, water pressure, flow contour, operating well,
injection wells, pressure loss, gas-water contour, water trap

Introduction. The article examines the schematic field water pressure system. The bed is completely
filled with liquid. An underground gas storage is required in the central upper part of the dome-shaped
water pressure field. To do this, the gas must be pumped into the central part of the dome, and from
there the water is pumped out by special wells drilled and unloaded for this purpose. These wells are
located in the form of a circular battery along the radius . R, The liquid is compressed until the gas-

water contact surface takes an AB state. Subsequent compression is not profitable, because in this

case the gas exceeds the water trap and spreads across the bed.
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The goal of the work: Liquids and gases that enrich the water pressure system, field system and

parameters are known. The boundaries of the latter are the contours of the press and the flow. It
is

necessary to determine the pressure in the reservoir over time, the volume of the void at the
vacuum

of the reservoir, the strength of the gas created and the change in the sum of the amount of gas

injected.

Let’s call the injection well around the discharge and the flow contours wells circular.

Under the conditions considered, the movement of water in the areas bounded by the contour
of the discharge and flow can be considered as radial. Since this area is not very large, the elasticity
of water and the porosity of the environment can be ignored, and this issue can be considered as
the infiltration of incompressible fluid in a non-deformable bed [2,3].

Let’s indicate the volume of the cavity in the gaseous part of the edge of the field by Q; gas-

water contact area F = F(Z) ; in this case the pressure of the gaseous part of the field - by Bg ; the

period since the gas injection — t; the decrease in the water level calculated from the highest point of
the cover — Z; porosity of the gaseous part of the field — by m; when Z = H gas-water contact area —
by F,; Inthe AB case, the average radius of water withdrawal — by R, , ; dynamic viscosity coefficient

of water — uw; Ro and R, of the bed; the power of the gaseous part between the radii and the contours
— by h; conductivity — K; water pressure in the flow circuit — by p, .; specific gravity of water —y,
; the height of the water trap — H; the radius of the discharge well — R, (Figure 1).

Performance of work: Let's use a sequential approach to solve the problem. We accept the
calculation as follows. We use a small time interval at At = t,— t, (where t,and t, are the end and

beginning of the section) and the t,time near the end of the section with the volume of space
outside the gaseous part of the file Q,, [7,8].

- _ Itsn qg Patdt + prW

P, o, 1)
P.Q,-P'Q,
P = 9

P = P,~7,Z-AP
We find the formula p - pressure p, in the gaseous part of the field at the time of the final cut, t, -
pressure and volume € - in the gaseous part of the field at the time of the initial cut, k = Q (Z) y,,
(H-2), p, we define
27KkhApn
Ra Ry
My ln o
nR,,R," R,
According to the formula t, we find the debit sum of the compressed water at the end of the cutoff
time. Then we determine the change in the volume AQ of the cavity at the edge of the gaseous part of

e = 2
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the field over time. However, it should be noted that the average consumption of the liquid Atin a

small period of time is equal to the arithmetic mean of the initial and final sections.
_ qw + qk
AQ = TAt 3)

The new value of the outer space volumeis Q =Q, +AQ .

We repeat the calculation as described above until the values of accepted Q,,and Q,, obtained are
not equal or the calculation that can be accepted differs in accuracy. Then we work with the following
values of At and Q, and accept the initial Q  and p, values of _po and Q,, in the same way in

the report.

By squeezing the liquid from water trap of the operating wells with gas it is possible to create
underground reservoirs under different boundary conditions in the press contours [1,4]. In the
general case q,, = q,, ().

This shows that the consumption of gas injected into the water trap is well known. Boundary
conditions in the flow contour are p,, =const. The presence of a constant pressure in the
discharge circuit results in the gas flowing freely through the wellhead of the discharge well at a
relatively small change in flow rate.

In the following case, gas reservoirs are created by squeezing the liquid from the working wells in
the water pressure system of the field, and in this case the injected gas consumption is known. It is
required to calculate the creation of the reservoir. In this case, let’s carry out the calculation. The
scheme of the field water pressure system is given in Figure 1.

We accept the following data for the calculation. The porosity of the field is 0,2 m, the coefficient of
permeability is 1,5 darsi, the dynamic coefficient of water viscosity, x,, centipoise 1, field capacity 20

m, pressure in the discharge contour, R, . 6 MPa, pressure in the contour of the feeding area P, . , 6
MPa, radius of the discharge contour, R, ., 3000 m, specific gravity of water », 1000 Q/m?, water
trap height — 55m, radius of the emptied well, R,, 0,1 m, average radius of fixed water intake,
R, = R,, 500m, constant consumption of injected gas q, 108 m®/day, radius of contour of feeding

area R_, 19,47 km, number of operating wells, 40, number of pressure wells, 20.
Let's calculate the value of:

g, = AP« A,
27khn’ 293,14+1,5200040+0,864+10 X
= . — = =845m” /day
R2a-R2" . 2,333,510
Hoy In —1

NRLR ™ R,

The results of the above calculations are given in Table 1.
Table 1

Basic data characterizing gas storage facilities created by displacement of water from operating

wells
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t.-t, = At, | Q,, _pw, Z, m | Ap,at | A, q,.10° AQ, Q.
dayS 106m3 MPa m3/day, m3/day 106m3 106m3
at
60-0=60 0,84 7,15 535 |16,56 | 845 13,900 |0,84 0,84
120-60=60 1,675 | 7,165 |7,45 |16,41 |845 13,60 0,834 1,674
180-120=60 | 2,507 | 7,18 9,05 |16,39 | 845 13,830 | 0,831 2,505
240-180=60 | 3,336 |7,192 | 105 | 16,37 | 845 13,820 0,830 3,335
300-240=60 | 4,16 7,202 | 11,7 | 16,35 | 845 13,810 | 0,828 4,163
360-300=60 | 4,99 7,212 | 12,9 | 16,33 | 845 13,800 0,827 4,99

According to Table 1, the dependencies p,, = _pw(t) and Z = Z(t) are setup (Fig. 2).

As it can be seen from the calculation, if the formation of the reservoir is due to the displacement
of the fluid through the operating wells, then the storage of the reservoir in a stable gas injection

dQ
the rate of formation is almost constant (a_tw) :

I-p, = p,(); 2-Z = Z(t)
Based on the above (Table 1), the calculation of the gas storage can be done using
formula (1), [5,6]:

Firat-2)+ 2 12
AQ = At ° 4)
ap, Q1
1+ A (=+=;
2 0 Qo
Here
Q, _ 9, Z Z
— F 7,H 27khp, . N
F=—, a=——, q, = 2nd 2n
Fk pd.c/ w
/’lW In n n-1
nRy . R,™R,
. Q, t t
n- number of working wells, — =T, 7 = T Q= J.qg Par Q=0yPut
0 0

at -constant the initial data for the calculation has been carried out according to the formula (4)
in
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the  previous t=60 Q,=084+10°m’; p, =7,15MPa;Z, =535m,
F =32+10"m?;
Q, =56,5+10°m’; F,_ =616 +10°m’ was carried out according to the initial data.

To perform the calculations, it is necessary to compile an auxiliary table (2).

example days;

1000+ 55 56,510°
=—=0,092 , = =0,833
%= 76010 P = §5e616+10° 202
> 535 _ 0 oons _203,14+1,5+2000+60+40+0,864+10° _ 50700’ / da
07 55 TV G0 = 23+335+10° - y
K—M—oomm F_—&—0257 T —M—lmda
05650100 'O 020616010° T T T 507.10% y
Table 2
Values of t, 7 and Q
t, days T Q t, days T Q
0 0 0,0177 | 180 0,1617 | 0,0708
60 0,0539 | 0,0354 | 240 0,2156 | 0,0885
120 0,1078 | 0,0531 | 300 0,2695 | 0,1062
0,0539 [-1+0,002(1-0,0975) + 2077 +0.0354,
G- ! bt e 2+0,01487 0,008
- 0,092+0,833  0,0354 Y

1
1+ 5 0,0539(0,257

+
0,257 (0,01487)°

Q, =0,01487 +0,0088 = 0,02377
Q, =56,510°+0,02377 =1,34+10°m’

Z, =6,7m

— 40,0+10*

_ 67
7, =20 o102, E=—000  _ 0322, p. =895MPa
1 =55 =0 1T 0.261610° Py

In the next calculation, let’s take the values of Q, Z, and F-1 as the initial values and
follow the same procedure. The results of the calculations and comparison with the data obtained
by the sequential approximation method (Tablel), are given in Table 3.
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Fig.1. Scheme of the field water pressure system

1 - pressure wells; 2- operating wells; 3 -isogips; 4- waterproof bed cover;
FC- flow contour; PC — pressure contour; R, — radius of pressure well battery (R, = R,); H is the

height of the water trap; h — field water height; AB - the lowest possible level of gas-water
condition

255



MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

MeetCon

www.meetcon.org

M B
13 /
11
N2
10 |72,0
9
N
8 L
7
71,5
6
5
4
71,0
3 /
2
1
0 30 60 90 120 150 180 210 240 270 300 330 360
t, days
Fig.2. Dependence curves
Table 3
Q calculated by the formula (1) and the corresponding values Z,F_, p,
Q, Z, F, Y Q, —Q) 100 -
t_, days . | e €, Q) o | (Pg—P)+100 5%
10°m m 10"m MPa g P,
0 0,84 5,35 32,0 7,15 0 0
60 1,34 6,70 40,0 8,95 20 24,9
120 2,15 8,45 50,0 8,37 14,3 16,6
180 3,07 10,0 60,0 7,82 8,0 8,74
240 3,99 11,5 69,0 7,52 4,08 4,83
300 4,87 12,7 76,0 7,4 2,4 2,61
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It can be seen from Table 3 that Az = 0,0539 is obtained by the sequential approximation

method.
The relative error in the accepted values © and p, is too large at the beginning of the calculation

and reaches 20 and 24,9%, respectively. Then these values decrease and when t = 300 days it is 2,4
and 2,61%, respectively.

To increase the accuracy of the report, it is necessary to reduce the value of At to At=1,01
... 0,005, which in turn significantly increases the volume of calculations. However, in modern
computing, all operations can be performed quickly and at a very low value of Art.
At the bottom of the pressure wells, the pressure at the calculated value of p, is as high as the

pressure from the well to the gas-water contour during gas filtration.

Conclusion: Thus, the presence of a constant pressure in the flow contour results in the gas flowing
freely from the wellhead of the working well at a relatively small flow rate, and the formation of a
reservoir occurs by compressing the fluid through the working wells.
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GAS INJECTION TO THE DOME OF THE WATER SUPPLY
SYSTEM COMPRESSION OF WATER TO THE GROUND

Aliyeva Ofelya Arastun

The displacement of water to the surface by injection of gas to the water- pressure system dome
has been considered in the paper. The deposit has been filled with fluid. That’s why, it is required
to create underground gas storages in the central upper part of water-pressure system. It is necessary
to displace the water under the pressure from the drilled and unloaded special wells.

Consecutive approaching method is used for solving the task and formation of the
storage takes place at the expense of displacement of fluid by operating wells.

Liquids and gases enriching water pumping system, field system and, parameters are
known. Contours and flows are the boundaries of the last.

Depending on the time it is necessary to determine pressure in the storage, the volume of
the cavity on the boundary of the storage, power of the occurred gas change of the quantity of the
injected gas.

In the considered condition the zones having the boundaries with injection and flow
contours the water movement can be taken into account as radial. As the mentioned zone is not big,
then elasticity of water and porosity of the medium are not considered and the problem of interest
can be noted as filtration of uncompressed liquid in the undeformed field. As a result of the constant
pressure in the flow contour free water flow takes place by compressed gas in a small change of
discharge.

Key words: underground gas storage, dome, water pressure, flow contour, operating wells,
injection wells, pressure loss, gas-water contour
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AsmmeBa O¢esns ApacTyH

B cratbe paccmoTpena mpobemMa BRITECHEHHUS BOABI HAa TOBEPXHOCTh HArHETAHHEM ras3a
B KYINOJI BOJIOHAIIOPHOW CHCTEMBI. 3ajieXkKb IOJHOCTHIO 3alOJHEHA XUAKOCThbIO. Tpedyercs
CO3JaHUE IOJ3EMHBIX Ta30BbIX XPAHWIMI HAa LEHTPAJIBHOM BEPXHEW YacTH BOJOHAIIOPHOMU
cucrteMsbl. [ 3TON 1enu HeoOXOAMMO BBITECHEHHE BOJABI U3 NMPOOYPEHHBIX pa3rpy:KEHHbIX
CKBOXMH 10X JaBieHueM. Ilpu pemeHun 3Toil  mpoOIeMbl  HCHOJIB3YETCS  METOJ
[I0CJIEI0BATENBHOIO NMPUOIMKEHUST U CO3/1aHUE XPAHWIMIIA MTPOUCXOAUT 3a CYET BBITECHEHMS
KUJKOCTHU C TIOMOIIBIO IEHCTBYIOIINUX CKBAXKMH.

M3BeCTHBI KUAKOCTH U Tra3bl, KOTOpble 00OralatoT BOJAOHANOPHYIO CUCTEMY, CUCTEMY U
rapamMeTpsl MECTOpPOXKIEHHMs. ['paHMIaMM IIOCIEIHEro SBISAIOTCS KOHTYphl M TIOTOK. B
3aBHCUMOCTH OT BPEMEHHU HEOOXOIMMO ONPEAEIUTh JaBI€HUE B XpaHUIIHILE, 00bEM IyCTOTHI Ha
IPAHMIIE XPAHWIMILA, CUITY MTOSBJIIEHHOIO I'a3a U U3MEHEHUS KOJIMYEeCTBAa HATHETEHHOTO rasa.

B paccMarpuBaeMbIX yCIOBUAX B 30HAX, OTPAaHUYMBAIOIIMXCSA KOHTYpPAMHM HArHeTaHWs U
ITIOTOKH JIBU>KEHHE BOJIbI MOKHO IIPUHATH KaK pasnagbHoe. Tak Kak OTMEUYEHHas 30Ha HE SIBIIACTCS
OO0JIBLIION, TO BJIACTMYHOCTh BOJBl M IOPHUCTOCTh OKpY’KAalOIIEH Cpelbl HE NPUHUMAETCA BO
BHUMaHHE, M MHTEPECYyIoIas Hac MpoliieMa MOXXET paccMaTpUBaThCS Kak (uiabTparms
HEC)KUMAaeMO KHUIKOCTH B HeJle(hOPMUPOBAHHOM MECTOPOXKJEHHH. B pe3ynbTaTe NOCTOSIHHOTO
JaBJICHUs] B KOHTYpE MOTOKA MPOUCXOAUT CBOOOJHBIA TOTOK BOJBI, C)KUMAEMBI Ta30M IPH
MaJICHbKOM U3MEHEHUH Je0uTa.

KaroueBbie cioBa: MNOA3CEMHBIC Ta30XpaHWJIMIIA, KYIIOJ, HAIop BOJAbI, KOHTYp IIOTOKA,
I[GflCTByI—OHIHG CKBAXXMHBbI, HArHETATCJIIbHBIC CKBAXKWUHBI, ITIOTCPA JaBJICHHU, FaSO-BOI[HOﬁ KOHTYp
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DERIVATION OF NON-CLASSICAL INTEGRAL INEQUALITIES DEPENDING
ON THE HAMILTONIAN FUNCTION FOR A TERMINAL CONTROL PROBLEM

Mamedov llgar
(Institute of Mathematics)
Baku, Azerbaijan
Teymurshahova Ramile
(BSU, Faculty of Applied Mathematics and Cybernetics (SABAH groups))

Baku, Azerbaijan

Abstract

In this paper, a non-classical research method is proposed for the Mayer terminal control problem,
that is, a terminal control problem with aggregated parameters. Thus, the Cauchy problem in the
formulation of the terminal control problem under consideration is reduced to an equivalent integral
equation using the Newton-Leibniz formula. Then, the adjoint problem for this terminal control
problem is considered, and this adjoint problem is reduced to an equivalent integral equation using
the Newton-Leibniz formula. A relationship is established between the equivalent integral
equations established for both the main problem and the adjoint problem under certain conditions.
This relationship is manifested in the equivalent integral equation for the terminal control problem
under consideration, which contains both the main and the adjoint problems. Then, the time interval
in which the optimal control process occurs is divided using the Fibonacci sequence. Using this
numerical method, the terminal control problem is considered from a non-classical point of view,
when the trajectory is a strictly monotonic function. It should be noted that constructing an
equivalent integral equation containing both the main and adjoint problems opens up broad
horizons for developing a theory of necessary optimality conditions. It is no coincidence that the
maximum principle, which is the strongest necessary condition for optimality, requires solving
both the main and adjoint problems. Thus, for the terminal control problem under consideration,
when the trajectory is a strictly monotonic function (strictly increasing or strictly decreasing), an
integral inequality dependent on the Hamiltonian function was proven. The scientific result of this
work can be considered one of the new mathematical effects obtained in the theory of necessary
optimality conditions.

Key words: terminal control problem, maximum principle, optimal control problem, adjoint
problem, Hamilton function.

260



MeetCon

www.meetcon.org
MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK
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Abstract: This study examines the complex relationship between tourism growth and economic progress
in Turkey, focusing on how tourism supports the country’s economy and creates jobs. The research also
aims to assess Turkey’s performance as a top Mediterranean travel destination and to identify factors that
affect tourists’ happiness and their likelihood of returning. (Sustainable Tourism: Factors Influencing Arab
Tourists’ Intention to Revisit Turkish Destinations, 2023) The study used both quantitative and qualitative
data, analyzing tourism data from 2015 to 2023 and surveying 850 international visitors in popular
destinations such as Istanbul, Antalya, and Cappadocia. (Turkey’s tourism revenue surged in 2023, reaching
$54.3 billion: Turk Stat, 2025) Data from the Turkish Ministry of Culture and Tourism were used to examine
how spending on infrastructure, such as roads and hotels, is linked to the number of tourists arriving. The
results show that tourism accounts for about 12% of Turkey’s economy and has significant positive effects
on hotels, transport, and shopping. (Tiirkiye’s Travel & Tourism Sector Reached Record-Breaking New
Heights Last Year, 2024) Historical sites and beach resorts are the main reasons people visit, while good
service and a sense of safety are essential factors in tourists’ satisfaction. (Determinants of Tourist
Satisfaction in Beach Tourism, 2025) The study suggests that offering more than just mass tourism and
using better online marketing can help Turkey stand out. This research provides new insights by examining
both the economic effects and visitors’ experiences, helping leaders make better decisions to keep tourism

strong and deliver greater benefits to the country.

Keywords: Tourism economy, Destination management, Sustainable tourism.
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PREDICTIVE MODELING OF AIRFOIL SELF-NOISE USING ADVANCED
REGRESSION ALGORITHMS: PERFORMANCE, OPTIMIZATION, AND
FEATURE ANALYSIS

Akmal Ahmmed
Aviation & Aerospace University, Bangladesh, Field of Study: Aerospace Engineering &
Machine Learning
ORCID: 0009-0007-0769-0445

Abstract

This paper presents a comprehensive investigation into the application of advanced machine
learning regression methodologies for predicting airfoil self-noise levels—a critical parameter
in aerodynamic design optimization. Using the NASA Airfoil Self-Noise Dataset, three
sophisticated algorithms—Gradient Boosting, Random Forest, and Support Vector
Regression— were systematically developed, optimized through rigorous hyperparameter
tuning, and validated using 10-fold cross-validation. The optimized Gradient Boosting model
demonstrated exceptional predictive performance, achieving a test R of 0.9565 and a root
mean square error (RMSE) of 1.4756 dB, representing a substantial 48.4% improvement over
its baseline configuration. Feature importance analysis revealed frequency (45.2%) and suction
side displacement thickness (23.8%) as the dominant predictors, corroborating established
aerodynamic principles governing noise generation mechanisms. The study demonstrates that
machine learning, particularly optimized Gradient Boosting, provides a reliable data-driven
framework for noise prediction in aeronautical applications including wind turbine design,
aircraft wing optimization, and propeller noise reduction, with prediction accuracy sufficient
for engineering applications.

Keywords: Airfoil self-noise, machine learning, gradient boosting, random forest, support vector
regression, aerodynamic optimization, feature importance, hyperparameter tuning

1. Introduction
1.1 Background and Motivation

Airfoil self-noise, generated by the interaction of an airfoil with its own boundary layer and
wake, represents a fundamental challenge in modern aerodynamic design. This phenomenon
has profound implications across multiple engineering domains, from wind turbine noise
pollution in residential areas to cabin noise in commercial aviation and propeller-driven urban
air mobility vehicles. The International Civil Aviation Organization (ICAO) has progressively
tightened noise certification standards, compelling manufacturers to develop quieter
aerodynamic surfaces without compromising performance efficiency.

The physical mechanisms underlying airfoil self-noise are extraordinarily complex, involving
turbulent boundary layer interactions, laminar boundary layer vortex shedding, trailing edge
bluntness effects, and separation-stall phenomena (Brooks, Pope, & Marcolini, 1989).
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Traditional semi-empirical models, while physically grounded, often struggle to capture the
nonlinear interdependencies between geometric parameters, flow conditions, and acoustic
emissions.

1.2 Problem Statement

The relationship between aerodynamic parameters and noise generation exhibits pronounced
nonlinearity and multicollinearity, making accurate prediction particularly challenging.

Conventional prediction methods, such as the Brooks-Pope-Marcolini (BPM) model (Brooks et

al., 1989), rely on simplified physical assumptions and extensive empirical calibration. These
approaches frequently demonstrate limited generalizability across diverse airfoil geometries and
operating conditions, creating a compelling need for data-driven alternatives capable of learning
complex patterns directly from experimental measurements.

Machine learning offers a transformative approach to this challenge, enabling the discovery of
latent relationships without explicit physical parameterization. However, the application of
advanced regression algorithms to airfoil self-noise prediction requires systematic investigation
of model selection, optimization strategies, and feature importance interpretation.

1.3 Research Objectives
This study addresses the following specific objectives:

1. Model Development and Benchmarking: Implement and compare three distinct machine
learning paradigms—ensemble tree-based methods (Gradient Boosting, Random Forest)
and kernel-based regression (Support Vector Regression)—for airfoil self-noise prediction.

2. Performance Optimization: Conduct comprehensive hyperparameter tuning using grid
search with cross-validation to maximize predictive accuracy while mitigating
overfitting.

3. Robustness Validation: Evaluate model generalization through 10-fold cross-validation
and analyze performance variability across different data partitions.

4. Feature Importance Analysis: Quantify the relative contribution of each aerodynamic
parameter to noise prediction and interpret findings within the context of physical
acoustics.

5. Practical Implementation Framework: Develop a reproducible methodology suitable
for integration into aerodynamic design workflows.

2. Methodology
2.1 Dataset Description and Characteristics

The investigation utilizes the NASA Airfoil Self-Noise Dataset, originally compiled from a series
of aerodynamic and acoustic measurements conducted in an anechoic wind tunnel at NASA
Langley Research Center (Brooks et al., 1989). This dataset has become a benchmark for
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regression tasks in aerospace applications due to its well-documented physical provenance and
moderate dimensionality.

Dataset Composition:

e Total Instances: 1,503 observations
e Input Features: 5 aerodynamic parameters
e Target Variable: Scaled Sound Pressure Level (dB)

Table 1: Feature Descriptions and Ranges

Feature Symbol |[Units Physical Significance Range

Frequency f Hz Spectral component of [200, 20,000]
sound

Angle of Attack o degrees [Flow incidence relativeto |[0, 25]
chord

Chord Length C meters  (Characteristic geometric ~ |[0.0254,
length 0.3048]

Free-stream Velocity U m/s Undisturbed flow velocity [[31.7, 71.3]

Suction Side Displacement o* meters  [Boundary layer scale [0.0021,

Thickness 0.1244]

Scaled Sound Pressure Level  |SPL dB /Acoustic emission [103.8,
intensity 140.9]

The dataset encompasses a comprehensive range of operating conditions representative of both
low-speed aerospace applications and wind energy systems, ensuring practical relevance for
multiple engineering domains.

2.2 Data Preprocessing Pipeline
2.2.1 Feature Standardization

All input features were standardized using the StandardScaler transformation to ensure equitable
contribution during model training and to satisfy the distance-based assumptions of Support
Vector Regression:

scaler = StandardScaler()
X_scaled = scaler.fit_transform(X)

This transformation centers each feature at zero mean with unit variance, preventing variables
with larger numerical ranges (e.g., frequency) from dominating the learning process.

2.2.2 Data Partitioning

The dataset was stratified into training (80%) and testing (20%) subsets using a fixed random
seed (42) to ensure reproducibility. The training set (1,202 instances) facilitated model
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development and hyperparameter optimization, while the hold-out test set (301 instances)
provided an unbiased evaluation of final model performance.

2.2.3 Quality Assurance

Initial data inspection revealed no missing values or obvious measurement anomalies.
Distribution analysis confirmed approximately normal target variable characteristics, suitable for
regression with Gaussian error assumptions.

2.3 Theoretical Framework of Selected Algorithms
2.3.1 Gradient Boosting Regressor

Gradient Boosting constructs an ensemble of weak learners—typically shallow decision trees—
in a sequential, additive manner (Friedman, 2001). Unlike bagging methods that build models
independently, boosting iteratively focuses on correcting the residual errors of previous
iterations.

Mathematical Formulation:

Given a training set {xi, yi}i=1", the model F(x) is constructed as:
Fo(x) = argmin_y i L(yi, v)

Form=1to M:

1. Compute pseudo-residuals: rim = -[OL(yi, F(xi))/0F(xi)]_F(X)=Fm-1(x)

2. Fit a base learner hw(x) to {Xi, rim}=1"

3. Compute optimal step size: pm = argmin_p i L(yi, Fn-1(xi) + phm(Xi))

4. Update: Fin(x) = Fi-1(X) + Vpmhm(X)
where v represents the learning rate controlling contribution magnitude from each tree.
2.3.2 Random Forest Regressor

Random Forest employs bootstrap aggregation (bagging) combined with random feature
selection to construct an ensemble of decorrelated decision trees (Breiman, 2001).

Algorithmic Process:
Forb=1toB:

1. Draw bootstrap sample Z* of size N from training data
2. Grow tree T_b using recursive partitioning:
o At each node, randomly select m < p features
o Choose best split among selected features
o Continue until minimum node size reached
3. Output ensemble: f, f(x) = (1/B) £_{b=1}"B T_h(X)
2.3.3 Support Vector Regression
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Support Vector Regression extends the maximal margin principle to continuous prediction by
identifying a hyperplane that minimizes error while maintaining flatness in feature space

(Drucker, Burges, Kaufman, Smola, & Vapnik, 1997).
Mathematical Formulation:

Minimize: %lwl? + C Z; (& + &%)

Subjectto: yi- (W, xi) -b<e+ & (W, xi) +b-yi<e+&* &, EF >0

where ¢ defines an error-tolerance tube, C controls regularization strength, and &; represent slack

variables for points outside the tube.

2.4 Experimental Design
2.4.1 Baseline Model Establishment

Each algorithm was initially trained with default scikit-learn parameters (Pedregosa et al., 2011)

to establish performance baselines:

e Random Forest: n_estimators=100, max_depth=None, min_samples_split=2
e Gradient Boosting: n_estimators=100, learning_rate=0.1, max_depth=3

e SVR: kernel="rbf', C=1.0, epsilon=0.1
2.4.2 Hyperparameter Optimization Strategy

Grid search with 5-fold cross-validation was employed for systematic parameter optimization:

Table 2: Hyperparameter Grid Search Configurations

Model Parameters Values

Gradient Boosting |n_estimators [100, 150, 200]
learning_rate [0.05, 0.1, 0.2]
max_depth [3, 4, 5]
min_samples_split |[2, 5]
subsample [0.8,0.9, 1.0]

Random Forest n_estimators [100, 150, 200]
max_depth [10, 20, None]
min_samples_split [[2, 5, 10]
min_samples_leaf |[1, 2, 4]

bootstrap [True, False]

SVR C [0.1, 1, 10, 100]
epsilon [0.01,0.1,0.2,0.5]
kernel ['rbf', linear']
gamma ['scale’, ‘auto’]
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2.4.3 Cross-Validation Protocol
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10-fold cross-validation was implemented to assess model generalization and detect overfitting

tendencies. This approach partitions data into 10 complementary subsets, iteratively training on 9

folds and validating on the remaining fold, providing robust performance estimates with reduced

variance.

2.5 Evaluation Metrics

Comprehensive model assessment employed four complementary metrics:

Table 3: Evaluation Metrics

Metric

Formula

Interpretation

Mean Squared Error (MSE)

(1/m)Z(yi - 3i)?

Penalizes
quadratically

large errors

Root Mean Squared Error (RMSE)

VI(L/n)Z(y: - §i)°]

Interpretable in original units (dB)

Mean Absolute Error (MAE)

(1/mz

Yi-§’i

R-squared (R?)

1-[2(yi - 507/2(yi - 971

Proportion of variance explained

RMSE served as the primary optimization criterion due to its direct interpretability in decibels,

while R2 provided insight into explanatory power.

3. Results and Analysis

3.1 Exploratory Data Analysis

Figure 1 presents the correlation matrix heatmap, revealing several physically meaningful
relationships among the aerodynamic parameters.
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Correlation Matrix

Frequency

Angle_of_Attack -

Chord_Length -

Free_stream_Velocity -

Suction_Side_Displacement_Thickness -

o
-

Scaled_Sound_Pressure_Level -

frequency -

Angle_of Attack -

Chord_Length -

Free_stream_Velocity -
Scaled_Sound_Pressure_Level

Suction_Side_Displacement_Thickness -

Figure 1: Correlation Matrix of Airfoil Parameters - This heatmap displays the Pearson
correlation coefficients between all six variables. Red tones indicate positive correlations, blue
tones indicate negative correlations, and color intensity reflects correlation strength. The diagonal
shows perfect self-correlation (1.00).

Key Observations from Figure 1:

1. Strong positive correlation (0.75) between Suction Side Displacement Thickness and
Angle of Attack—consistent with boundary layer theory where increased incidence
promotes boundary layer growth.

2. Moderate negative correlation (-0.50) between Angle of Attack and Chord Length,
reflecting experimental design considerations in the original wind tunnel tests.

3. Target variable correlations: Scaled Sound Pressure Level exhibits moderate negative
correlation with Frequency (-0.39) and Suction Side Displacement Thickness (-0.31),
suggesting that higher frequencies and thicker boundary layers associate with reduced
noise.

Figure 2 illustrates the distribution characteristics of the target variable.
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Figure 2: Sound Pressure Level Distribution - Left panel: Histogram showing frequency
distribution with overlaid normal curve. Right panel: Boxplot displaying median, quartiles, and
range.

The target variable demonstrates approximately normal distribution with the following
characteristics:

e Mean: 125.6 dB

e Median: 125.9 dB

e Standard Deviation: 6.8 dB

e Skewness: -0.12 (approximately symmetric)
e Kurtosis: 2.8 (near-normal tails)

3.2 Baseline Model Performance
Table 4 presents the initial performance of all three models using default parameters.

Table 4: Baseline Model Performance Comparison (Train vs. Test)

Model Dataset [MSE RMSE | MAE [R?

Random Forest Train |0.4341 0.6588 | 0.4681 0.9907
Test 3.2918 1.8143 | 1.3140 (0.9343
Gradient Boosting [Train  [5.6124 | 2.3691 | 1.7814 0.8804
Test 8.1850 | 2.8609 | 2.1689 |0.8366
SVR Train  [13.7521 | 3.7084 | 2.7066 |0.7069
Test 13.8020 |3.7151 | 2.8256 |0.7245

Key Observations from Table 4:

Random Forest demonstrates exceptional baseline performance with test R? = 0.9343, though the
train-test gap indicates moderate overfitting. Gradient Boosting underperforms at baseline,
suggesting sensitivity to default parameter choices. SVR shows the weakest baseline
performance but exhibits minimal overfitting.
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3.3 Optimized Model Performance

Hyperparameter tuning yielded substantial improvements across all algorithms. Table 5 presents
the performance of tuned models.

Table 5: Tuned Model Performance Comparison (Train vs. Test)

Model Dataset [MSE RMSE | MAE [R? Overfitting Gap (RMSE)
Gradient Boosting [Train  |0.8921 | 0.9445 | 0.6789 0.9852 [0.5311

Test 2.1774 | 1.4756 | 1.0412 |0.9565
Random Forest Train |0.5012 |0.7080 | 0.5123 [0.9893 [1.1041
Test 3.2838 | 1.8121 | 1.2999 (0.9345
SVR Train [5.2341 |2.2878 | 1.6234 0.8884 [0.3184
Test 6.7920 |2.6062 | 1.8008 (0.8644

Optimal Hyperparameters Identified:
e Gradient Boosting: n_estimators=200, learning_rate=0.2, max_depth=5,
min_samples_split=2, subsample=0.9

e Random Forest: n_estimators=200, max_depth=20, min_samples_split=2,
min_samples_leaf=1, bootstrap=True

e SVR: C=100, epsilon=0.1, kernel="rbf', gamma="scale'
3.4 Performance Improvement Analysis

Table 6 quantifies the improvements achieved through hyperparameter optimization.

Table 6: Performance Improvement After Hyperparameter Tuning

Model Metric Baseline | Tuned |[Improvement % Improvement
Gradient Boosting [Test RMSE  [2.8609 1.4756 [1.3853 48.4%

Test R 0.8366 0.9565 0.1199 14.3%
Random Forest Test RMSE [1.8143 1.8121 |0.0022 0.1%

Test R 0.9343 0.9345 |0.0002 0.02%
SVR Test RMSE [3.7151 2.6062 [1.1089 29.8%

Test R2 0.7245 0.8644 |0.1399 19.3%

Analysis of Improvement Patterns:

Gradient Boosting exhibits the most dramatic improvement, with RMSE reduction of 48.4%—
demonstrating the critical importance of hyperparameter optimization for this algorithm.
Random Forest shows negligible improvement, indicating that default parameters were already
near-optimal. SVR achieves substantial 29.8% RMSE reduction, validating the need for
systematic kernel parameter tuning.
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3.5 Model Visualization and Diagnostic Analysis

Figure 3 presents comprehensive diagnostic plots for the optimized Gradient Boosting model.

Gradient Boosting - Tuned Model Performance

Actual vs Predicted
MSE — 2.1774. RMSE — 1.4756, MAE — 1.0412, R* — 0.9565 Residual Plat
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Figure 3: Gradient Boosting Model Diagnostics - (a) Actual vs. Predicted scatter plot with
ideal diagonal line; (b) Residual plot showing error distribution; (c) Residual histogram with
normal curve overlay; (d) Feature importance ranking bar chart.

Panel A: Actual vs. Predicted Scatter The tight clustering around the ideal diagonal line
confirms exceptional predictive accuracy. Points exhibit homoscedastic distribution across the
prediction range, with no systematic bias at extreme values.

Panel B: Residual Plot Random scatter around zero residual line confirms absence of
heteroscedasticity or nonlinear patterns. The uniform vertical spread across all predicted values
validates the model's consistent performance.

Panel C: Residual Histogram Approximately normal distribution centered at zero supports the
Gaussian error assumption underlying most statistical inference procedures.

Panel D: Feature Importance Frequency dominates at 45.2%, confirming its primary role in
noise generation mechanisms. Suction side displacement thickness (23.8%) emerges as the
second most critical parameter.

Figure 4 presents analogous diagnostic plots for the Random Forest model.
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Random Forest - Tuned Model Performance
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Figure 4: Random Forest Model Diagnostics - Four-panel plot analogous to Figure 3.

Random Forest demonstrates strong performance with marginally higher dispersion than
Gradient Boosting. The feature importance ranking reveals a more balanced distribution:
Frequency (38.7%), Suction Side Displacement Thickness (27.3%), Chord Length (17.8%),
Angle of Attack (9.5%), Free-stream Velocity (6.7%).

Figure 5 presents diagnostic plots for the Support Vector Regression model.

Support Vector Regression - Tuned Model Performance
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Figure 5: Support Vector Regression Model Diagnostics - Four-panel plot showing actual vs.
predicted, residuals, residual distribution, and (note: SVR does not provide native feature
importance).

SVR exhibits the widest prediction spread among tuned models, consistent with its higher
RMSE. However, the residual plot shows no systematic patterns, indicating that errors are
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randomly distributed despite higher magnitude.

3.6 Comprehensive Model Comparison
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Figure 6 provides a comprehensive six-panel dashboard comparing all three models.
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Figure 6: Comprehensive Model Comparison - (a) Test set performance metrics; (b) Test vs.
Cross-validation Rz comparison; (c-e) Cross-validation box plots; (f) Tuning improvement
percentages.

Panel A: Test Set Performance Metrics Gradient Boosting achieves the lowest error metrics
across all three measures:

e MSE: 2.177 (vs. 3.284 for RF, 6.792 for SVR)
e RMSE: 1.476 dB (vs. 1.812 dB for RF, 2.606 dB for SVR)
e MAE: 1.041 dB (vs. 1.300 dB for RF, 1.801 dB for SVR)

Panel B: R2 Comparison Gradient Boosting leads with test R2=0.9565, though the gap between
test and cross-validation R? suggests moderate sensitivity to data partitioning.

Panels C-E: Cross-Validation Distributions Box plots reveal performance variability across 10
folds, with Random Forest showing the most consistent performance.

Panel F: Tuning Improvement Gradient Boosting's 48.4% improvement dramatically exceeds
other algorithms.

3.7 Feature Importance Synthesis
Table 7 synthesizes feature importance rankings from both tree-based models.

Table 7: Comparative Feature Importance Rankings

Gradient Random
Feature Boosting Forest Physical Interpretation
Frequency 45.2% (1st) 38.7% Determines acoustic wavelength and propagation
(1st) characteristics
Suction Side Displacement 23.8% (2nd) 27.3% Scales turbulent eddy sizes responsible for
Thickness (2nd) noise generation
Chord Length 15.6% (3rd) 17.8% Influences boundary layer development and
(3rd) trailing edge geometry
IAngle of Attack 9.4% (4th) 9.5% (4th)  |Affects pressure distribution and separation
characteristics
Free-stream Velocity 6.0% (5th) 6.7% (5th)  |Governs convective speeds and Reynolds
number effects

The remarkable consistency between the two tree-based methods provides strong evidence for
the stability of feature importance estimates. Frequency's dominance aligns with fundamental
acoustics, while the secondary importance of displacement thickness corroborates boundary
layer noise theories.
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4. Discussion
4.1 Algorithm Performance Interpretation

The superior performance of Gradient Boosting (test RMSE=1.4756 dB, R?=0.9565) warrants
detailed examination of its underlying mechanisms. Unlike Random Forest's parallel ensemble
construction, Gradient Boosting's sequential error-correction approach enables it to capture
progressively finer patterns in the data. The optimal configuration (200 trees, learning rate=0.2,
depth=5) represents a carefully balanced trade-off: sufficient complexity to model nonlinear
interactions while avoiding the overfitting that would accompany deeper trees or excessive
iterations.

The relatively modest improvement in Random Forest after tuning suggests that its default
parameters already provide near-optimal bias-variance trade-off for this dataset. This robustness
makes Random Forest an attractive choice for applications where computational resources for
tuning are limited, though the final performance remains inferior to optimized Gradient Boosting.

SVR's substantial improvement (29.8% RMSE reduction) following kernel parameter optimization
underscores the importance of appropriate similarity measure selection in high- dimensional
spaces. The optimal RBF kernel with C=100 and gamma="scale’ effectively captures local patterns
while maintaining reasonable generalization.

4.2 Overfitting Analysis and Generalization
The train-test performance gaps reveal important insights about each algorithm's inductive bias:

e Gradient Boosting exhibits moderate overfitting (train RMSE=0.9445 vs. test
RMSE=1.4756), representing approximately 56% increase from training to testing. This
gap, while non-negligible, is acceptable given the strong absolute performance.

e Random Forest shows pronounced overfitting (train RMSE=0.7080 vs. test
RMSE=1.8121), a 156% increase. This suggests that individual trees in the ensemble
may be memorizing training set characteristics rather than learning generalizable
patterns.

e SVR demonstrates the smallest relative overfitting (train RMSE=2.2878 vs. test
RMSE=2.6062, 14% increase), consistent with its maximum-margin formulation that
explicitly controls model complexity.

4.3 Physical Interpretation of Feature Importance

The dominance of frequency (45.2%) in noise prediction aligns with fundamental acoustic theory.
Sound pressure level in turbulent flows scales with the fifth power of velocity and exhibits
complex frequency dependence through the Strouhal number relationship (f6*/U). The dataset's
frequency range (200-20,000 Hz) spans the audible spectrum relevant to human perception and
regulatory standards, explaining its primary importance.
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Suction side displacement thickness (23.8%) emerges as the second most critical
parameter, validating decades of boundary layer noise research (Amiet, 1976; Howe, 1978).
Displacement thickness directly scales the characteristic eddy size in turbulent boundary
layers, which determines both the frequency content and intensity of trailing edge noise.

The relatively low importance of free-stream velocity (6.0%) is initially surprising given
velocity's role in noise generation. However, this likely reflects the dataset's limited
velocity range (31.7-71.3 m/s) compared to frequency's four-order-of-magnitude variation.

4.4 Practical Engineering Implications
The developed models offer several practical applications for aerodynamic design:

1. Rapid Design Space Exploration: Engineers can evaluate thousands of
airfoil configurations in seconds rather than conducting time-consuming wind
tunnel tests.

2. Sensitivity Analysis: The feature importance rankings guide designers
toward parameters offering greatest noise reduction leverage.

3. Real-time Monitoring: Deployed models could estimate noise emissions
from operational wind turbines or aircraft based on measured flow
conditions.

4. Multi-objective Optimization: Integration with aerodynamic performance
models allows simultaneous optimization of lift, drag, and noise
characteristics.

4.5 Comparison with Prior Work

The achieved prediction accuracy (RMSE=1.4756 dB, R?=0.9565) compares favorably
with previous machine learning applications to this dataset. Zhang and Ma (2021) reported
R2 values of 0.92-0.94 using neural networks, while Moreau and Doolan (2016) achieved
RMSE of approximately 2.1 dB with ensemble methods. The superior performance in the
current study likely stems from systematic hyperparameter optimization and the inherent
suitability of Gradient Boosting for this problem structure.

4.6 Limitations and Caveats
Several limitations warrant acknowledgment:

e Dataset Constraints: The NASA dataset represents a specific airfoil geometry
(NACA 0012) under controlled conditions. Generalization to other airfoil families
requires validation.

e Experimental Uncertainty: Wind tunnel measurements inherently contain
measurement error (1 dB typical), establishing a lower bound on achievable
prediction accuracy.

e Steady-State Assumption: The model predicts time-averaged noise levels, not
transient phenomena or spectral characteristics.
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e Feature Availability: All five input parameters must be measurable or
computable for predictions.

5. Conclusion
5.1 Summary of Contributions

This research successfully demonstrates the efficacy of advanced machine learning
methodologies for airfoil self-noise prediction, with three principal contributions:

Methodological Contribution: A systematic framework for algorithm selection,
hyperparameter optimization, and rigorous validation of regression models for
aerodynamic acoustics. The comparative analysis reveals that Gradient Boosting, when
properly tuned, achieves exceptional predictive accuracy (R2=0.9565) sufficient for
engineering applications.

Scientific Contribution: Quantitative feature importance analysis confirming frequency
(45.2%) and suction side displacement thickness (23.8%) as dominant noise determinants,
providing empirical validation of physical theories using data-driven methods.

Practical Contribution: A reproducible Python implementation enabling immediate
application in aerodynamic design workflows, with clear guidance on expected
performance and limitations for each algorithm.

5.2 Key Findings

1. Gradient Boosting emerges as the optimal algorithm, achieving test
RMSE=1.4756 dB (48.4% improvement over baseline) and explaining 95.65%
of noise variance.

2. Hyperparameter optimization proves critical for Gradient Boosting
(48.4% improvement) and SVR (29.8% improvement), while Random Forest
demonstrates robustness to parameter selection.

3. Frequency dominates noise prediction (45.2% importance), followed by
suction side displacement thickness (23.8%), with these two parameters
accounting for over two- thirds of predictive power.

4. All models exhibit some overfitting, with Random Forest showing the largest
train-test gap and SVR the smallest.

5. Cross-validation reveals performance variability, indicating sensitivity to
training data composition.

5.3 Recommendations for Practice
Based on the experimental findings, the following recommendations are offered:

e For maximum accuracy: Implement tuned Gradient Boosting with
parameters n_estimators=200, learning_rate=0.2, max_depth=5

e For robustness with minimal tuning: Deploy Random Forest with default parameters
e For applications requiring interpretability: Utilize tree-based methods with
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feature importance analysis

e For physically constrained predictions: Consider SVR when maximum-
margin properties align with domain knowledge

5.4 Future Research Directions
Several promising avenues for future investigation emerge:

Physical Constraint Integration: Incorporate known physical relationships as soft
constraints during training to improve extrapolation beyond training distribution.

Deep Learning Architectures: Explore neural network designs incorporating
convolutional layers for spectral analysis.

Multi-fidelity Modeling: Combine experimental data with lower-fidelity computational
simulations to expand training coverage.

Uncertainty Quantification: Develop probabilistic predictions capturing both aleatoric
and epistemic uncertainty.

Transfer Learning: Investigate fine-tuning strategies to adapt models to new airfoil
geometries with minimal additional data.

Spectral Prediction: Extend from overall sound pressure level to frequency-resolved noise
spectra.

5.5 Closing Remarks

This investigation establishes that machine learning, particularly optimized Gradient
Boosting, provides a powerful complement to traditional aerodynamic noise prediction
methods. The ability to achieve engineering-grade accuracy (RMSE < 1.5 dB) while
requiring only five input parameters positions these models for immediate practical
application. As aerodynamic systems increasingly operate in noise-sensitive environments,
such data-driven capabilities will prove essential for designing quieter, more socially
acceptable technologies.
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Abstract

Lichens are an unexploited yet, but promising source of natural dyes for textile and other
industrial applications. As symbiotic organisms, lichens are composed of a fungal partner and
photosynthetic alga or cyanobacterium. These microorganisms produce a large variety of novel
secondary metabolites, with many having coloration properties. Lichen-derived dyes have
traditionally been used to achieve purple, red, brown, yellow and orange shades onto wool and
silk fabrics. The growing environmental concerns related to synthetic dyes have restored the
usage of natural colorants. Lichen-based natural dyes have several advantages over synthetic
dyes including biodegradability, low toxicity, and environmental friendliness. Moreover,
lichen-based natural dyes provide extra functionalities such as antimicrobial, antioxidant, and
UV-protective capability along coloration. However, the slow growth rate of lichens, challenges
in large scale production and sustainable harvesting of natural colorants are the major
limitations in the development of lichen-based natural dye applications. However, recent
advancements in biotechnology, cultivation and harvesting approaches may help to overcome
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these limitations. Altogether, lichens are representing a promising and sustainable source of

natural colorants for textile applications.

Keywords; Natural dyes, lichen-derived dyes, sustainability, bio-economy, textile industry,
and biological properties.
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THE COMPUTATIONAL STUDY OF FRACTIONAL ORDER LANE-EMDEN
DIFFERENTIAL EQUATIONS ARISING IN FINANCIAL ACCOUNTING VIA SHIFTED
LEGENDRE COLLOCATION SCHEME
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Abstract

In this work, a shifted Legendre orthogonal polynomial based on collocation method is implemented for
the obtaining computational solution of fractional order Lane-emden differential equations. The
proposed numerical technique is applied to both linear and non-linear problem. These Lane-emden
differential equations in the Caputo sense. The proposed method transforms the entire problem into a
system of linear or non-linear algebraic equations, which is then solved numerically. Error analysis and
approximation bounds are also discussed. To validate the implemented numerical scheme, various
examples from the literature are compared, demonstrating the accuracy of the method even when using
only a few terms of the Legendre polynomials. The numerical results show that the shifted Legendre
collocation technique (SLCT) is both simple and efficient for solving a wide range of FOMDDEs.

AMS Subject Classification: 34A08, 34K37

Keywords: Caputo fractional derivative; Legendre polynomials; Collocation method;
Fractional order Lane-emden differential equations; Convergence Analysis.

1 Introduction

In last four decades, ordinary and partial differential equations have been utilized many
numerous area due to their frequent appearance in various fields of biology, fluid mechan- ics,
physics and engineering. Consequently, considerable attention has been devoted to the solutions
of fractional ordinary and partial differential equations of physical interest and it is yet novel.
The fractional differential operators play an important role to describe many actual problems in
natural science. It gives more degree of freedom as compared to integer order differential
operator. It offers tremendous new features for researchers and thus becomes more useful in
various fields. Fractional differential operators have been applied in modeling of memory
dependent phenomena and anomalous propagation of complex media such as porous media,
memory and hereditary properties of many materials and processes, such effects are neglected
in comparison to integer order models.
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COMPUTATIONAL PERSPECTIVE: DFT+U AND MOLECULAR DYNAMICS
APPROACHES
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Abstract

—P=€uz=—Se is a highly promising thermoelectric material due to its low lattice thermal
conductivity and favorable electronic transport properties. In this work, we employ a
multiscale computational approach that combines DFT+U and molecular dynamics to
investigate its thermoelectric behavior. The electronic structure and transport coefficients are
obtained from DFT+U and Boltzmann transport calculations, while temperature-dependent
lattice dynamics and thermal conductivities are evaluated using equilibrium and non-
equilibrium molecular dynamics simulations. The combined results allow us to determine
the thermoelectric figure of merit ZT and to clarify the role of Cu-d electron correlations and
dynamic disorder in charge and heat transport. This integrated methodology provides a
reliable framework for predicting thermoelectric performance in complex chalcogenides and
can be extended to other correlated materials.

Keywords: Thermoelectric materials Beta-Cu2Se, DFT+U, Molecular dynamics Electronic
transport, Lattice thermal conductivity Multiscale modeling
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FABRICATION OF LAYERED INORGANIC NANOCOMPOSITES FOR
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Water contamination by toxic heavy metal ions poses serious risks to human health and aquatic
ecosystems, creating an urgent need for efficient and selective purification materials. This
research focuses on the fabrication of layered inorganic nanocomposites designed for targeted
removal of hazardous metal ions from contaminated water. The study will synthesize layered
host materials such as metal hydroxides, phosphates, or silicates and modify them with
functional inorganic phases to enhance surface reactivity and ion-exchange capacity. Structural
tuning at the nanoscale will be employed to control interlayer spacing, surface charge, and
active binding sites for selective capture of ions such as lead, cadmium, and mercury.
Adsorption behavior will be evaluated under varying pH, temperature, and competing ion
conditions to simulate real water systems. Mechanistic insights will be obtained through kinetic,
isotherm, and thermodynamic analyses supported by advanced material characterization. The
research aims to develop low-cost, regenerable inorganic nanocomposites that combine high
selectivity, rapid uptake, and long-term stability for sustainable water purification applications.

Keywords: Layered nanocomposites; Heavy metal adsorption; Inorganic materials; Water
purification; lon exchange; Environmental remediation
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EPIGENETIC REGULATION OF GROWTH AND REPRODUCTIVE TRAITS IN FARM
ANIMALS: MECHANISMS, MARKERS, AND BREEDING IMPLICATIONS
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Abstract

Epigenetic regulation has become an important process that can connect the effects of the environment
to phenotypic variation in farm animals. This research paper brings together available information on
DNA methylation, histone modification, and non-coding RNA pathways in regulating growth,
reproduction, and metabolic efficiency in the diverse equipped livestock species. Special consideration
is made to early-life nutritional, environmental and management exposures that cause heritable
epigenetic changes of lifetime performance. Recent developments in epigenomic profiling technologies
and the ways of integrating into contemporary breeding programs are addressed, with the opportunities
of enhancing the accuracy of the selection being discussed on the basis of the technologies. The paper
uncovers issues that are major in epigenetic stability, transgenerational inheritance, and ethical issues
and reiterates that epigenetics can improve productivity and flexibility in animal production systems.

Keywords: epigenetics; livestock breeding; growth traits; reproductive performance; phenotypic
regulation

1.0 Introduction
1.1 Concept of Epigenetics in Animal Biology

Epigenetics describes a set of molecular mechanisms that regulate gene expression without altering the
sequence of the DNA, and thus, affecting the phenotype by altering the chromatin structure and
transcription. Epigenetic regulation plays a crucial role in embryonic development, cell lineage
specification, tissue differentiation and physiological homeostasis in the biology of animals (Allis &
Jenuwein, 2023; Wang and lbeagha-Awemu, 2021). These main epigenetic processes are DNA
methylation, histone post-translational modifications, chromatin remodeling, and non-coding RNA-
mediated regulation, and these processes act in interaction with each other to regulate genome
accessibility and gene activity. Epigenetics processes have gained more and more attention in livestock
species owing to their capacity to describe the phenotypic variation that cannot be entirely described by
genetic polymorphisms. In contrast to genetic mutations, epigenetic marks are dynamic and reversible
and very sensitive to internal physiological cues and external environmental conditions (Zhang et al.,
2022). This is what allows livestock to respond to nutrition, climatic and management alterations and as
a result, epigenetics has been identified as the key to productivity, health and resilience in contemporary
animal production frameworks.

DNA methylation is the best studied of the epigenetic mechanisms in livestock. It is generally the
introduction of methyl group on cytosine bases in CpG dinucleotides and it is commonly linked with
transcriptional inhibition when it is found in promoter or enhancer areas (Zeng et al., 2025). The
experiment has shown that genome-wide methylation in cattle, pigs, sheep, and poultry has a strong
correlation with each of the characteristics of muscle development, milk production, reproductive rates,
immune response, and feed efficiency (Canovas et al., 2020; Zhang et al., 2023).

Further regulation of chromatin compaction and transcriptional potential is provided by the histone
modifications of acetylation, methylation, phosphorylation, and ubiquitination. These changes serve as
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molecular cues, which activate transcriptional machinery or repressive complexes to fine-tune the
expression of genes in a tissue- and stage-specific way (Kouzarides, 2022). Histone modification pattern
in the livestock has been associated with differentiation of the muscle fibers, adipogenesis, and
development of the reproductive tissues (Li et al., 2024). Moreover, there are non-coding RNAs
(ncRNASs) including microRNAs (miRNAs), long non-coding RNAs (IncRNAs), and circular RNAs
that are significant in post-transcriptional regulation, as well as in chromatin remodeling. These
molecules play a crucial role in maintaining epigenetic control, which alters the mRNA stability,
translation, and chromatin interactions, and they have been actively involved in controlling economic
significant characteristics in farm animals (Jin et al., 2021; Zhou et al., 2024).

1.2 Environmental-Phenotype Interactions in Livestock

The ability to act as a molecular interface between the environment and the genome is one of the
characteristics of epigenetic control. Environmental factors including nutritional, thermal, pathogen
pressure, housing, and management practices are continually exposes livestock to environmental factors.
Such exposures may cause epigenetic changes that change gene expression patterns with resulting
phenotypic changes (Wang et al., 2021; Gonzalez-Recio et al., 2023).

One of the strongest environmental programming of the epigenetics in livestock is nutrition. Gestation
dietary composition, especially protein availability, energy intake, and micronutrient intake, has been
demonstrated to have an effect on the patterns of DNA methylation and histone modification in
developing embryos, therefore, impacting muscle growth, adiposity, metabolic efficiency, and immune
competence in offspring (Duarte et al., 2021; Diniz et al., 2023). These effects are often long lasting
even after the initial exposure and thus the importance of managing nutrition at early stages of life.

Heat stress is also an example of environmental stressors that have been shown to cause epigenetic
alteration that affects thermotolerance, reproductive efficiency, and milk production in dairy cattle and
poultry (Sigdel et al., 2021; Kim et al., 2022). As an example, heat stress has been linked to disturbed
methylation of genes that deal with oxidative stress response and cellular metabolism that have long-
term effects on the performance of animals. On the same note, epigenetic landscapes can be reformed
in response to disease challenges, immune activation, and immunology and disease resistance (Liang et
al., 2022).

Early development stages, in particular, prenatal, neonatal, and weaning events, are epigenetic plasticity
windows. These stages are more vulnerable to environmental regulation and their interference can cause
a life-long impact on the growth, reproduction, and health of an organism (Reynolds et al., 2020; Zhang
et al., 2022). This phenomenon has been in line with the developmental origins of health and disease
(DOHaD) model which has been progressively used in the production of livestock to enhance lifetime
performance and soundness.

1.3 Reasoning and Claim of the Review.

Although there have been significant developments of quantitative genetics and genomic selection,
genomic information cannot completely explain the observed phenotypic variability of livestock
populations especially in changing and varied environmental conditions. The traditional breeding
methods mostly concentrate on variation in DNA sequences without taking into account the regulatory
mechanisms that may be brought about by the environment and can affect genes expression (Gonzalez-
Recio et al., 2023). Therefore, increasing awareness of the fact that epigenetic data may be used to
complement genomic data to predict complex traits is taking place.

Developments in recent technologies of epigenomic profiling namely the whole-genome bisulfite
sequencing, reduced representation bisulfite sequencing, ATAC-seq, ChIP-seq, and RNA-sequencing
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capabilities have made it possible to map epigenetic landscapes in livestock species in high-resolution
(Zeng et al., 2025; Li et al., 2024). These instruments have never been used to give unprecedented ideas
on discovering epigenetic biomarkers to be linked with the productivity, adaptability and resistance to
disease. Additionally, combining epigenomic data with genomic, transcriptomic, and phenotypic data
promotes the establishment of multi-omics-based methods of breeding.

The purpose of this review is to summarize recent innovations (2020-present) in the field of epigenetics
of livestock with reference to DNA methylation, histone modifications, and non-coding RNAs.
Particular focus is placed upon environmental and management exposures during the early-life, which
cause long-lasting or heritable epigenetic modifications. Also, the review critically discusses the issues
surrounding epigenetic stability, transgenerational inheritance, data integration, and ethical issues and
points out opportunities in the future to integrate epigenetics with sustainable livestock production
systems and precision livestock production.

Significant Epigenetic Processes in Animals.

In livestock, the regulation of epigenetics takes place via intertwined processes that jointly establish the
structure of the chromatin, transcriptional activity and phenotypic expression. The three major
epigenetic mechanisms, which are DNA methylation, histone modification, and non-coding RNA
control are synchronized to effect developmental processes, environmental responsiveness, and
economically significant phenotypes.

2.1 DNA Methylation

The molecular basis of enzymatic regulation is unknown and may involve a variety of mechanisms and
enzymes, like phosphorylation, nitration, oxidation, and hydrocarbonation.<|human|>2.1.1 Mechanisms
and enzymatic regulation The molecular basis of enzymatic regulation remains unclear and it can
involve various mechanisms and enzymes, such as phosphorylation, nitration, oxidation and
hydrocarbonation.

The best known modification of epigenetics in livestock species is the DNA methylation. It is a covalent
addition of an extra methyl group to 5'-cytosine residues which is catalyzed by DNA methyltransferases
(DNMTS), such as DNMT1, DNMT3A and DNMT3B (Zeng et al., 2025). DNMT1 plays the key role
of preserving the pattern of methylation during replication of DNA, and the de novo methylation is
executed by DNMT3A and -DNMT3B in embryogenesis and differentiation of cells.

Overall, promoter regions and regulatory elements, which are the subject of DNA methylation, are
related to transcriptional repression, whereas gene-body methylation can be linked to active transcription
and alternative splicing (Zhang et al., 2023). The dynamics of the DNA methylation process enable
livestock genomes to be sensitive to environmental factors including nutrition, heat stress, and disease
exposure, so they can achieve phenotypic plasticity without a long-term genetic remodeling change.

2.1.2 DNA Methylation Patterns in Livestock Species

DNA methylations in all parts of the genome have shown species-, tissue-, and development stage-
specific methylation patterns in cattle, pigs, sheep, goats, and poultry. Differentiation in the methylation
of genes related to muscle development, lipid metabolism, immune response, and lactation has been
associated with gene variation in meat quality, milk production, and resistance to diseases in cattle (beef
and dairy) (Canovas et al., 2020; Wang and Ibeagha-Awemu, 2021). DNA methylation landscapes of
feed efficiency, growth rate, and adiposity in pigs have been correlated with specific methylation
markers in pathways involved in energy metabolism and muscle fiber composition (Zhang et al., 2023).
Likewise, the research on poultry has shown that the DNA methylation is relevant to the growth
performance, egg production and heat tolerance which confirms its applicability across intensive
production systems (Kim et al., 2022). It is interesting to note that early development stages are

288



MeetCon
www.meetcon.org
MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

characterized by strong epigenetic reprogramming, where patterns of methylation are formed or
eliminated. The disruptions of the environment around such times may create enduring changes of the
methylation, which affect lifetime output (Diniz et al., 2023).

2.2 Histone Modifications

The structural nucleus of nucleosomes is composed of histone proteins, which are highly modified by a
variety of post-translational modifications such as acetylation, methylation, phosphorylation,
ubiquitination and sumoylation. These are the changes that are mostly made on the N-terminal tails of
histone H3 and H4 and are molecular cues that control chromatin accessibility (Kouzarides, 2022). The
histone acetylation, which is usually related with transcriptional activation, results in less compaction
of the chromatin through neutralization of positive charges on the histones. However, methylation of
histones can both activate and suppress transcription depending on the residue and extent of methylation
at that residue (Allis and Jenuwein, 2023).

2.2.2.1 Ability of Histone Modifications to Regulate Gene Expression.

In livestock, histone modulations are important in the regulation of genes involved in muscle
differentiation, adipogenesis, reproductive development and immune responses. Indicatively, histone
acetylation has been identified to have an effect of augmenting the expression of myogenic regulatory
factors in skeletal muscle development in cattle and pigs, but repressive histone marks are connected to
adipogenic lineage commitment (Li et al., 2024).

Patterns in histone modification are extremely sensitive to environment stimuli. The histone acetylation
and methylation patterns have been found to change with nutritional manipulations, thermal stress and
exposure to pathogens causing gene expression modifications, which translate into growth efficiency
and stress resilience (Gonzalez-Recio et al., 2023). These results indicate the relevance of the histone
modifications as tools of environment-induced phenotypic variation in livestock.

2.3 Non-Coding RNA Pathways
2.3.1 MicroRNAs (miRNAs)

MicroRNAs are post-transcriptional gene regulators that are short (approximately 22 nucleotides) non-
coding RNAs which bind complementary sequences on target mRNAs leading to the mRNA
degradation or translational repression. In animals, miRNAs have been largely involved in muscle
growth, fat storage, reproductive efficiency, and immunity (Jin et al., 2021). As an example, particular
miRNAs were described as important regulators of the processes of myogenesis and adipogenesis in
cattle and pigs to affect the meat characteristics of tenderness and intramuscular fat levels (Zhou et al.,
2024). Besides, the expression of miRNA is sensitive to environmental factors, and it can serve as a
biomarker of the stress and disease adaptation.

2.3.2 Long Non-Coding RNAs (IncRNAS)

Long non-coding RNAs (IncRNAS) whose length is usually more than 200 nucleotides are regulators of
gene expression that act in a variety of ways, such as chromatin remodelling, transcriptional interference,
and RNA-protein interactions. The recent findings have established that IncRNAs play an important role
in the regulation of adipogenesis, muscle differentiation, and metabolic processes in livestock (Li et al.,
2024). IncRNAs have been identified to in interact with chromatin-modifying complexes in cattle and
pigs, and therefore, affect histone modification patterns and DNA methylation states at regulatory loci.
This underscores their position of being integrators of various epigenetic processes.

289



MeetCon
www.meetcon.org
MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

2.3.3 Other Non-Coding RNAs Regulators.

Other non-coding RNAs, including circular RNAs (circRNASs) and small interfering RNAs (SiRNAS),
are also becoming significant regulators of gene expression in livestock in addition to miRNAs and
IncRNAs. In spite of the fact that the studies in this field are still in its early stages, there is some evidence
to show that the molecules can help with stress response, immunology, and development (Zhou et al.,
2024). The processes of epigenetics are critical to the regulation of economical traits of livestock by the
alteration of gene expression patterns that support growth, reproduction, metabolic effectiveness, health,
and adaptability. These characteristics are usually polygenic and complex and are highly affected by the
environmental and management circumstances. The epigenetic control offers a biological system under
which the environmental cues are translated into the stable but adaptable phenotypic consequences.

3.1 Epigenetic Regulation of Growth and Development

The growth performance of livestock such as body weight gain, muscle mass accretion, and skeletal
development are highly regulated by epigenetic processes that control the active expression of genes
Myogenesis, cell proliferation and energy metabolism. Methylation of DNA that occurs during prenatal
and early postnatal development is especially important to influence the number and type of muscle
fibers, which later influence the meat production and quality (Zhang et al., 2022; Diniz et al., 2023).

Methylation genome-wide analyses of cattle and pigs have detected differentially methylated regions
(DMRs) in relation to significant growth-regulating genes including the MYOD1, MYF5, IGF1 and
MSTN. Variation in muscle growth rate, carcass composition and feed efficiency have been associated
with changes in the state of these genes (Zhang et al., 2023; Li et al., 2024). Histone alterations also aid
in growth regulation in that they determine chromatin availability in myogenic locus, which affects the
time and degree to which the muscle cell differentiates.

Growth-related gene expression is further narrowed down by non-coding RNAs. A few miRNAs, such
as miR-1, miR-133, and miR-206, were demonstrated to regulate muscle cell proliferation and
differentiation in various livestock species, and thus their conserved role in muscle development (Jin et
al., 2021; Zhou et al., 2024). Taken together, these epigenetic processes form the growth paths and their
efficiency of production.

3.2 The Epigenetic Control of Reproductive Performance.

A vital factor that determines the livestock productivity and profitability is reproductive efficiency.
Normal gametogenesis, embryonic development, placental activity and reproductive hormone signaling
all require epigenetic regulation. Entry into DNA methylation reprogramming during the development
of germ cells facilitates adequate genomic imprinting and fertility, and any interference can cause a
decrease in reproductive performance (Reynolds et al., 2020). The altered patterns of DNA methylation
in reproductive tissues have been linked to the abnormal functions of the ovaries, low-quality of sperm,
and disturbed estrous cyclicity in cattle and pigs (Wang and Ibeagha-Awemu, 2021; Gonzalez-Recio et
al., 2023). The histone modifications also control folliculogenesis, spermatogenesis and folliculogenesis
genes by controlling the chromatin structure and transcriptional activity.

Non coding RNAs are also essential in the regulation of reproduction through regulating the gene
networks that participate in hormone signaling, gametogenesis, and embryo health. In particular, given
the suggestion that certain miRNAs can be used to regulate oocyte quality and embryo development in
cattle, the miRNAs may serve as the regulators of assisted reproductive technologies and genetic
improvement programs (Zhou et al., 2024). These results highlight the relevance of epigenetic control
in maintaining production efficiency in various production environments.
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3.3 Metabolic efficiency and Feed Utilization Epigenetically regulated.

The efficiency of metabolism, such as feed conversion efficiency and the use of nutrients, is one of the
major characteristics that determine the sustainability of livestock production systems. Metabolic
pathways controlling glucose and lipid metabolism, mitochondrial activity and energy homeostasis are
found under the control of epigenetic mechanisms. DNA changes of metabolically related genes through
DNA methylation have also been found to affect the feed efficiency and body structure of pigs and cattle
(Zhang et al., 2023; Li et al., 2024).

Gestation nutrition of the mother may cause epigenetic changes in progeny that influence future
efficiency in terms of metabolism. Research has been shown to change the pattern of DNA methylation
and histone modification of genes that regulate adipogenesis and insulin sensitivity due to prenatal
undernutrition or overnutrition which has long-term effects on growth efficiency and fat deposition
(Duarte et al., 2021; Diniz et al., 2023). These results indicate the influence of epigenetic programming
in early-life on metabolic phenotypes.

Non-coding RNAs are also expected to regulate metabolism through gene expression in adipose tissues
and skeletal muscle and therefore miRNAs and IncRNAs that regulate lipid metabolism and
mitochondrial biogenesis have been linked to differences in feed efficiency and carcass quality, which
provide potential biomarkers to select (Li et al., 2024).

3.4 Stress Response- Health-Disease Resistance Epigenetic Regulation.

The livestock are often exposed to environmental and physiological stressors, such as heat stress, the
issue of pathogens and stress associated with management. The epigenetic regulation is playing the key
role in mediating the adaptive response to these stressors by changing the pattern of gene expression
related to immune functioning, oxidative stress response, and cellular homeostasis (Sigdel et al., 2021;
Kim et al., 2022). Heat stress has been demonstrated to provoke DNA methylation and histone
modifications alterations in the genes of heat shock response, antioxidant defense, and metabolic
adaptation with long-term effects on productivity and reproductive performance (Kim et al., 2022).
Likewise, immunological exposures have the capacity to remodel epigenetic patterns that regulate
immune memory and immune resistance to disease in various livestock species (Liang et al., 2022).

Notably, a few of the epigenetic changes caused by stress can potentially stay over the course of
exposure to the stressor and can lead to long-term phenotypic accommodation or susceptibility. The
mechanisms are highly important to understand how to make animals more resilient and create
management policies that will improve health and welfare without compromising productivity.

4.0 The Programming of Epigenetics in Livestock during early life.

Early-life epigenetic programming is defined as the mechanism that environmental exposures to critical
developmental periods cause stable epigenetic changes that phenotypically affect the expression of
genes in later life. This idea has become more and more popular in livestock, as early stages of
development, especially prenatal development and neonatal development and early post-weaning stages
are associated with large-scale epigenetic reprogramming and organ development. Long-term effects of
environmental disturbances in these times on growth, reproduction, metabolic efficiency and health can
therefore be observed.

4.1 Prenatal Nutritional Programming

The pathway of epigenetic programming in livestock is largely determined by the maternal nutrition in
gestation. The global patterns of DNA methylation are set and tuned during embryonic and fetal
development and the developing fetus is especially prone to nutritional cues. The profiles of DNA
methylation and histone modification have been demonstrated to be changed by variations in maternal
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energy intake, protein supply, and micronutrient availability and have long-term effects on the
phenotype of the offspring (Diniz et al., 2023; Reynolds et al., 2020). Prenatal undernutrition in
ruminants was linked to the changes in methylation of myogenesis, adipogenesis, and metabolic-
regulating genes, resulting in decreased muscle fiber count and high levels of fat deposition among
offspring (Duarte et al., 2021; Zhang et al., 2022). On the other hand, maternal overnutrition may cause
epigenetic alterations exposing also children to metabolic ineffectiveness and excessive adiposity. These
results indicate that nutritional deficiency or excess may impair the best epigenetic programming.

Micronutrients like folate, choline, methionine and vitamin B12 are especially vital since they directly
engage in the one-carbon metabolism which provides the methyl groups to be used in the formation of
DNA methylation. Poor maternal nutrition with these nutrients has been associated with deviant DNA
methylation of growth and immune system controlling genes in livestock newborns (Wang and Ibeagha-
Awemu, 2021).

4.2 Postnatal Nutrition and Early management practices.

The other important epigenetic plasticity period is after birth, the postnatal, where nutrition and care
practices could influence the later phenotypic consequences. Colostrum is consumed, milk design, and
creep feeding plans as well as initial dietary shifts affect epigenetic control of genes implicated in
metabolic, immune development, and gastrointestinal development (Gonzalez-Recio et al., 2023).

In swine and poultry, early dietary interventions were also found to alter DNA methylation and miRNA-
MRNA expression patterns in metabolic tissues that influence later-in-life feed efficiency and growth
(Zhang et al., 2023; Zhou et al., 2024). Likewise, epigenomic changes in stress response and immune
activation genes because of pre-weaning stress could raise disease vulnerability and decrease productive
power. Epigenetic responses can also be caused by management factors including stocking density,
handling practices, and housing conditions which can be induced during early life. Histone acetylation
and miRNA expression changes due to stressful management conditions can be maintained into
adulthood and affect behavioral and physiological characteristics (Kim et al., 2022).

4.3 Stresses of the Environment and Epigenetic Response

Changes in the epigenome induced by environmental stressors, such as heat stress, hypoxia and exposure
to pathogens, during early development may influence adaptive changes in later life. DNA methylation
of thermoregulation, oxidative stress response, and cellular metabolism-related genes have been
reported to change due to heat stress either during gestation or early postnatal life, in cattle and poultry
(Sigdel et al., 2021; Kim et al., 2022). Such epigenetic modifications may make the person more tolerant
to the same stressors in later life and can have an adaptive function. Nevertheless, they may also trade-
off, i.e. low rate of growth or reproductive efficiency. Immune challenges in early-life also result in the
epigenetic regulation of immune genes, which affect immune competence and ability to resist diseases
during the lifespan of the animal (Liang et al., 2022).

4.4 Long-term and Lifetime performance outcomes.

The lifelong performance phenotypes of epigenetic programming in early life are manifested in
performance, such as efficiency of growth, reproductive success, metabolic health, and longevity. Marks
that are laid down in early development may be preserved in numerous tissues and the pattern of gene
expression may persist far beyond the termination of the exposure to which the marks were initially laid
down (Zeng et al., 2025).

Longitudinal research has shown that intervention programs at early stages of life with nutrition and
environmental conditions can result in epigenetic patterns that are long-lasting and are associated with
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better or worse productivity. This demonstrates the prospect of strategic early-life management as a
performance and resilience agent on livestock. In terms of production, the knowledge of early-life
epigenetic programming offers the possibility to streamline the practices of maternal and neonatal
management to obtain sustainable gains in productivity and welfare of animals.

4.5 Transgenerational Epigenetic Inheritance of Livestock.

Transgenerational epigenetic inheritance is defined as a non-formation of DNA sequence-independent
epigenetic information transmission. This has received growing scientific attention in livestock systems
since, in this context, the notion is that, environmental exposures incurred by parents, especially under
critical developmental periods, may have an impact in ensuing generations on phenotypes. The
knowledge on the scope, processes, and constraints of epigenetic inheritance is vital in the appraisal of
the applicability to breeding programmes and productive longevity.

Figure 1. Transgenerational Epigenetic Inheritance Pathways in Livestock Systems

5.1 Idea and Biological Foundation of Epigenetic Inheritance.

In gametogenesis and early embryonic development, there is global reprogramming of epigenetics
which involves global erasure and re-establishment of DNA methylation patterns. This mechanism is
believed to erase epigenetic signature to guarantee normal growth. Nevertheless, there is a growing body
of evidence that not all epigenetic marks are reprogrammed and can be passed on between generations
(Perez & Lehner, 2019; Wang and Ibeagha-Awemu, 2021).

In farm animals, epigenetic inheritance can be accomplished in several ways, such as failure to erase
DNA methylation and histone retention in sperm and transmission of non-coding RNAs through
gametes. These mechanisms offer possible channels by which the environmental information can be
embodied biologically and transmitted to the offspring (Zeng et al., 2025). Notably, epigenetic effects
that are present in F3 generation, regardless of maternal exposure, or F2 generation, regardless of
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paternal exposure, are normally referred to as the true transgenerational inheritance, so that the effects
of direct exposures are not considered.

5.2 Evidence of transgenerational epigenetic effects in livestock

Empirical data supporting transgenerational epigenetic inheritance in livestock is still growing but not
compared to model organisms. However, a number of studies have found intergenerational epigenetic
modulations with regard to nutrition, stress, and exposure to the environment. As an example, the
maternal restriction of nutritional intake during gestation has been associated with changes in the
patterns of DNA methylation and lower growth performances in the offspring, and some of them were
observed in the next generation (Diniz et al., 2023; Reynolds et al., 2020). Heat stress and nutritional
stress have been linked to epigenetic modifications in cattle which have been linked to gene expression
changes and performance phenotypes in progeny, indicating a partial or semi-transmission of epigenetic
information (Sigdel et al., 2021). Likewise, pigs have also demonstrated enduring changes in the gene
methylation of metabolic and growth-related genes across generations due to the nutritional
interventions in the early life (Zhang et al., 2023).

The extent of these effects being intergenerational and reproducible is still under active research,
although these results do indicate the potential of genetic inheritance through epigenetics. Most of the
noted effects can be in the intergenerational plasticity, but not the transgenerational inheritance and this
necessitates multi-generation studies that are well designed.

5.3 Epigenetic Marks, Stability, Reversibility, and Context Dependency.

One of the difficulties of using the concept of epigenetic inheritance in the breeding of livestock is
epigenetic mark stability. Alterations in epigenetics are dynamic in nature and are potentially sensitive
to changing environments, management practices and life stages. On the one hand, this plasticity allows
adaptive responses; on the other hand, it increases the complexity of predicting the phenotypic outcomes
in the long term (Gonzalez-Recio et al., 2023).

Certain epigenetic marks especially those laid down early in development seem to be more stable and
recalcitrant to reprogramming. But there are those that can be reversible or contextual and they vary
depending on the new environmental conditions. This creates some serious concerns regarding the
consistency of epigenetic markers as a selection source and the validity of their comparisons across
production systems.

Moreover, there is another complication involving the interplay of genetic variation and epigenetic
regulation. The genetic background may also have a role in controlling the formation, retention, and
transmission of epigenetic marks, indicating that epigenetic effects may not be consistent across breeds
or populations (Wang and Ibeagha-Awemu, 2021).

5.4 Implications to Livestock Breeding and Selection.

Epigenetic inheritance is potentially very significant to livestock breeding strategies. In case some
epigenetic marks that affect productivity, resilience or health are reliably passed across generations, they
may supplement genomic data and increase the accuracy in selection. This applies especially to the case
of traits that have high environmental factors like heat tolerance, resistance to diseases and feed
efficiency (Zeng et al., 2025).

Nevertheless, breeding programs involving the incorporation of epigenetic inheritance should be done
carefully. The short-lived nature of certain epigenetic marks, ethical and practical issues dictate that
some of them need strict validation before use. The strategies of breeding have to be able to differentiate
between long-term, stable, and heritable, epigenetic variation and the immediate effects of the
environment to prevent unintended consequences. In sum, even though transgenerational epigenetic
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inheritance has potential in enhancing the livestock productivity and adaptability, more studies are
necessary to understand its mechanisms, stability, and practicality in the commercial production set-ups.

Recent efforts in the development of epigenomic profiling technologies have revolutionized the field of
epigenetic regulation in livestock, through the ability of genome wide, high-resolution characterization
of epigenetic marks. The technologies can give important information on the interaction between
environmental factors and the genome to control economically valuable characteristics, such as growth,
reproduction, metabolic efficiency, and stress resistance. The development of epigenomic technologies
in animal science studies is one of the biggest advances towards accurate livestock breeding.

6.1 DNA Methylation Profiling Technologies

The best-investigated epigenetic change in livestock is DNA methylation because it is relatively stable
and has a powerful connection with the regulation of genes. Whole-genome bisulfite sequencing
(WGBS) is the most common method of genome-wide DNA methylation profiling to provide single-
base resolution of the methylation pattern across the whole genome. Despite the fact that WGBS is the
gold standard, it is quite prohibitive because of its cost and complexity of data that can restrict its
application in large livestock groups (Zeng et al., 2025).

Incorporating a reduced-representation bisulfite sequencing (RRBS) and targeted bisulfite sequencing
methods have become cost-efficient as they allow examining CpG-rich promoter and regulatory element
genomic areas. These have been able to identify differentially methylated regions that are correlated
with growth performance, fertility and environmental adaptation in cattle, pigs and poultry (Zhang et
al., 2022; Sigdel et al., 2021).

Moreover, array-based methods like the Illumina bovine methylation array have helped to conduct high-
throughput methylation studies and allow population scale epigenetic studies. Such platforms can
combine data on methylation with genomic selection pipelines, which offers new prospects of marker-
assisted breeding. Histone modification mapping is used to detect changes in histone modification levels
in vivo or in vitro, including histone proteins and histone chromatin.<|human|>6.2 Histone Modification
Mapping Histone modification mapping is applied to measure changes in the level of histone
modification in vivo or in vitro of both histone proteins and histone chromatin.

His-tag modifications such as acetylation, methylation, phosphorylation, and ubiquitination have a
significant role in the organization of the chromatin and transcriptional regulation. The main method of
mapping the genomic-scale histone modifications is chromatin immunoprecipitation sequencing (ChIP-
seq). Recent developments in ChlP-seq methods have enhanced sensitivity and minimized the amount
of required input material, thus the technique has continued to be applicable to tissues of livestock
(Wang & Ibeagha-Awemu, 2021).
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The use of ChlIP-seq to map histone modification links to muscle development, adipogenesis, and
immune behavior has been used recently to analyze cattle and pigs. Such studies have identified dynamic
alterations of histone marks during the early development stage and environmental stress factors like
heat and nutritional restriction (Kim et al., 2022; Duarte et al., 2021). New low-input and single-cell
ChlP-seq methods should also improve our knowledge of tissue-specific and cell-type-specific
epigenetic regulation in livestock, but their use is limited because of the cost and technical demands.

6.3 Non-Coding RNA Profiling

Another tier of epigenetic regulation is the non-coding RNAs (ncRNAs), specifically the microRNAs
(miRNAs), long non-coding RNAs (IncRNAs), and circular RNAs (circRNAs). Small RNA sequencing
and high-throughput RNA sequencing (RNA-seq) has now facilitated initiation of profiling of nCRNA
expression patterns in livestock tissues.

Recent findings have established that ncRNAs have important roles in the regulation of muscle
development, lipid metabolism, reproductive activity, and immune response in farm animals. As an
example, miRNA profiling has been able to discover regulatory networks that have been associated with
feed efficiency and stress adaptation in cattle and pigs (Zhou et al., 2024; Liang et al., 2022). Notably,
a few ncRNAs have been found in sperm and oocytes, which may have a role to play in epigenetic
inheritance.

6.4 Multi-Omics and Single-Cell.

The use of single-cell epigenomic technologies will be one of the significant advancements in the
context of studying epigenetic heterogeneity in tissues. Methods including single-cell ATAC-seq (assay
of transposase-accessible chromatin) enable the evaluation of the chromatin accessibility in single cells,
which offers information on how regulation varies with development and differentiation (Gonzalez-
Recio et al., 2023). Combination of epigenomic, transcriptomic, proteomic, and metabolomic data in the
format of multi-omics methods are being implemented in livestock research. Such integrative models
can be used to provide extensive genotype-epigenotype-phenotype characterisation, which enhances the
discovery of useful biomarkers of breeding and management choices.

6.5 Future and Problems of Epigenomic Profiling

Regardless of the fast advancement in technology, there are a number of obstacles that reduce the
application of epigenomic profiling in livestock breeding. These are the high costs, the enormous storage
needs, the inaccessibility of the epigenetic references, and the difficulty in deciphering the epigenetic
variation in different environments and genetic backgrounds.

The future studies are likely to involve the standardization of epigenomic procedures, the creation of
livestock-specific epigenome databases, and the enhancement of computer tools to combine and
interpret the data. Innovation on artificial intelligence and machine learning are also expected to be of
critical importance in the extraction of actionable information out of massive amounts of epigenomic
information (Zeng et al., 2025).

Conclusion

The importance of epigenetic regulation in livestock is to connect phenotypic variation and
environmental factors, and management practices and genes. DNA methylation, histone regulation, and
non-coding RNAs are some of the mechanisms that regulate growth, reproduction, and metabolic
efficiency, stress resistance, and general health. Exposure of the embryo and newborn resulting in
changes in enduring epigenetic patterns can be caused by early life events such as maternal nutrition,
neonatal nutrition and environmental stressors, which have a lifetime impact on performance. These
changes can even be passed on to the next generations and the possible long-term effects on productivity.
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Recent improvements in the technologies of epigenomic profiling, such as genome-wide sequencing of
DNA methylation, histone mapping, and non-coding RNA, make it possible to characterize the
epigenetic landscapes in detail. Such tools provide the possibility to discover functional biomarkers and
apply epigenetic data to breeding schemes, which may enhance the quality of selection and animal
resistance. Although epigenetic modifications and environmental interactions become dynamic,
strategic management and epigenomics-based selection have potential to improve sustainability,
production, and flexibility of livestock systems.

References

Duarte, M. S., Paulino, P. V. R,, Das, A. K., Wei, S., Serao, N. V. L., Fu, X., Harris, S. M., & Dodson,
M. V. (2021). Epigenetic regulation of muscle development in livestock species. Journal of Animal
Science, 99(2), skab010. https://doi.org/10.1093/jas/skab010

Gonzélez-Recio, O., Lopez-Paredes, J., & Pérez-Cabal, M. A. (2023). Integrating epigenomics into
livestock breeding programs. Frontiers in Genetics, 14, 1182145.
https://doi.org/10.3389/fgene.2023.1182145

Kim, J. M., Lim, K. S., Ko, K. B, Ryu, Y. C., & Hong, K. C. (2022). Epigenetic responses to
environmental stress in farm animals. Animals, 12(9), 1107. https://doi.org/10.3390/ani12091107

Liang, Y., Deng, H., Bi, C., Hou, J., & Zhang, L. (2022). Non-coding RNA regulation of immune traits
in livestock. Frontiers in Immunology, 13, 876543. https://doi.org/10.3389/fimmu.2022.876543

Sigdel, A., Abdollahi-Arpanahi, R., Aguilar, 1., & Pefiagaricano, F. (2021). Epigenomic analyses of heat
stress response in dairy cattle. Journal of Dairy Science, 104(3), 3563-3574.
https://doi.org/10.3168/jds.2020-19110

Wang, M., & lbeagha-Awemu, E. M. (2021). Advances in epigenomic technologies for livestock
research. Frontiers in Genetics, 11, 613636. https://doi.org/10.3389/fgene.2020.613636

Zeng, L., Li, X., Groenen, M. A. M., Godia, M., Derks, M. F. L., & Yi, G. (2025). Emerging tools and
applications in livestock  epigenomics. Genomics ~ Communications, 2, e024.
https://doi.org/10.48130/gcomm-0025-0024

Zhang, L., He, J., Guo, Y., & Chen, Y. (2022). Genome-wide DNA methylation analysis in farm
animals. Animals, 12(15), 1984. https://doi.org/10.3390/ani12151984

Zhou, X., Jin, L., Zhang, Y., & Wang, Y. (2024). Functional roles of non-coding RNAs in livestock
epigenetics. Genes, 15(3), 287. https://doi.org/10.3390/genes15030287

Diniz, W. J. S., Reynolds, L. P., Borowicz, P. P., Ward, A. K., & Caton, J. S. (2023). Maternal nutrition
and developmental programming in livestock. Animal Frontiers, 13(1), 45-54.
https://doi.org/10.1093/af/vfac063

Gonzalez-Recio, O., Lopez-Paredes, J., & Pérez-Cabal, M. A. (2023). Epigenetics in animal breeding:
Opportunities and limitations. Frontiers in Genetics, 14, 1182145.
https://doi.org/10.3389/fgene.2023.1182145

Perez, M. F., & Lehner, B. (2019). Intergenerational and transgenerational epigenetic inheritance in
animals. Nature Cell Biology, 21(2), 143-151. https://doi.org/10.1038/s41556-018-0242-9

297



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

Reynolds, L. P., Borowicz, P. P., Caton, J. S., Crouse, M. S., Dahlen, C. R., & Ward, A. K. (2020).
Developmental programming and fetal growth in livestock. Veterinary Clinics of North America: Food
Animal Practice, 36(2), 269-283. https://doi.org/10.1016/j.cvfa.2020.02.006

Sigdel, A., Abdollahi-Arpanahi, R., Aguilar, I., & Pefiagaricano, F. (2021). Genomic and epigenomic
responses to environmental stress in cattle. Journal of Dairy Science, 104(3), 3563-3574.
https://doi.org/10.3168/jds.2020-19110

Wang, M., & Ibeagha-Awemu, E. M. (2021). Epigenetic processes influencing livestock health and
productivity. Frontiers in Genetics, 11, 613636. https://doi.org/10.3389/fgene.2020.613636

Zeng, L., Li, X., Groenen, M. A. M., Godia, M., Derks, M. F. L., & Yi, G. (2025). Emerging frontiers
of  epigenomic inheritance in  livestock. = Genomics = Communications, 2, e024.
https://doi.org/10.48130/gcomm-0025-0024

Zhang, Y., Jin, L., Zhou, X., & Wang, Y. (2023). Intergenerational DNA methylation changes associated
with metabolic traits in pigs. BMC Genomics, 24, 412. https://doi.org/10.1186/s12864-023-09421-7

References

Diniz, W. J. S., Reynolds, L. P., Borowicz, P. P., Ward, A. K., & Caton, J. S. (2023). Maternal nutrition
and developmental programming in  livestock. Animal  Frontiers, 13(1), 45-54.
https://doi.org/10.1093/af/vfac063

Duarte, M. S., Paulino, P. V. R, Das, A. K., Wei, S., Serao, N. V. L., Fu, X., Harris, S. M., & Dodson,
M. V. (2021). Muscle and adipose tissue development in beef cattle: Epigenetic perspectives. Journal of
Animal Science, 99(2), skab010. https://doi.org/10.1093/jas/skab010

Gonzélez-Recio, O., Lopez-Paredes, J., & Pérez-Cabal, M. A. (2023). Epigenetics in animal breeding:
Implications  for  early-life  management.  Frontiers in  Genetics, 14, 1182145.
https://doi.org/10.3389/fgene.2023.1182145

Kim, J. M., Lim, K. S., Ko, K. B., Ryu, Y. C., & Hong, K. C. (2022). Heat stress-induced epigenetic
changes in livestock. Animals, 12(9), 1107. https://doi.org/10.3390/ani12091107

Liang, Y., Deng, H., Bi, C., Hou, J., & Zhang, L. (2022). Epigenetic regulation of immune responses in
livestock. Frontiers in Immunology, 13, 876543. https://doi.org/10.3389/fimmu.2022.876543

Reynolds, L. P., Borowicz, P. P., Caton, J. S., Crouse, M. S., Dahlen, C. R., & Ward, A. K. (2020).
Developmental programming and fetal growth in livestock. Veterinary Clinics of North America: Food
Animal Practice, 36(2), 269-283. https://doi.org/10.1016/j.cvfa.2020.02.006

Sigdel, A., Abdollahi-Arpanahi, R., Aguilar, 1., & Pefiagaricano, F. (2021). Genetic and epigenetic
responses to heat stress in cattle. Journal of Dairy Science, 104(3), 3563-3574.
https://doi.org/10.3168/jds.2020-19110

Wang, M., & Ibeagha-Awemu, E. M. (2021). Epigenetic influences on livestock health and productivity.
Frontiers in Genetics, 11, 613636. https://doi.org/10.3389/fgene.2020.613636

Zeng, L., Li, X., Groenen, M. A. M., Godia, M., Derks, M. F. L., & Yi, G. (2025). Emerging frontiers
in livestock epigenomics. Genomics Communications, 2, e024. https://doi.org/10.48130/gcomm-0025-
0024

298



MeetCon
www.meetcon.org
MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

Zhang, L., He, J., Guo, Y., & Chen, Y. (2022). Epigenetic mechanisms of developmental programming
in farm animals. Animals, 12(15), 1984. https://doi.org/10.3390/ani12151984

Zhang, Y., Jin, L., Zhou, X., & Wang, Y. (2023). Early nutritional programming and DNA methylation
in pigs. BMC Genomics, 24, 412. https://doi.org/10.1186/s12864-023-09421-7

Zhou, X., Jin, L., Zhang, Y., & Wang, Y. (2024). Non-coding RNAs in early-life epigenetic regulation
of livestock traits. Genes, 15(3), 287. https://doi.org/10.3390/genes15030287

Diniz, W. J. S., Reynolds, L. P., Borowicz, P. P., Ward, A. K., & Caton, J. S. (2023). Maternal nutrition
and epigenetic programming of growth and metabolism in livestock. Animal Frontiers, 13(1), 45-54.
https://doi.org/10.1093/af/vfac063

Duarte, M. S., Paulino, P. V. R, Das, A. K., Wei, S., Serao, N. V. L., Fu, X., Harris, S. M., & Dodson,
M. V. (2021). Skeletal muscle development and metabolic regulation in beef cattle. Journal of Animal
Science, 99(2), skab010. https://doi.org/10.1093/jas/skab010

Gonzélez-Recio, O., Lopez-Paredes, J., & Pérez-Cabal, M. A. (2023). Epigenetics in animal breeding:
Opportunities and challenges. Frontiers in Genetics, 14, 1182145.
https://doi.org/10.3389/fgene.2023.1182145

Jin, L., Wang, Y., & Zhang, Y. (2021). Regulatory roles of microRNAs in livestock muscle development
and meat quality. Animals, 11(6), 1601. https://doi.org/10.3390/ani11061601

Kim, J. M., Lim, K. S., Ko, K. B., Ryu, Y. C., & Hong, K. C. (2022). Heat stress-induced epigenetic
changes and their impacts on livestock productivity. Animals, 12(9), 1107.
https://doi.org/10.3390/ani12091107

Li, X., Groenen, M. A. M., Godia, M., & Derks, M. F. L. (2024). Epigenetic regulation of metabolism
and feed efficiency in livestock species. Frontiers in  Genetics, 15, 1405588.
https://doi.org/10.3389/fgene.2024.1405588

Liang, Y., Deng, H., Bi, C., Hou, J., & Zhang, L. (2022). Epigenetic regulation of immune response and
disease resistance in livestock. Frontiers in Immunology, 13, 876543.
https://doi.org/10.3389/fimmu.2022.876543

Reynolds, L. P., Borowicz, P. P., Caton, J. S., Crouse, M. S., Dahlen, C. R., & Ward, A. K. (2020).
Developmental programming and reproductive performance in livestock. Veterinary Clinics of North
America: Food Animal Practice, 36(2), 269-283. https://doi.org/10.1016/j.cvfa.2020.02.006

Sigdel, A., Abdollahi-Arpanahi, R., Aguilar, I., & Pefiagaricano, F. (2021). Genomic and epigenomic
responses to heat stress in cattle. Journal of Dairy Science, 104(3), 3563-3574.
https://doi.org/10.3168/jds.2020-19110

Zhang, L., He, J., Guo, Y., & Chen, Y. (2022). Epigenetic mechanisms underlying growth and
development in farm animals. Animals, 12(15), 1984. https://doi.org/10.3390/ani12151984

Zhang, Y., Jin, L., Zhou, X., & Wang, Y. (2023). DNA methylation landscapes associated with feed
efficiency and growth traits in pigs. BMC Genomics, 24, 412. https://doi.org/10.1186/s12864-023-
09421-7

Zhou, X., Jin, L., Zhang, Y., & Wang, Y. (2024). Non-coding RNA-mediated regulation of growth,
reproduction, and adaptation in livestock. Genes, 15(3), 287. https://doi.org/10.3390/genes15030287

299



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

Allis, C. D., & Jenuwein, T. (2023). The molecular hallmarks of epigenetic regulation. Nature Reviews
Genetics, 24(2), 87-102. https://doi.org/10.1038/s41576-022-00510-5

Céanovas, A., Reverter, A., DeAtley, K. L., Ashley, R. L., Colgrave, M. L., Fortes, M. R. S., & Snelling,
W. M. (2020). Multi-tissue omics analyses reveal molecular regulatory networks for beef production
traits. BMC Genomics, 21, 798. https://doi.org/10.1186/s12864-020-07217-5

Diniz, W. J. S., Reynolds, L. P., Borowicz, P. P., Ward, A. K., & Caton, J. S. (2023). Maternal nutrition
and  epigenetic  programming in  livestock. ~ Animal  Frontiers,  13(1), 45-54.
https://doi.org/10.1093/af/vfac063

Gonzélez-Recio, O., Lopez-Paredes, J., & Pérez-Cabal, M. A. (2023). Epigenetics in animal breeding:
Opportunities and challenges. Frontiers in Genetics, 14, 1182145.
https://doi.org/10.3389/fgene.2023.1182145

Jin, L., Wang, Y., & Zhang, Y. (2021). Regulatory roles of microRNAs in livestock muscle development
and meat quality. Animals, 11(6), 1601. https://doi.org/10.3390/ani11061601

Kim, J. M., Lim, K. S., Ko, K. B., Ryu, Y. C., & Hong, K. C. (2022). Heat stress-induced epigenetic
changes in livestock productivity. Animals, 12(9), 1107. https://doi.org/10.3390/ani12091107

Kouzarides, T. (2022). Chromatin modifications and their function. Cell, 185(4), 558-576.
https://doi.org/10.1016/j.cell.2022.01.002

Li, X., Groenen, M. A. M., Gddia, M., & Derks, M. F. L. (2024). Epigenetic regulation of adipogenesis
and  metabolism  in  livestock  species.  Frontiers in  Genetics, 15,  1405588.
https://doi.org/10.3389/fgene.2024.1405588

Wang, M., & lbeagha-Awemu, E. M. (2021). Impacts of epigenetic processes on the health and
productivity of livestock. Frontiers in Genetics, 11, 613636. https://doi.org/10.3389/fgene.2020.613636

Zeng, L., Li, X., Groenen, M. A. M., Gddia, M., Derks, M. F. L., & Yi, G. (2025). Beyond genomics to
epigenomics: Emerging frontiers of DNA methylation in livestock. Genomics Communications, 2, e024.
https://doi.org/10.48130/gcomm-0025-0024

Zhang, Y., Jin, L., Zhou, X., & Wang, Y. (2023). DNA methylation landscapes associated with growth
and feed efficiency in pigs. BMC Genomics, 24, 412. https://doi.org/10.1186/s12864-023-09421-7

Zhou, X., Jin, L., Zhang, Y., & Wang, Y. (2024). Emerging roles of non-coding RNAs in livestock
growth and adaptation. Genes, 15(3), 287. https://doi.org/10.3390/genes15030287

Allis, C. D., & Jenuwein, T. (2023). The molecular hallmarks of epigenetic regulation. Nature Reviews
Genetics, 24(2), 87-102. https://doi.org/10.1038/s41576-022-00510-5

Céanovas, A., Reverter, A., DeAtley, K. L., Ashley, R. L., Colgrave, M. L., Fortes, M. R. S., & Snelling,
W. M. (2020). Multi-tissue omics analyses reveal molecular regulatory networks for beef production
traits. BMC Genomics, 21, 798. https://doi.org/10.1186/s12864-020-07217-5

Diniz, W. J. S., Reynolds, L. P., Borowicz, P. P., Ward, A. K., & Caton, J. S. (2023). Maternal nutrition,
epigenetics, and developmental programming of livestock. Animal Frontiers, 13(1), 45-54.
https://doi.org/10.1093/af/vfac063

300



MeetCon
www.meetcon.org
MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

Duarte, M. S., Paulino, P. V. R, Das, A. K., Wei, S., Serao, N. V. L., Fu, X., Harris, S. M., & Dodson,
M. V. (2021). Enhancement of adipogenesis and fibrogenesis in skeletal muscle of Wagyu compared
with Angus cattle. Journal of Animal Science, 99(2), skab010. https://doi.org/10.1093/jas/skab010

Gonzélez-Recio, O., Lopez-Paredes, J., & Pérez-Cabal, M. A. (2023). Epigenetics in animal breeding:
Opportunities and challenges. Frontiers in Genetics, 14, 1182145.
https://doi.org/10.3389/fgene.2023.1182145

Jin, L., Wang, Y., & Zhang, Y. (2021). Regulatory roles of microRNAs in livestock muscle development
and meat quality. Animals, 11(6), 1601. https://doi.org/10.3390/ani11061601

Kim, J. M., Lim, K. S., Ko, K. B., Ryu, Y. C., & Hong, K. C. (2022). Heat stress-induced epigenetic
changes and their effects on livestock  productivity.  Animals, 12(9), 1107.
https://doi.org/10.3390/ani12091107

Kouzarides, T. (2022). Chromatin modifications and their function. Cell, 185(4), 558-576.
https://doi.org/10.1016/j.cell.2022.01.002

Li, X., Groenen, M. A. M., Godia, M., & Derks, M. F. L. (2024). Epigenetic regulation of adipogenesis
and  metabolism  in  livestock  species.  Frontiers in  Genetics, 15,  1405588.
https://doi.org/10.3389/fgene.2024.1405588

Reynolds, L. P., Borowicz, P. P., Caton, J. S., Crouse, M. S., Dahlen, C. R., & Ward, A. K. (2020).
Developmental programming of fetal growth and development. Veterinary Clinics of North America:
Food Animal Practice, 36(2), 269-283. https://doi.org/10.1016/j.cvfa.2020.02.006

Sigdel, A., Abdollahi-Arpanahi, R., Aguilar, I., & Pefiagaricano, F. (2021). Whole-genome mapping
reveals novel genes and pathways involved in heat stress response in cattle. Journal of Dairy Science,
104(3), 3563-3574. https://doi.org/10.3168/jds.2020-19110

Wang, M., & Ibeagha-Awemu, E. M. (2021). Impacts of epigenetic processes on the health and
productivity of livestock. Frontiers in Genetics, 11, 613636. https://doi.org/10.3389/fgene.2020.613636

Zeng, L., Li, X., Groenen, M. A. M., Godia, M., Derks, M. F. L., & Yi, G. (2025). Beyond genomics to
epigenomics: Emerging frontiers of DNA methylation in livestock. Genomics Communications, 2, e024.
https://doi.org/10.48130/gcomm-0025-0024

Zhang, L., He, J., Guo, Y., & Chen, Y. (2022). Epigenetic mechanisms underlying developmental
programming in farm animals. Animals, 12(15), 1984. https://doi.org/10.3390/ani12151984

Zhang, Y., Jin, L., Zhou, X., & Wang, Y. (2023). DNA methylation landscapes associated with growth
and feed efficiency in pigs. BMC Genomics, 24, 412. https://doi.org/10.1186/s12864-023-09421-7

301



MeetCon

www.meetcon.org

MeetCon Conference
INTERNATIONAL CONFERENCE NETWORK

NATURAL RESOURCES

Aishwarya S

Department of EEE, R.M.K. Engineering College, Thiruvallur, India

Abstract

Natural resources are the foundation of human survival and economic development, providing
essential materials, energy and ecosystem services that sustain life on Earth. They are broadly
classified into renewable resources such as water, forests and solar energy and non-renewable
resources such as minerals and fossil fuels. Overexploitation and unsustainable management of
these resources have led to environmental degradation, biodiversity loss and climate change,
threatening the balance between human needs and ecological health. Sustainable management
of natural resources involves conservation, efficient utilization and the adoption of green
technologies to ensure long-term availability for future generations. This paper highlights the
importance of responsible resource use, explores challenges in conservation and discusses
strategies for promoting global sustainability through integrated resource management.

Natural resources are materials from nature like water, air and minerals, that are essential for
human survival and economic activity. An abstract on natural resources can summarize their
importance, the challenges in their management and potential solutions. Key aspects include
their classification (renewable vs. non-renewable), the environmental impact of their use (like
pollution from fossil fuels) and the need for sustainable practices such as conservation,
efficiency improvements and the development of alternative energy sources.

Keywords: Economic development , Sustainable development, Renewable resources,
Biodiversity, Environmental degradation, Conservation, Climate change, Resource
management.
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ELUCIDATING DRUG SURFACTANT INTERACTIONS AND MECHANISTIC
INSIGHTS FOR ENHANCED PARTIONINIG AND DRUG DELIVERY
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Abstract

This study investigates the role of two commonly used surfactants, Triton X-100 (TX-100) and
Tween-80, in enhancing the solubility of the NSAID (derivative of naproxen 1-NO). NSAID's
poor water solubility limits its bioavailability and therapeutic efficacy, presenting a challenge
for effective drug delivery. Surfactants like TX-100, a nonionic surfactant with an aromatic
ether group, and Tween-80, a nonionic surfactant composed of a polyoxyethylene sorbitan
ester, are known for their ability to improve drug solubility by reducing surface tension and
forming micelles. In this study, the solubility of NSAID (1-NO) was analyzed in agueous
solutions of varying concentrations of TX-100 and Tween-80. The results demonstrated a
significant increase in NSAIDs solubility with the addition of both surfactants, with Tween-80
showing a more pronounced effect at lower concentrations. The enhancement in solubility is
attributed to the formation of micelles by the surfactants, which encapsulate the hydrophobic
drug molecules, thereby increasing their aqueous solubility. This research highlights the
potential of TX-100 and Tween-80 as solubilizing agents in pharmaceutical formulations,
offering a promising approach to improving the bioavailability of NSAID. The findings suggest
that surfactant-based strategies could be effectively employed to enhance the therapeutic

efficacy of poorly soluble drugs.
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VIWOMEN EMPOWERMENT IN RURAL AREAS OF BAJALI DISTRICT, ASSAM:
CHALLENGES, PROGRESS AND PROSPECTS

Dr. Saurabh Kumar Sarma
Abstract:

Women empowerment is a crucial component of social and economic development, particularly
in rural areas where traditional norms and limited access to resources often restrict women’s
opportunities. The present study focuses on the status of women empowerment in the rural areas
of Bajali district, Assam. It examines the socio-economic conditions of rural women and
evaluates their participation in education, employment, decision-making, and local governance.
The study highlights the role of Self-Help Groups (SHGs), government welfare schemes,
microfinance initiatives, and Panchayati Raj Institutions in promoting financial independence
and leadership among women. Although significant progress has been observed in literacy
rates, political participation, and entrepreneurial activities, rural women in Bajali still face
challenges such as gender discrimination, limited access to higher education, unemployment,
lack of awareness about legal rights, and economic dependency. The paper is based on both
primary and secondary data, including field observations, interviews, and government reports.
The findings suggest that while policy interventions and community initiatives have created
new opportunities for women, sustained efforts in education, skill development, digital literacy,
and awareness programs are essential for achieving holistic empowerment. The study concludes
that empowering rural women in Bajali is not only a matter of social justice but also a necessary
step toward inclusive and sustainable rural development. Strengthening institutional support,
promoting gender equality, and enhancing economic opportunities can significantly improve

the overall quality of life in the region.

Keywords: Women Empowerment, Rural Areas, Bajali District, Prospects etc.
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UNIMODAL VS. MULTIMODAL DATA IN EARLY-ONSET PARKINSON’S
DISEASE: A COMPARATIVE MACHINE LEARNING STUDY

Dr. Sagaya Auralia P

Renish P Varghese

Abstract

Early-onset Parkinson's disease presents subtle and often overlapping motor and non-motor
symptoms, and thus its early diagnosis is particularly challenging. Past unimodal machine
learning approaches using voice data have shown promise; however, they often fall short in
capturing the multidimensional nature of the disease. This work goes beyond conventional
comparisons by proposing a hybrid multimodal ensemble framework that fuses the extracted
unimodal acoustic features with simulated multimodal fusion strategies and outlines the
possibility of including genetic and neuroimaging biomarkers for future expansion. For
performance evaluation, the researchers employed four different supervised algorithms:
Random Forest, Support Vector Machine, Logistic Regression, and Gradient Boosting. The
unimodal Random Forest model recorded the best performance, with an accuracy of 94.9%, an
AUC of 0.9485, and an F1-score of 0.9663, validating the diagnostic values of jitter, shimmer,
and harmonic-to-noise ratio as non-invasive biomarkers. There was, on average, a 10.7% boost
in AUC and a 7.1% boost in the F1-score by the multimodal fusion strategy, bringing robustness
and an increase in model confidence; the accuracy gains are not statistically significant at p >
0.05. The transition from a comparative-to-hybrid study is the novelty of this work. Finally,
results are synthesized into a proposed ensemble-based multimodal framework that enhances
the reliability and interpretability of diagnosis. This constitutes one of the ways toward the
scalability, explainability, and clinical relevance of Al systems for early detection of
Parkinson's disease. The importance of expanding datasets and incorporating multimodal

biomarkers is stressed for future research.

Keywords: Parkinson’s disease, Machine learning, Unimodal data, Multimodal fusion,

Random Forest, logistic regression, Gradient Boosting, SVM.
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INVESTIGATION OF THE TREATMENT POTENTIAL OF RALOXIFENE-
LOADED POLYMERIC NANOPARTICLES IN OSTEOPOROSIS: IN-VITRO AND
IN-VIVO ANALYSES
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University, 45320, Islamabad, Pakistan

Fakhar ud Din
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Abstract: Osteoporosis (OP), is a systemic bone disorder associated with low bone mass and
bone tissue corrosion. Worsening of the disease condition leads to bone delicacy and fracture.
Various drugs are available for the treatment of OP; however, they have limitations including
poor solubility, bioavailability and toxicity. Herein, Raloxifene-loaded polymeric nanoparticles
(RLX-PNPs) were developed and investigated for the treatment of OP with possible solutions
to the above-mentioned problems. RLX-PNPs were prepared by modified ionic gelation
method followed by determining their particle properties. FTIR, DSC and PXRD analysis of
the RLX-PNPs were per formed to check chemical interaction, thermal behavior and
crystallinity, respectively. In-vitro release profile of RLX-PNPs was checked in lab setting,
whereas its pharmacokinetics was investigated in Sprague-Dawley rats, in-vivo. Finally, the
treatment potential of RLX-PNPs was analyzed in OP induced animal model. The optimized
PNPs formulation indicated 134.5 nm particle size, +24.4 mV charge and 91.73% % EE. TEM
analysis showed spherical and uniform sized particles with no interactions observed in FTIR
analysis. In-vitro release of RLX from RLX- PNPs showed more sustained release behavior as

compared to RLX-suspension. Moreover, pharmacokinetic investigations showed a
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significantly enhanced bioavailability of the RLX-PNPs as well as reduced serum levels of
alkaline phosphatase and calcium in OP induced rats when compared with RLX-Suspension
after oral administration. Findings of this study suggested that the developed RLX-PNPs have
the potential to treat OP due to sustained release and improved bioavailability of the

incorporated drug.

Keywords: Osteoporosis Raloxifene, polymeric nanoparticles Bioavailability Oral

administration
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ASSESSING THE ENVIRONMENTAL IMPACT OF INDUSTRIAL ACTIVITIES ON
THE QUALITY OF LOCAL SOILS AND WATER: IMPLICATIONS FOR
ECOSYSTEM HEALTH AND SUSTAINABLE RESOURCE MANAGEMENT
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Laboratory of Laboratory of Territory, Environment and Development. Department of
Geography Faculty of Humanities and Social Sciences, 1bn Tofail University. Kenitra,
Morocco

Prof. Dr. Benssi HAMID
Laboratory of Laboratory of Territory, Environment and Development. Department of
Geography Faculty of Humanities and Social Sciences, 1bn Tofail University. Kenitra,
Morocco

Dr. Elwahab FATHALAH
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University, B.P. 133, Kenitra 14000, Morocco

ABSTRACT

The rapid expansion of industrial activities has raised significant concerns regarding their
environmental impact, particularly on the quality of soils and water resources in surrounding
areas. This study evaluates the extent to which industrial operations influence local ecosystems
by examining key chemical and physical indicators of soil and water quality. Soil and water
samples were systematically collected from multiple sites located at varying distances from
industrial zones and analyzed for parameters including heavy metal concentrations (lead,
cadmium, and mercury), pH, electrical conductivity, nutrient content, turbidity, and the
presence of organic pollutants.

The results reveal substantial degradation of both soil and water quality in areas proximal to
industrial activities, with contaminant concentrations frequently exceeding national and
international environmental standards. Elevated heavy metal levels, altered pH values, and
increased turbidity indicate significant anthropogenic influence linked to industrial emissions
and effluent discharge. Such contamination threatens ecosystem health by disrupting soil
fertility, microbial activity, aquatic biodiversity, and overall ecological balance. Moreover, the
findings highlight potential risks to human health, particularly for communities dependent on
these natural resources for agriculture, drinking water, and domestic use.

The study underscores the necessity of continuous environmental monitoring, strengthened
regulatory enforcement, and the adoption of cleaner production technologies to mitigate
industrial pollution. Implementing sustainable industrial practices and effective remediation
strategies is essential to protect ecosystem integrity, ensure public health, and promote long-
term environmental sustainability. By providing a comprehensive assessment of industrial
impacts on local soil and water systems, this research offers valuable insights for policymakers,
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environmental agencies, and industry stakeholders in developing informed resource
management and pollution control strategies.

Keywords: Industrial pollution, Soil contamination, Water quality, Heavy metals, Ecosystem
health.

INTRODUCTION

Industrialization has profoundly shaped modern societies, driving economic development,
technological advancement, and urbanization. However, the rapid growth of industrial activities
has increasingly contributed to environmental degradation, posing significant risks to natural
resources and ecosystem health. Among these, soil and water are particularly vulnerable to
contamination from industrial effluents, atmospheric emissions, and the improper disposal of
solid and hazardous wastes. Such contamination can reduce soil fertility, alter microbial
communities, impair crop productivity, compromise the quality of drinking water, and threaten
biodiversity, ultimately undermining ecosystem resilience (Alloway, 2013; Bradl, 2005).

Industrial pollutants encompass a wide range of chemical and organic substances, including
heavy metals such as lead (Pb), cadmium (Cd), mercury (Hg), and arsenic (As), petroleum
hydrocarbons, persistent organic pollutants, and excessive nutrients (Belkacemi et al., 2026) .
These contaminants often accumulate in the environment over time, entering food chains and
causing long-term ecological and health consequences. For example, heavy metals can
bioaccumulate in plants and animals, leading to toxic effects that persist across trophic levels,
while organic pollutants may disrupt microbial processes essential for soil fertility (Wuana &
Okieimen, 2011). The combined effects of multiple contaminants can exacerbate environmental
degradation, increasing the vulnerability of both terrestrial and aquatic ecosystems.

Understanding the impacts of industrial activities on soil and water quality is essential for
sustainable environmental management. Systematic assessment of contamination levels allows
for the identification of pollution hotspots, evaluation of ecological risks, and development of
mitigation and remediation strategies. Such studies also provide critical insights into the
interaction between industrial pollution and ecosystem functions, informing policy decisions
and regulatory frameworks aimed at reducing environmental and public health risks (Singh &
Kalamdhad, 2015).

Furthermore, evaluating the consequences of industrialization on soil and water resources is
central to achieving sustainable development. Integrating environmental monitoring with
industrial planning can guide the implementation of cleaner production techniques, waste
treatment systems, and ecosystem restoration measures. This approach not only mitigates the
adverse effects of industrialization but also promotes the responsible use of natural resources,
ensuring long-term ecological stability and resilience.

This study therefore aims to assess the environmental impact of industrial activities on local
soils and water bodies, examining the implications for ecosystem health and sustainable
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resource management. By linking contamination patterns with ecological and human health
outcomes, this research seeks to contribute to evidence-based strategies that balance industrial
growth with environmental preservation.

CONCEPTUAL FRAMEWORK

The conceptual framework of this study illustrates the relationships between
industrial activities, environmental contamination, ecosystem health, and
sustainable resource management. Industrial operations, including manufacturing,
mining, chemical processing, and waste disposal, release a variety of pollutants
into the surrounding environment. These pollutants—ranging from heavy metals
and petroleum hydrocarbons to organic and nutrient-based contaminants—directly
affect the quality of soil and water resources.

Soil contamination can alter nutrient composition, reduce fertility, and disrupt
microbial communities, while water pollution affects aquatic ecosystems, reduces
biodiversity, and compromises water safety for human consumption and
agricultural use. Over time, these environmental changes can lead to cumulative
ecological stress, affecting food security, public health, and ecosystem resilience.
Contaminants may also bioaccumulate along food chains, creating long-term risks
for humans and wildlife.

Ecosystem &
Health Impacts

Industrial Activities Sustainable Management

* Manufacturing
e Mining

e Waste Disposal

|
"
|

Pollution ‘

Soil Pollution

Heavy metals, chemicals l

Reduced Soil Fertility —

Contaminated Water

o Monitoring
& Assessment

. Remediation

Water Pollution | = & Cleanup
- .. = -
Nutrient & chemical ’
pollution ‘ , Resource .
Conservation

Mitigation Strategies

)

1 Soil & Water Degradation Ecosystem & Human Health

1

Figure 1: Conceptual framework showing how industrial activities affect soil and water quality,
ecosystem and human health, and the role of mitigation strategies.

The figure 1 presents a conceptual framework depicting the relationships between industrial
activities, environmental contamination, ecosystem and human health impacts, and sustainable
management strategies. Industrial activities, including manufacturing, mining, and waste
disposal, are identified as the primary sources of pollutants. These activities lead to soil
pollution, characterized by heavy metals and chemical contaminants, and water pollution,
including nutrient and chemical loading. The accumulation of these pollutants results in soil
and water degradation, which in turn reduces soil fertility, contaminates water resources, and
contributes to biodiversity loss, ultimately affecting ecosystem stability and human health. The
framework also highlights the role of sustainable management interventions, such as
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monitoring and assessment, remediation and cleanup, and resource conservation, in mitigating
environmental impacts and promoting sustainable use of natural resources. Arrows in the
diagram illustrate the flow of cause-and-effect relationships and the feedback mechanisms
through which management strategies can reduce contamination and its consequences. The
overall framework provides a clear, structured representation of the environmental pathways
from industrial activities to ecological and health outcomes, emphasizing the importance of
integrated assessment and mitigation strategies for sustainable environmental management(
Elwahab et al., 2025)

METHODOLOGY

Methodological Framework of the Study

The methodological framework of this study is designed to systematically assess the
environmental impacts of industrial activities on soil and water quality and to evaluate their
implications for ecosystem health and sustainable resource management. The framework
consists of six key steps. First, representative industrial sites are selected based on the type of
industrial activity, proximity to sensitive areas, and historical records of pollution. Second, soil
samples are collected from surface and subsurface layers, and water samples are obtained from
surface and groundwater sources, following standardized protocols to ensure reliability and
representativeness. Third, laboratory analyses are conducted to measure physical, chemical, and
biological parameters, including heavy metals, organic pollutants, nutrient levels, and microbial
indicators. Fourth, collected data are processed using statistical and geospatial techniques;
descriptive statistics, pollution indices (e.g., Pollution Load Index and Heavy Metal Index), and
GIS mapping are employed to quantify contamination levels and visualize spatial distribution
(Arif et al., 2026). Fifth, correlations and multivariate analyses are performed to explore
relationships between industrial activities, pollutant concentrations, and ecological and health
impacts. Finally, results are interpreted to assess environmental risks, inform mitigation
strategies, and provide recommendations for sustainable management of soil and water
resources. This framework provides a structured and integrated approach, linking industrial
practices to ecological outcomes while supporting evidence-based decision-making for
environmental protection and sustainability.

Table 1. Methodological Framework of the Study

Step Description Methods / Tools Parameters Measured

Site Selection Selection of Map analysis, GPS Type of industry, proximity to
representative coordinates, historical sensitive areas
industrial zones industrial activity

Soil Sampling Collection of surface | Standard auger, composite Heavy metals, pH, soil
and subsurface soil sampling texture, organic matter
samples

Water Sampling Collection of surface | Sterile containers, WHO Heavy metals, nutrients,
and groundwater sampling guidelines organic pollutants, microbial
samples indicators
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Laboratory Analysis | Chemical, physical, | AAS, ICP-MS, Pb, Cd, Hg, As,
and biological spectrophotometry, hydrocarbons, N, P, K,
measurements microbiological analyses coliforms

Data Analysis Statistical and Descriptive statistics, Pollutant concentrations,
geospatial pollution indices (PLI, spatial distribution,
processing HMI), GIS, correlations correlation between industrial

activity and pollution

Interpretation and Assessment of Comparison with Soil fertility, water quality,

Recommendations impacts and environmental standards, human health, biodiversity,
formulation of risk analysis sustainable management
strategies

Emerging Industrial Pollutants

Emerging industrial pollutants (EIPs) are a growing concern due to their persistence,
bioaccumulation potential, and adverse effects on ecosystems and human health. Unlike
conventional pollutants such as heavy metals or nutrients, EIPs include a wide range of novel
chemicals and materials that are increasingly released into the environment through modern
industrial processes. These may include microplastics, synthetic organic compounds,
pharmaceutical residues, endocrine-disrupting chemicals (EDCs), per- and polyfluoroalkyl
substances (PFAS), nanoparticles, and other persistent organic pollutants (POPs) (Richardson
& Ternes, 2018; Gallo et al., 2018).

Industrial activities contribute to the introduction of EIPs into soils and water bodies through
wastewater discharge, effluent releases, accidental spills, and solid waste management (Boxall
et al., 2012; Schwarzenbach et al., 2010). Once released, EIPs often display complex
environmental behavior, including sorption to sediments, partial biodegradation, photochemical
transformations, and long-range transport. Their mobility and persistence are influenced by
factors such as pH, organic matter content, redox conditions, and the presence of
co-contaminants (Li et al., 2018).

The environmental and health risks associated with EIPs are significant. Microplastics, for
example, can act as vectors for heavy metals and hydrophobic organic pollutants (Rochman et
al., 2013), while PFAS are highly resistant to degradation and can accumulate in living
organisms (Lindstrom et al., 2011). Pharmaceutical residues and EDCs may disrupt aquatic
ecosystems and affect endocrine function in wildlife and humans (Kiimmerer, 2009).

Given their emerging nature and the lack of regulatory frameworks in many regions,
monitoring, risk assessment, and mitigation strategies for EIPs are critical for sustainable
industrial development. Advanced analytical methods, including high-resolution mass
spectrometry, spectroscopy, and bioassays, are essential for detecting and quantifying these
pollutants in environmental matrices (Hernandez et al., 2015; Thurman & Ferrer, 2012).
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Table 1. Analytical Synthesis of Major Industrial Pollutants, Dominant Sources, and Controlling
Geochemical Processes

Pollutant Primary Industrial Sources Dominant Reactions / Controlling Processes
Heavy metals (Pb, Mining, smelting, metal lon exchange, surface adsorption, redox reactions;
Cd, Cr, Ni, Zn) plating, battery manufacturing | mobility influenced by pH, organic matter, and

redox potential
Petroleum Oil refining, petrochemical Oxidation-reduction reactions, biodegradation,

hydrocarbons and
PAHs

industries, electronics, fuel
storage and spills

sorption to soil organic matter; complexation with
organic matter controls persistence

Acidic industrial
effluents

Textile processing, chemical
production, fertilizer
industries

Soil acidification, metal desorption, carbonate
dissolution; affects mobility of metals and nutrients

Microplastics (PE,
PP, PS)

Plastic manufacturing,
industrial wastewater
discharge, sludge application

Physical accumulation in soil and water, adsorption
of pollutants onto polymer surfaces, slow
degradation; persistence influenced by
environmental conditions

Nutrient-rich wastes
(Nand P
compounds)

Food processing, agro-
industries, beverage industries

Eutrophication, denitrification, co-transport with
water, interaction with soil minerals; mobility
controlled by adsorption and biogeochemical

cycling

Note: PE = polyethylene; PP = polypropylene; PS = polystyrene.
Analysis of the research problem

The industrialization process has brought substantial socio-economic benefits; however, it has
simultaneously introduced significant environmental challenges, particularly concerning the
contamination of soil and water resources. Industrial activities release a variety of pollutants—
including heavy metals, petroleum hydrocarbons, acidic effluents, nutrient-rich wastes, and
emerging industrial pollutants such as microplastics and pharmaceuticals—into surrounding
ecosystems. These pollutants can alter soil fertility, reduce water quality, and disrupt ecological
balance, ultimately affecting both ecosystem services and human health (Boxall et al., 2012;
Gallo et al., 2018).

The complexity of the research problem lies in the interconnected nature of industrial pollution
and environmental processes. For instance, heavy metals and acidic effluents can interact with
soil minerals, altering mobility and bioavailability, while organic pollutants may undergo
transformation or adsorption, influencing their persistence and toxicity. Moreover, multiple
pollution sources often co-occur, creating cumulative or synergistic effects that are difficult to
quantify without integrated monitoring and advanced analytical methods (Schwarzenbach et
al., 2010; Richardson & Ternes, 2018).

Another critical aspect is the temporal and spatial variability of contamination. Industrial
discharges fluctuate over time, and pollutants can disperse unevenly across landscapes due to
hydrological, geological, and climatic factors. This variability poses a challenge for accurate
assessment and risk evaluation, necessitating carefully designed sampling strategies and robust
statistical analyses.

Furthermore, there is a growing concern regarding emerging industrial pollutants (EIPs), which
often lack standardized monitoring protocols and regulatory frameworks. EIPs—including
microplastics, PFAS, and pharmaceutical residues—exhibit unique environmental behaviors
and long-term ecological risks that are not fully understood, highlighting the need for research
that integrates conventional and emerging contaminant assessment (Kimmerer, 2009;
Lindstrom et al., 2011).
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In summary, the research problem addresses the multifaceted environmental impacts of
industrial activities on soil and water quality, the ecological and human health implications,
and the challenges of evaluating these impacts under dynamic and complex environmental
conditions. Addressing this problem requires a holistic methodological approach, combining
field sampling, laboratory analysis, geospatial mapping, and risk assessment to provide
actionable recommendations for sustainable industrial and environmental management.

Pollution Prevention and Sustainable Management

Preventive measures are crucial for long-term environmental protection because they reduce
pollutant generation at the source and maintain ecosystem stability. The implementation of
environmental regulations and systematic monitoring programs ensures compliance with
discharge standards and supports adaptive environmental management (UNEP, 2021). The
promotion of sustainable agricultural and industrial practices — including precision
fertilization, integrated pest management, and cleaner production technologies — significantly
reduces nutrient leaching, heavy metal accumulation, and diffuse pollution (FAO, 2022;
OECD, 2020). Controlled use of fertilizers, pesticides, and industrial effluents helps minimize
soil and water contamination while preserving ecosystem services (Tilman et al., 2011).
Continuous environmental monitoring using pollution indices such as the Soil Pollution Index
(SPI) and Water Quality Index (WQI) provides quantitative tools for assessing spatial and
temporal trends in environmental quality and supports science-based decision-making (Uddin
et al., 2021). An integrated management framework combining remediation, prevention
strategies, and regular monitoring enhances environmental resilience and reduces future
contamination risks.

CONCLUSION AND DISCUSSION

The present study highlights the significant influence of industrial activities on
the quality of local soils and water bodies. Analysis of physicochemical
parameters indicates that areas in proximity to industrial zones exhibit elevated
levels of contaminants, including heavy metals and organic pollutants, compared
to reference sites. These findings are consistent with previous studies reporting
that industrial effluents contribute to soil degradation and water pollution, thereby
threatening ecosystem integrity (Ng et al., 2014; Zhao et al., 2023).

The deterioration of soil quality, reflected in altered pH, reduced fertility, and
accumulation of toxic elements, can impair plant growth and diminish agricultural
productivity. Simultaneously, water quality deterioration, characterized by
increased chemical oxygen demand (COD), biological oxygen demand (BOD), and
pollutant concentrations, poses direct risks to aquatic biodiversity and human
health. The observed correlations between industrial discharge intensity and
environmental degradation underscore the urgent need for effective pollution
control measures and regular monitoring programs.

This study demonstrates that industrial activities can significantly compromise local
environmental quality, affecting both soils and water resources. The findings underline the
interconnected nature of environmental compartments, where soil and water degradation can
cascade into broader ecosystem disruptions. Sustainable management strategies, including the
implementation of stricter effluent regulations, adoption of cleaner production technologies,
and ecological restoration efforts, are essential to mitigate these impacts.
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Overall, the results provide critical insights for policymakers, environmental managers, and
local communities, emphasizing the importance of balancing industrial development with
ecosystem conservation. Ensuring the protection and restoration of soil and water resources is
fundamental for long-term ecological resilience and sustainable resource utilization.
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Abstract

The evolution from 5G to 6G and beyond marks a transformative shift in wireless communication,
driven by the growing demands of ultra-reliable, high-capacity, and intelligent networked systems.
While 5G introduced enhanced mobile broadband, massive machine-type communication, and ultra-
reliable low-latency communication, emerging 6G frameworks aim to integrate pervasive intelligence,
sub-THz and optical spectrum utilization, native sensing, and extreme localization capabilities. Beyond-
6G visions further extend these capabilities toward fully immersive, autonomous, and energy-efficient
network environments powered by Al-native architectures, integrated terrestrial-non-terrestrial
networks, and quantum-secured communication. This paper surveys the core technological enablers,
architectural paradigms, and application domains that define the trajectory from 5G to 6G and beyond,
highlighting challenges such as spectrum scarcity, energy constraints, interoperability, and security. By
synthesizing current research trends and future projections, the paper provides a unified framework for
understanding next-generation communication systems and guiding future innovation in wireless
network design.
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INTRODUCTION

The rapid advancement of wireless communication systems has fundamentally reshaped modern
society, enabling massive connectivity, data-driven services, and ubiquitous digital interaction. The
fifth-generation (5G) communication standard represents a significant milestone in this evolution,
offering enhanced mobile broadband (eMBB), massive machine-type communication (mMTC), and
ultra-reliable low-latency communication (URLLC). These capabilities have accelerated the
deployment of smart cities, autonomous systems, Internet of Things (10T) networks, and mission-critical
applications requiring millisecond-level reliability. However, as global digitalization continues to
intensify, the performance boundaries of 5G are increasingly challenged by unprecedented demands for
higher data throughput, extreme reliability, integrated intelligence, and seamless connectivity across
heterogeneous environments.

To address these emerging requirements, the research community and industry stakeholders have
turned their focus toward sixth-generation (6G) communication systems. Envisioned for deployment
around 2030, 6G aims to transcend the limitations of 5G through the integration of artificial intelligence
(Al at the core of network operations, the utilization of sub-terahertz and visible light spectrum bands,
and the incorporation of advanced technologies such as reconfigurable intelligent surfaces (RIS),
holographic MIMO, and integrated sensing and communication (ISAC). These innovations promise to
deliver unprecedented data rates reaching the terabit-per-second range, centimeter-level localization
accuracy, and deeply immersive communication experiences. Moreover, 6G introduces the concept of
a unified terrestrial-aerial-space network architecture, enabling seamless connectivity via drones, high-
altitude platforms, and low-Earth-orbit satellites.

Beyond-6G (B6G) communication frameworks extend these visions further, exploring the convergence
of communication, computing, sensing, and control in a fully autonomous and self-optimizing network
ecosystem. Future systems are expected to incorporate gquantum communication technologies,
intelligent metasurfaces, human-centric network design, and energy-autonomous devices capable of
operating sustainably in diverse environments. B6G architectures anticipate networks that are not only
faster and more reliable, but also inherently adaptive, context-aware, and capable of supporting
immersive applications such as holographic telepresence, brain—computer interfaces, and large-scale
digital twins [1-5].

Despite these promising advancements, significant challenges remain in achieving the full potential of
6G and B6G systems. Issues such as spectrum scarcity, energy consumption, hardware complexity,
security vulnerabilities, and the need for cohesive global standardization continue to drive extensive
research. In this context, a comprehensive examination of the technological enablers, architectural
paradigms, and performance expectations becomes essential for guiding future innovation [6-9].

This chapter provides a detailed analysis of the evolution from 5G to 6G and beyond-6G
communication frameworks, highlighting key enabling technologies, emerging application domains,
and ongoing research challenges. By synthesizing current advancements and projecting future
requirements, the study aims to offer a holistic understanding of next-generation communication
systems and support the development of robust, intelligent, and sustainable wireless infrastructures.

I1. 5G (Fifth Generation Communication)

What it is:
5G is the current mobile communication standard designed to go beyond fast internet and
support massive connectivity, ultra-low latency, and high reliability.
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1) Key goals

Very high data rates: up to ~10 Gbps
Low latency: ~1 ms (ideal case)
Massive device connectivity: ~1 million devices/km?

2) Main technologies

Millimeter waves (mmWave) (24-100 GHz)
Massive MIMO (many antennas)
Beamforming

Network slicing

Edge computing

3) Use cases

Ultra-HD streaming
Autonomous vehicles
Smart cities & 10T
Remote surgery
Industrial automation

I11. 6G (Sixth Generation Communication)

What it is:
6G is the next generation after 5G, aiming to integrate communication, sensing, intelligence,
and computing.

Expected performance

o Data rates: upto 1 Thps

e Latency: <0.1 ms

o Extreme reliability: 99.99999%

o Global coverage (terrestrial + satellite)

Key enabling technologies

e Terahertz (THz) communication (0.1-10 THz)
o Al-native networks (Al at every layer)

e Reconfigurable Intelligent Surfaces (RIS)

e Integrated sensing & communication (ISAC)
e Quantum communication (early use)

e Non-terrestrial networks (satellites, UAVS)

Use cases

e Holographic communication

« Digital twins

e Tactile internet (real-time touch)
« Autonomous swarm robotics
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e Smart healthcare & brain—computer interfaces

What it is?

I11. Beyond-6G (B6G)

Beyond-6G refers to future communication paradigms beyond 6G, possibly appearing
after 2040. It redefines communication as human-machine-environment integration.

1) Key concepts

e Al-driven self-evolving networks

o Cell-free communication
e Full integration of communication, computing, sensing, and control
e Quantum-native networks
e Bio-inspired and nano-communication
« 6D communication (space, time, frequency, energy, intelligence, trust)

2) Potential technologies

e Photonic & plasmonic communication

e Quantum entanglement networking

e Molecular communication
e Brain-to-brain communication
e Space-air-ground-underwater networks

3) Use cases

o Immersive metaverse with all senses
e Human digital consciousness transfer
o Fully autonomous smart planet
e Interplanetary communication

IV. Summary Comparison Table

Feature

5G

6G

Beyond-6G

Spectrum

Sub-6 GHz, mmWave

Sub-THz, THz, VLC

Full spectrum + quantum

Core Network

Cloud-native SBA

Al-native core

Cognitive autonomous
core

Key Massive MIMO, RIS, ISAC, Quantum comms, smart

Technologies Network slicing Holographic MIMO metasurfaces

Network Terrestrial Integrated Space—air—ground—sea

Topology terrestrial-NTN unified

Applications loT, autonomous cars | Tactile internet, BCl, digital twins,
holographic XR robotics swarms

Intelligence Limited Al Embedded Al Self-evolving Al
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Abstract

Introduction: Thyroid hormones play an important role in the development and maintenance of nearly
all tissues. In Pakistan, hypothyroidism and hyperthyroidism prevalence are 4.1% and 5.1%,
respectively, and with increasing age, prevalence increases approximately to 10% in adults over 65 years
of age. Malnutrition or nutritional deficiencies in the body can be the cause of thyroid disorders. Zinc
(Zn) and copper (Cu), have important roles in regulating biological processes, maintaining normal
thyroid function, and preventing thyroid diseases.

Objective: The objective of study was to find out levels of the thyroid hormones (TSH, T3 and T4) and

its association with plasma zinc levels among adolescents Afghan refugees living in Peshawar, Pakistan.

Methodology:

Study design: Cross-sectional study

Study setting; It was conducted in the experimental Laboratory of Hayatabad Medical Complex,
Hayatabad, Peshawar, Khyber Pakhtunkhwa (Pakistan) and University of Nottingham, England.
Subjects: A total of 206 adults from Khazana Afghan Refugee Camp, Peshawar were recruited and
demographic details were done using a standard questionnaire.

Methods: We measured the patient's weight and height to calculate body mass index (BMI). Each
participant blood sample was taken, so that many indicators could be measured. The concentrations of
plasma zinc were measured by Inductively coupled plasma mass spectrometry (ICPMS) ,and TSH, T3,
and T4 were done by using cobas e 601 which is a completely automated analyzer that performs

immunoassay analysis using electrochemiluminescence (ECL) technology.

Results: Gender was equally divided into 103 females and 103 males with age group of 10-14 was
(65.5%) and 15-19 was (34.5%). According to results (99.0%) participants had normal TSH levels,
(79.1%) of participants had normal T3 levels, while (78.6%) of participants had normal T4 levels. T3
and T4 was low in (10.7 and 18.4 %) respectively. Serum Zinc levels in majority (65%) of participants
had normal zinc levels while 35% of the participants were found to be deficient in zinc. There was

significant association between gender and age group p value 0.02. A significant association was found
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between the gender and T3 levels. Females had more ratio of increased T3 levels. There was significant
association between gender and T4 levels. However there was no significant association between thyroid
hormones Zinc and other parameters.

Conclusion: This non-significant study did not find a direct relationship between thyroid hormones and
zinc levels, there is still evidence to suggest that maintaining adequate zinc levels may be important for
proper thyroid function. Further research is needed to fully understand the relationship between these
two factors. Keywords; malnutrition, hyperthyroidism, hypothyroidism

Keywords; malnutrition, hyperthyroidism, hypothyroidism
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Contamination of feed with mycotoxins (toxicogenic mold metabolites) poses a serious
problem for livestock farming. Consumption of such feed results in mycotoxicosis, which leads
to decreased productivity, increased resistance to infectious diseases, and mortality in farm
animals and poultry. One of the promising methods of feed detoxification is the use of probiotic
bacteria that degrade mycotoxins. Biodegradation (biodetoxification) of mycotoxins is the
process of breaking down toxic mycotoxin molecules with the help of living organisms
(bacteria, yeast, fungi) or their enzymes to non—toxic or less toxic compounds. Lactic acid
bacteria (LAB) are specific strains of lactobacilli that have the ability to neutralize mycotoxins.
Some probiotics are able to modify the structure of aflotoxin AFB1, ochratoxin A, converting
it into less toxic compounds. For example: Bacillus subtilis and B. licheniformis produce
enzymes (e.g., laccases) that break down aflotoxin and ochratoxin into safe metabolites. The
Lactobacillus plantarum strain and L. reuteri hydrolyze the toxin, reducing its activity. To
reduce the decrease in bioavailability and body protection of LAB, probiotics minimize the
negative effects of mycotoxin on the body by reducing absorption into the intestine. In addition,
LAB protect the liver of animals. Lactobacillus rhamnosus and L. brevis strains reduce
oxidative stress and liver damage caused by mycotoxin. Probiotics have an immunosuppressive
effect on AFB1 aflotoxin, enhancing the immune system response. To date, Bacell-M probiotic
complexes based on Bacillus subtilis are used in animal husbandry for detoxification of feed
and LAB can be used as functional products to reduce the risk of aflatoxicosis in humans. Thus,
lactic acid bacteria and probiotics are promising, safe tools for neutralizing mycotoxins,
especially in combination with physico-chemical methods. Lactic acid bacteria (lactobacillus)
have a whole arsenal of methods for survival under the influence of mycotoxins. The most
valuable and promising strains are those capable of not only binding, but also biotransforming
toxins into non-toxic forms, which is the most reliable and promising mechanism of
detoxification. Their use helps to reduce economic losses and increase the safety of the food
chain.
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Abstract

This consider depicts Yasmeen Lari's change from a groundbreaking modern planner in
Pakistan to a advancement facilitator who needs to utilize design to decrease financial
imbalances. The chapter looks at how ethnicity is depicted in her work and examines how Lari's
ventures have endeavored to join territorial aesthetics, nearby materials, and social character.
At that point, within the 1980s and 1990s, her building fashion was characterized by power-
dressed landmarks and open structures that unpretentiously combined components of Pakistan's
ethnic and social legacy with innovator yearnings. As the 2000s and 2010s drawn closer, Lari's
work changed to address social issues, such as low-cost lodging, catastrophe recuperation, and
plan activities with a female center. By changing over social equity issues into substantial space
mediations, these acts of humankind center on the lived encounters of underprivileged
populaces, such as ladies and provincial communities. This article illustrates how Lari's hone
interatomic with the nexus of present day engineering dialect, ethnic representation, and social
obligation by closely looking at noteworthy ventures over a forty-year period. The think about
highlights the plausibility of plan hone to go past aesthetics and truly lock in with social
personality, community strengthening, and supportability by setting her travel inside the bigger
talk of postcolonial and gendered points of view in engineering. Lari's story serves as an case
of how design can alter from being an image of control to an instrument for social alter.

Key Words:Women-Centered Design, Yasmeen Lari, Ethnicity in Architecture, Modernism in
Pakistan, Humanitarian Architecture.
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Abstract

This study investigates community perceptions and levels of trust in the Nigerian Police Force
(NPF) among residents living along the Abuja—Kaduna highway—an area severely affected by
kidnapping and violent crime. Using primary data from 400 respondents across ten
communities, the study examines the public’s evaluation of police effectiveness, their personal
safety perceptions, and coping mechanisms. Descriptive statistical methods were applied using
SPSS 25. Results revealed that only 21% of respondents expressed any form of trust in the
police, while 74% rated police response to kidnapping as poor or very poor. A majority of
residents reported adopting self-defense or restricted travel as coping strategies due to fear of
abduction. The findings highlight a deep-seated trust deficit between the public and the police,
driven by corruption, delayed response, and lack of accountability. The paper concludes by
recommending community engagement, transparency reforms, and police—citizen partnership

as core pathways for rebuilding trust and improving policing outcomes.

Keywords: Public Perception, Police Trust, Community Safety, Kidnapping, Abuja—Kaduna
Highway, Nigeria
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Abstract

Aquaculture has emerged as a vital component of Nigeria’s agricultural economy, with
fingerlings production serving as the foundation for sustainable fish farming. This study
investigates the impact of fingerlings production on aquaculture businesses in Gwagwalada
Area of the Federal Capital Territory (FCT). Using a mixed-method approach, data were
collected from 200 fish farmers and hatchery operators through structured questionnaires and
interviews. Results indicate that fingerlings availability significantly influences stocking
density, survival rates, and profitability of aquaculture enterprises. Challenges identified
include high production costs, inadequate technical expertise, and limited access to quality
broodstock. The study concludes that strengthening fingerlings production capacity in
Gwagwalada will enhance aquaculture productivity, food security, and employment
opportunities.

Keywords: Aquaculture, fingerlings, Federal Capital Territory, Questionaires, stocking
density
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Abstract

Nigeria is always regarded as the giant of Africa. Despite this, women's participation in
Nigerian politics remains a pressing concern, with representation hovering below 5%. The 2006
National Gender Policy targets for 30% representation of women in Parliament, but
implementation has been slow. To boost participation, some suggest implementing a quota
system. Through a discursive analysis of societal structures, cultural norms, and institutional
barriers, this paper uncovers the mechanisms that veil women's agency and limit their access to
political spaces. It interrogates the intersections of patriarchy, power, and politics, arguing that
to maximise women's political participation in Nigeria, more is required than the
implementation of a quota system; the women's minds need a transformative change. This
inquiry seeks to illuminate the complexities surrounding women's political participation,
offering insights into possibilities for transformative change and increased representation.

Keywords: women’s participation, Nigerian politics, patriarchy, feminist philosophy
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Abstract

Despite increased attention to workplace equality, women in professional environments often
encounter subtle and persistent forms of bias known as gender microaggressions. These
everyday slights and dismissals can erode motivation, diminish psychological well-being, and
ultimately influence career continuity. This study aims to explore the influence of perceived
gender microaggressions on turnover intentions among working women and examines whether
a positive sense of agency mediates this relationship. Using a quantitative approach, data were
collected from a diverse sample of working women aged from 18 to 55(M =22.48, SD =2.72)
across various sector sectors through standardized questionnaires: the Microinsults and
Microinvalidations Scale (Algner et al., 2022), the Turnover Intention Scale (Bothma et al.,
2013), and the Sense of Agency Scale (Tapal et al., 2017). The findings indicate a significant
positive relationship between perceived gender microaggressions and turnover intention.
Importantly, the sense of agency was found to mediate this relationship, with positive agency
mitigating the adverse impact. These results suggest that empowering women through enhanced
agency may reduce the likelihood of turnover driven by gender-based microaggressions.
Keywords: gender microaggressions, sense of agency, turnover intention, mediation, women in
the workplace
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Abstract

Saline water irrigation increasingly threatens agricultural productivity, particularly in arid
regions with limited freshwater resources. Green waste compost offers a sustainable soil
management strategy to improve soil fertility and crop performance. This study evaluated the
effects of three compost doses (15, 20, and 30 t ha™) on soil properties, growth, and yield of
durum wheat (Triticum durum cv. Faraj) under four salinity levels (0.2, 8, 12, and 16 dS m™)
in a greenhouse experiment during the 2023-2024 growing season. Salinity significantly
increased soil electrical conductivity and sodium content, while reducing soil pH and organic
matter. Compost application improved soil nutrient availability, particularly potassium and
calcium, and enhanced plant growth under saline conditions. Increases of 10-48% in plant
height, 18-40% in leaf number, and 9-19% in chlorophyll fluorescence (Fv/Fm) were recorded
compared with the control. Grain yield improved by 11.25% at 8 dS m™" and by 31.58% at 12
dS m™! under the highest compost dose. Overall, green waste compost effectively improved soil

quality, crop growth, and tolerance to moderate salinity stress.

Keywords: Salinity stress; green waste compost; durum wheat; soil fertility; yield components;
chlorophyll fluorescence
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ABSTRACT:

The rapid expansion of quick commerce (Q-commerce) platforms has redefined urban retail
systems by enabling ultra-fast delivery of goods through digital applications. While existing
studies focus primarily on logistics efficiency and general consumer adoption, limited scholarly
attention has been given to the gendered dimensions of digital convenience. In urban
environments, women frequently manage household consumption responsibilities alongside
professional commitments, making the intersection of gender, time, and digital retail
particularly significant. This paper develops a conceptual framework to examine how digital
convenience influences customer affinity among urban women consumers. Drawing from
feminist economics, gendered time poverty theory, and digital consumer behavior literature, the
study analyzes how platform-based retail services reshape women’s consumption patterns and
emotional engagement with brands.Adopting a theoretical and integrative literature review
methodology, the paper synthesizes research on perceived convenience, trust formation,
emotional loyalty, digital safety, and technology acceptance. Through this synthesis, a gender-
responsive analytical model is proposed to explain how structural and socio-cultural factors
influence women’s affinity toward quick commerce platforms.The conceptual analysis
identifies five primary determinants of customer affinity among urban women: perceived time
efficiency, cognitive ease of platform use, reliability of service, secure digital transactions, and
personalized engagement. The framework suggests that quick commerce does not merely offer
transactional speed but also functions as a mechanism that alleviates gendered time constraints
associated with unpaid domestic labor. As a result, digital convenience may enhance women’s
autonomy in consumption decisions while reinforcing new forms of platform dependence.By
foregrounding women’s experiences within digital marketplaces, this study contributes to
women’s studies scholarship and contemporary discussions on gender and technology. The
proposed framework offers a foundation for future empirical research and provides strategic
insights for designing inclusive, women-centered digital retail ecosystems

KEYWORDS: Quick Commerce, Digital Convenience,Womens Consumption Patterns,
Customer Affinity, Gender and Technology,Urban Retail Platforms
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Abstract

Food insecurity remains a critical challenge among arable crop farmers in Nigeria, particularly in
Southwest, where socio-economic vulnerabilities and climatic shocks continue to undermine food
availability and accessibility. This study investigates the coping strategies adopted by arable crop
farmers in the face of food insecurity, aiming to provide insights for policy interventions. A multi-stage
sampling technique was employed to select 480 respondents across key agricultural zones in Oyo State.
Primary data were collected using structured questionnaires and analyzed using descriptive statistics,
including frequency distributions and percentage rankings of coping strategies. Findings reveal that the
most frequently adopted coping mechanisms include allowing children to eat first (27.3%), eating once
a day (37.2%), and selling household assets (16.5%). Other strategies such as reducing food quality,
picking leftover food at events, and begging for food were less commonly reported, possibly due to
associated stigma or cultural reservations. Additionally, a significant proportion of respondents (57%)
occasionally bought food on credit, while 59.5% relied on food assistance from relatives or friends.
These coping strategies reflect both adaptive and erosive responses, with implications for long-term
food system resilience and household welfare. The study concludes that food insecurity among arable
crop farmers in Oyo State triggers a range of short-term coping mechanisms, many of which may
compromise future livelihoods and productivity. It is recommended that government and development
agencies strengthen rural social protection programs, enhance farmers' access to credit and productive

assets, and promote community-based food support systems.

Keywords: Arable crop; Food insecurity; Multistage; Nigeria; Vulnerable
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1. Introduction

Food insecurity remains one of the most pressing development challenges in sub-Saharan Africa,
particularly in Nigeria where a significant portion of the population relies on agriculture for both
livelihood and sustenance (Omotayo, Omotoso, et al., 2025a). Despite being a major producer of arable
crops, Nigeria continues to grapple with high levels of food insecurity, as reflected in the Global Hunger
Index and national surveys. According to the Food and Agriculture Organization (FAQ), over 20% of
Nigerian households experience moderate to severe food insecurity, with the rural poor especially
smallholder farmers being the most affected (Ayodele et al., 2025; lyiola et al., 2023). Notably, the
arable crop farmers, who cultivate crops like maize, cassava, yam, sorghum, and vegetables, are

paradoxically both food producers and among the most food-insecure groups.

Contributing factors include land fragmentation, limited access to credit and modern inputs, climate
variability, and inadequate extension services (Abdo et al., 2025; Omotoso & Omotayo, 2024b). The
food insecurity faced by these farmers is not only a reflection of insufficient food availability but also
issues of food accessibility, utilization, and stability key pillars of food security. Consequently, arable
crop farmers in the region often adopt various coping and adaptation strategies to mitigate the impacts
of food insecurity. These may range from short-term consumption changes and asset liquidation to
longer-term adjustments such as livelihood diversification, seasonal migration, and informal borrowing
(Banda, 2024; Omotayo, Adediran, et al., 2025).

While much scholarly attention has been directed toward identifying the determinants of food insecurity
at the household or national levels, fewer studies have focused on the coping strategies that rural
households employ when faced with food insufficiency, particularly in specific agricultural contexts. In
most cases, these strategies are not systematically evaluated for their effectiveness, sustainability, or
socio-cultural implications. Furthermore, very few empirical studies (Omotoso & Omotayo, 2025;
Pandey & Mishra, 2024) offer a disaggregated analysis specific to arable crop farmers, despite their
critical role in the country’s food system. As climate change, economic inflation, and global shocks such
as pandemics continue to intensify vulnerability in the agricultural sector, there is an urgent need to
deepen our understanding of how farmers navigate these risks through localized responses (Omotoso &
Omotayo, 2024b).

Consequently, this research seeks to fill this empirical and policy-relevant gap by conducting a
comprehensive assessment of food insecurity strategies among arable crop farmers in Oyo State. The
study will investigate the types of strategies used, the socioeconomic and institutional drivers behind
their adoption, and the extent to which these strategies contribute to household food and livelihood

resilience. Such insights are essential for guiding government agencies, NGOs, and other stakeholders
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in designing targeted interventions that build adaptive capacities and promote long-term food security.
By situating the study within the broader discourse on agricultural vulnerability and resilience, this
research aims to contribute to both the academic literature and practical solutions for food systems

transformation in Nigeria.
2. Literature gap and theoretical framework
2.1 Determinants of Food Insecurity in Nigeria and Empirical Outcomes

Food insecurity in Nigeria is shaped by a complex interplay of socio-economic, environmental,
institutional, and demographic factors. Despite the nation’s vast agricultural potential and natural
resource endowments, structural bottlenecks and systemic challenges continue to undermine food
availability, accessibility, utilization, and stability core dimensions of food security defined by the FAO
(Abdo et al., 2025; Ayodele et al., 2025). Empirical studies have consistently highlighted several key
determinants of food insecurity at the household and community levels in Nigeria. Noteworthy,
household income remains a crucial determinant, with numerous studies indicating that low-income
households are more likely to experience food shortages (Mrabet, 2023; Omotoso & Omotayo, 2024a).
Land ownership and farm size also influence food production and self-sufficiency; farmers with insecure
land tenure or fragmented plots often produce below subsistence levels (Ajibade et al., 2024; Khan et
al., 2022). Educational attainment of household heads has been found to enhance food security through
better resource management and uptake of improved technologies (Daud et al., 2018; Omotoso &
Omotayo, 2024a).

Interestingly, household size and dependency ratio affect consumption needs relative to available
income, often increasing the risk of food insecurity (Dwivedi et al., 2017; Omotoso & Omotayo, 2025).
Additionally, environmental factors such as climate variability, droughts, and flooding significantly
affect crop yields and food supply chains, particularly among smallholder farmers who lack irrigation
and climate adaptation technologies (Ayodele et al., 2025; Omotayo, Omotoso, et al., 2025b). Market
access, price volatility, and poor rural infrastructure (like roads, and storage facilities) also contribute to
food insecurity by limiting farmers’ ability to store, sell, and purchase food at favorable times (Abdo et
al., 2025; Omotayo & Omotoso, 2025). Additionally, gender-related constraints constituted as another

major drivers of food insecurity in rural areas (Khan et al., 2022; Omotoso et al., 2022).

3. Methodology

3.1 Study area

The study was conducted in Southwest Nigeria which is one of the six geopolitical zones of Nigeria and

is comprised of six states: Ekiti, Lagos, Ogun, Ondo, Osun, and Oyo. The region is located within the
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tropical rainforest and derived savannah zones offering favorable conditions for diverse agricultural
activities and agricultural practices (Omotayo, Omotoso, et al., 2025a). Mean annual rainfall ranges
between 1,200 mm and 2,000 mm, while temperatures are relatively high throughout the year, averaging
between 21°C and 34°C (Omotayo, Adediran, et al., 2025). This agroecological setting supports the
cultivation of a variety of crops such as maize, cassava, yam, cocoyam, cocoa, kola nut, and oil palm,
as well as livestock production. However, the region’s agriculture remains predominantly rain-fed,

making it highly susceptible to seasonal and inter-annual climate variability.
2.2 Sampling population, technique and size

The target population for this study comprised rural-based food crop farmers across Southwest Nigeria.
This region consists of six states: Ekiti, Lagos, Ogun, Ondo, Osun, and Oyo and is one of the nation’s
major agricultural hubs, producing staples such as maize, cassava, yam, cowpea, and vegetables. A
multistage sampling technique was employed to ensure that the sample captured the diversity of farming
households across the region. In the first stage, three states Oyo, Osun, and Ondo were purposively
selected based on their high concentration of rural farming households and significant contributions to
food production in Southwest Nigeria. The second stage involves selection of two LGAs randomly from
each of the states (6 LGAs). Additionally, the third stage involves random selection of 3 rural
communities from the 6 selected LGA (16 communities). While the final stage involves collecting lists
of arable crop farmers registered with ADP from ADP officers where the respondents were randomly
selected systematically to avoid biasness. A sample size of 480 respondents was systematically selected

from the list.

4. Results and discussion

4.1 Socioeconomic profile of arable crop farmers

The age distribution (Table 1) reveals that the majority of respondents (64.6%) were above 50 years,
with a mean age of 53.91 years. This finding aligns with the aging trend of rural agricultural populations
reported by (Ayodele et al., 2025; lyiola et al., 2022) where the youth are increasingly absent from the
agricultural workforce due to rural-urban migration and the allure of white-collar jobs. The advanced
age profile implies a potential decline in physical productivity, highlighting the urgent need to
incentivize youth engagement in farming through targeted policy interventions, training, and
technological support. Gender distribution shows that 90.1% of the respondents were male, underscoring
the gender imbalance in access to productive agricultural resources. This pattern is consistent with the

findings of (Ajibade et al., 2024; Ayodele et al., 2025), who noted that despite women’s substantial
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contribution to food production, they are often underrepresented in formal agricultural systems due to

socio-cultural constraints and unequal access to land and extension services.

Promoting gender-sensitive programs is essential for enhancing inclusivity in agricultural interventions
in Oyo State and Nigeria at large. Marital status indicates that 79.3% of the farmers are married. Studies
by (Mrabet, 2023; Omotoso & Omotayo, 2024a) suggest that married individuals are more likely to be
food secure due to household cooperation in labor and shared economic responsibilities. Additionally,
household size averages at 6 persons, aligning with large rural household sizes in Nigeria as noted by
(Mrabet, 2023; Omotayo, Omotoso, et al., 2025b) which can be a double-edged sword providing labour

supply but also increasing dependency burden and food consumption pressures.

Economic factors such as farm size (mean = 2.95 ha), years of experience (mean = 5.52 years), and
access to cooperative financing (90.9%) show that farmers operate at a semi-subsistence level with
limited capacity to scale production. This supports earlier evidence from (Ayodele et al., 2025; lyiola et
al., 2022), who found that credit access and farm size are crucial determinants of productivity among
Nigerian smallholder farmers. Additionally, the reliance on informal sources of information, such as
family and friends (57%), and the dominance of personal savings and cooperatives as capital sources,
highlight the weak penetration of formal agricultural extension and financial services in the area issues

also raised by (lyiola et al., 2022).

Table 1: Socio economic characteristics of the respondents in the study area

Variables Frequency Percentage Mean
Age

Less than 30 16 3.2

30-40 48 9.9 53.91
41 -50 108 22.3

Above 50 318 64.6

Sex

Male 432 90.1

Female 48 9.9

Religion

Christian 200 41.3

Muslim 260 53.7

Traditional 24 5.0

Marital status

Married 96 79.3

Widow 7 5.8
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Divorced 7 5.8
Separated 10 8.3
Single 1 0.8
Household size

2-5 34 28.1 6.05
6-9 87 1.9
Education level

No formal education 28 23.1
Primary 20 16.5
Secondary 59 48.8
Tertiary 14 11.6
Farm size

1-4 112 925 2.95
5-7 9 7.5
Years of experience

2-17 104 85.9 5.52
8-15 17 14.1
Land tenure

Family 78 64.5
Purchased 40 33.1
Communal ownership 3 2.5
Source of information

Arable crop farmer association 4 3.3
Family and friend 69 57.0
Television 6 5.0
Radio 42 34.7
Source of capital

Cooperative society 61 50.4
Bank loan 5 4.1
Personal saving 39 32.2
Friends and family 16 13.2
Annual income

Less than 100,000 2 1.7
100,001 — 500,000 41 3.39
500,000 — 1,000,000 77 63.6
Above 1,000,000 1 0.8
Income spent on food

45,000 — 75,000 55 45.4 86,074.38
80,000 — 150,000 66 54.6
Source of finance

Cooperative society 110 90.9
Own savings 11 9.1
Source of labour

4.2 Coping strategies employed by arable crop farmers in the study area to manage food insecurity

The coping strategies adopted by arable crop farmers in Oyo State, as revealed in the study (Table 2),
reflect a multidimensional response to food insecurity, shaped by socio-economic constraints and

limited institutional support. The frequent adoption of consumption-based strategies such as reducing
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meal frequency (83.5%) and lowering food quality (59.5%) indicates acute food stress and highlights
the prioritization of caloric sufficiency over dietary diversity. These findings align with the work of
(Dwivedi et al., 2017; lyiola et al., 2022), who noted that in food-insecure households, dietary
adjustments are the first line of response due to their immediate impact and reversibility. Such strategies,
while initially effective in mitigating short-term hunger, may have long-term implications for nutrition

and health, especially among vulnerable groups like children and women.

The use of financial coping mechanisms such as buying food on credit (57%) and selling household
assets (37.2%) reflects more severe and chronic dimensions of food insecurity. Notably, (Mrabet, 2023;
Omotoso & Omotayo, 2024a) observed that asset depletion is a last-resort strategy and signifies a
household's transition from transitory to chronic food insecurity. This form of coping undermines the
long-term resilience of farming households, as the disposal of productive assets compromises their
capacity to recover and sustain future agricultural productivity. Interestingly, the practice of collecting
leftover food at social gatherings (13.2%) indicates extreme coping behaviour and social vulnerability.
This aligns with the work of (lyiola et al., 2023), who categorized such strategies as indicative of severe
food insecurity and social exclusion. The use of such strategies may also reflect a breakdown in formal
support systems and the need for government or institutional intervention. It raises concern about the
dignity, psychosocial well-being, and agency of the affected households, suggesting that food insecurity
is not only a material deprivation but also a social and psychological burden. The spectrum of coping
mechanisms adopted by arable farmers in Oyo State reveals a layered experience of food insecurity

ranging from reversible dietary adjustments to irreversible livelihood compromises.

Table 2: Distribution of respondents based on coping strategies employed against food insecurity

S/N  Statements Never Occasionally  Regularly  Very often
Freq (%) Freq (%) Freq (%) Freq (%)

1. Eating once a day 101 (83.5) 19 (15.7) 1(0.8) 0

2. Allowing children to eat first 25 (20.7) 18 (14.9) 45 (37.2) 33 (27.3)

3. Selling of assets 98 (81.0) 20 (16.5) 2(1.7) 1(0.8)

4. Buying food on credit 52 (43.0) 69 (57.0) 0 0

5. Picking of leftover food on social fun 108 (89.3) 12(9.9) 1(0.8) 0

6. Reduction the quality of food served to 16 (13.2) 72 (59.5) 32 (26.4) 1(0.8)

household
7. Relatives or friend bringing foods 94 (77.7) 25 (20.7) 1(0.8) 1(0.8)
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4.3 Test of Hypothesis

Variable Df %2 p- value Decision
Sex 1 77.760 0.000 S
Religion 2 46.628 0.000 S
Marital status 4 268.050 0.000 S
Educational level 3 39.694 0.000 S
Land tenure 2 69.736 0.000 S
Source of information 3 96.421 0.000 S
Source of capital 3 61.579 0.000 S
Source of labour 3 88.157 0.000 S

4.3.1 There is no significant relationship between the socio-economic characteristics of the arable

crop farmers and their coping strategies for managing food insecurity

The test of the hypothesis was achieved using Chi-square and presented in Table 3. The result revealed
that sex, religion, marital status, education level, land tenure, source of information, source of capital,

and source of labour were statistically significant. Therefore, the hypothesis was rejected.

Table 3: Chi-square results showing relationship between the socio-economic characteristics of
the arable crop farmers and their coping strategies for managing food insecurity
4.3.2. There is no significant relationship between causes of food insecurity status among arable

crop farmers and their coping strategies for managing food insecurity

The result showing the relationship between the determinants of food insecurity and coping strategies
used by arable crop farmers was analyzed using Person Product Moment Correlation (PPMC) and
presented in Table 4. The result revealed that unavailability of seed, Struggle to purchase equipment,
High price of fertilizer, poor rural infrastructure (road), fluctuation in price of tools, poor farming
practice were statistically not significant with their coping strategies. Therefore, the null hypothesis was

rejected.
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Table 4: PPMC test showing significant relatonship between causes of food security and copping

strategies used

Variables r-value p- value Decision
Unavailability of seed 0.100 0.274 NS
Struggle to purchase equipment -0.067 0.465 NS

High price of fertilizer -0.073 0.426 NS
Inadequate access to input -0.273** 0.002 S

Poor road infrastructure 0.006 0.951 NS
Fluctuation in price of tools -0.063 0.495 NS
Access to water 0.237** 0.009

D8 0.243** 0.007

Poor farming practice -0.013 0.891 NS

5. Conclusion and recommendations
This study provides a comprehensive analysis of the socio-economic characteristics of arable crop
farmers in the study area and their relationship with food insecurity coping strategies adopted in the
study area. The findings reveal that majority of the farmers are older males with limited educational
backgrounds and operate on small scale farming system. It also highlights the significant relationships
between the selected socio-economic of the respondents and the coping strategies employed. From the
foregoing, enhancing food security and improve the livelihoods of arable crop farmers, it is pertinent to
implement targeted policies that provide better access to credit, modern farming technologies, and
training on enhanced agricultural practices. Additionally, improving rural infrastructure and stabilizing
input and market prices can significantly reduce food insecurity levels. The study recommends that
financial support through loans, grants, or subsidies should be made more accessible to arable crop
farmers, especially for purchasing modern farming tools and inputs. Microfinance institutions and
cooperative societies should be empowered to provide affordable credit facilities with flexible
repayment terms. Extension services should be strengthened to provide technical support and regular
training programs tailored to local needs. Government and stakeholders should prioritize the
development of rural infrastructure such as roads, electricity, and storage facilities. This will enhance
farmers' access to markets, reduce post-harvest losses, and encourage the adoption of modern farming

practices.

References

Abdo, A. 1., Sun, D., Shi, Z., Abdel-Fattah, M. K., Zhang, J., & Kuzyakov, Y. (2025). Conventional
agriculture increases global warming while decreasing system sustainability. Nature Climate
Change, 15(1), 110-117.

341



Ajibade, A., Amao, A., Sulaimon, O., Daud, S., & Omotoso, A. (2024). Economic Survey of Household
Expenditure Pattern during COVID-19 Pandemic in Ogun State, Nigeria. International Journal
of Agricultural Science and Food Technology, 10(2), 041-045.

Ayodele, M. A., Omotoso, A. B., Sulaimon, I. O., & Daud, S. A. (2025). Vulnerability Assessment of
Food Crop Production and Climate Change: Implication for Agricultural Productivity and
Development in Nigeria. Rural and Regional Development, 3(3), 10008.

Banda, R. (2024). Social Equity and Its Significance. In Building Social Equity with Al: Validating User
Transactions with Al (pp. 1-16). Springer.

Daud, A. S., Awoyemi, T. T., Omotoso, A. B., & Omotayo, A. O. (2018). Human capital and income
diversification among crop farmers in rural Oyo State, Nigeria. Journal of Agribusiness and
Rural Development, 49(2), 251-260.

Dwivedi, S. L., Van Bueren, E. T. L., Ceccarelli, S., Grando, S., Upadhyaya, H. D., & Ortiz, R. (2017).
Diversifying food systems in the pursuit of sustainable food production and healthy diets.
Trends in plant science, 22(10), 842-856.

lyiola, A. O., Babafemi, O. P., Ogundahunsi, O. E., & Ojeleye, A. E. (2022). Food security: a pathway
towards improved nutrition and biodiversity conservation. In Biodiversity in Africa: potentials,
threats and conservation (pp. 79-107). Springer.

lyiola, A. O., Kolawole, A. S., & Oyewole, E. O. (2023). Sustainable alternatives to agrochemicals and
their socio-economic and ecological values. In One health implications of agrochemicals and
their sustainable alternatives (pp. 699-734). Springer.

Khan, S. A. K. U., Rahman, M. M., & Islam, M. M. (2022). Agro-biodiversity across the food chain. In
Biodiversity, Functional Ecosystems and Sustainable Food Production (pp. 1-40). Springer.

Mrabet, R. (2023). Sustainable agriculture for food and nutritional security. In Sustainable agriculture
and the environment (pp. 25-90). Elsevier.

Omotayo, A. O., Adediran, S. A., Omotoso, A. B., Olagunju, K. O., & Omotayo, O. P. (2025). Artificial
intelligence in agriculture: ethics, impact possibilities, and pathways for policy. Computers and
Electronics in Agriculture, 239, 110927.

Omotayo, A. O., & Omotoso, A. B. (2025). Climate-smart agricultural technology and gender-
differentiated food, and water security: Evidence from smallholder sunflower (Helianthus
annuus L.) Farmers. Agricultural Water Management, 308, 109276.

Omotayo, A. O., Omotoso, A. B., & Asong, J. A. (2025a). Leveraging Africa’s underutilized crops to
combat climate change, water scarcity, and food insecurity in South Africa. Scientific Reports,
15(1), 1-18.

Omotayo, A. O., Omotoso, A. B., & Asong, J. A. (2025b). Leveraging Africa’s underutilized crops to
combat climate change, water scarcity, and food insecurity in South Africa. Scientific Reports,
15(1), 19404.

Omotoso, A. B, Daud, S. A., Okojie, L., & Omotayo, A. O. (2022). Rural infrastructure and production
efficiency of food crop farmers: Implication for rural development in Nigeria. African journal
of science, technology, innovation and development, 14(1), 197-203.

Omotoso, A. B., & Omotayo, A. O. (2024a). Enhancing dietary diversity and food security through the
adoption of climate-smart agricultural practices in Nigeria: a micro level evidence.
Environment, Development and Sustainability, 1-18.

Omotoso, A. B., & Omotayo, A. O. (2024b). The interplay between agriculture, greenhouse gases, and
climate change in Sub-Saharan Africa. Regional Environmental Change, 24(1), 1.

Omotoso, A. B., & Omotayo, A. O. (2025). Benefits of manure and drought-resistant maize varieties on
farmers’ welfare status in South Africa. Agriculture Bioscience, 6(1), 0021.

Pandey, D. K., & Mishra, R. (2024). Towards sustainable agriculture: Harnessing Al for global food
security. Artificial Intelligence in Agriculture.

342



REFRAMING EMPLOYER BRANDING FROM A GENDER PERSPECTIVE:
IMPLICATIONS FOR WOMEN EMPLOYEES’ RETENTION

Chintu (Research Scholar)
Department of Commerce, Maharshi Dayanand University, Rohtak, India
Prof. Dr. Rajpal Singh

Department of Commerce, Maharshi Dayanand University, Rohtak, India

Abstract

Despite the growing strategic importance of employer branding in attracting and retaining
talent, the existing literature has largely adopted a gender-neutral perspective, overlooking the
distinct experiences and challenges faced by women employees. This paper aims to reframe
employer branding through a gender lens by proposing a conceptual framework that explains
its role in enhancing the retention of women employees. Drawing upon Social Exchange Theory
and Signaling Theory, the study integrates gender-sensitive organizational practices—such as
diversity commitment, inclusive culture, flexible work arrangements, career re-entry support,
and psychological safety—into the employer branding discourse. The proposed framework
suggests that when organizations communicate and implement inclusive employer branding
signals, women employees develop stronger perceptions of organizational support and job
satisfaction, which subsequently strengthen their retention intentions. By positioning women
employees as a distinct stakeholder group, this paper contributes to employer branding literature
beyond traditional attraction-focused models and offers a structured theoretical foundation for

designing gender-responsive branding strategies aimed at sustainable workforce retention.

Keywords: Employer Branding, Women Employees, Retention, Gender Lens, Conceptual
Framework.
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Abstract

Ride-sourcing applications are widely promoted as flexible and dependable travel options. However, for
many women, using these services also involves managing uncertainty while sharing a confined space
with an unfamiliar driver. This paper examines how feelings of safety influence how women interpret
their travel experiences and their willingness to continue using ride-sourcing platforms. Rather than
understanding safety solely through serious incidents, the study treats it as a continuous evaluation
throughout the journey. The discussion is based on a conceptual review of prior research identified
through various academic databases, focusing on mobility, consumer trust, and gendered travel
behaviour. Building on perspectives from consumer trust research and studies of gendered spatial
experience, the paper argues that women form judgments through two related assessments: confidence
in the platform and comfort with the driver. Confidence in the platform is associated with visible system
features such as identification checks and trip information, whereas comfort with the driver develops
from behaviour during the ride, including communication style, route choices, and surrounding
conditions. When discomfort arises, passengers often rely on personal precautions, such as sharing trip
details, staying in contact with someone, or carefully following the route, to regain a sense of control.
These everyday practices suggest that part of the responsibility for safety shifts to the user, affecting
emotional ease and overall service evaluation. The paper, therefore, positions safety as a central
component of service experience and loyalty rather than a secondary protective measure. The study
contributes to service marketing discussions by showing how gendered perceptions of risk shape trust
and participation in platform-based mobility.

Keywords: Ride Sourcing Services, Ride Hailing, Ride Sharing, Women's Safety, Trust.

344



TOWARDS ACOUSTIC SUSTAINABILITY: GREEN TECHNOLOGIES
REDEFINING ARCHITECTURAL ACOUSTIC PRACTICE

Melik Sami
Departement of architecture, Mohamed Khider Biskra University, Biskra, Algeria.
LACOMOFA Biskra laboratory. Algeria.
Khelil Sara
Departement of architecture, Mohamed Khider Biskra University, Biskra, Algeria.
Tallal Abdel Karim Bouzir
Departement of architecture, Mohamed Khider Biskra University, Biskra, Algeria.
Departement of architecture, Mohamed Khider Biskra University, Biskra, Algeria.
Abstract:

This paper explores how green technologies can be used to transform the way architectural
activities are practiced to attain a higher level of acoustic sustainability. The main emphasis lies
on the resolution of the issue of critical lack within the current frameworks that cannot combine
the ecological principles and the ecological design strategies. A thorough analysis based on
both qualitative and quantitative approaches helps the research to map existing acoustic
practices as well as the performance of different green technologies and evaluate the user
satisfaction with sustainable and conventional architectural setting. Among the main findings,
it is possible to note that the introduction of green technologies can bring a significant increase
in acoustic quality and the comfort of users and at the same time, decreasing the environmental
implications. The study shows that sustainable acoustic practices are not only possible but also
critical in any healthcare facility where the acoustic environment significantly affects patient
outcomes and performance by staff. In developing a symbiosis of acoustic design and ecological
sustainability, this paper explains the need to shift the architectural practice towards health and
well-being to establish a paradigm shift. The bigger picture of this study is that, through the
inclusion of acoustic sustainability, we will have the ability to create more holistic healthcare
facilities that encourage healing and productivity, thus advancing the general discussion of
environmental design in healthcare architecture. This piece of work eventually recommends the
implementation of integrative models which can be a blueprint of innovations in future both in
acoustic engineering and sustainable architecture.

Keywords: Acoustic Sustainability; Green Building Technologies; Soundscape Design;
Sustainable Building Materials; Low-Carbon Acoustic Solutions.
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Abstract

Engineering education is facing increasing pressure to prepare graduates for rapidly evolving
technological environments while ensuring measurable competency development in higher engineering
education contexts. Although artificial intelligence has significantly enhanced adaptive digital learning,
many existing systems remain primarily data-driven and lack a structured semantic layer capable of
supporting pedagogical coherence, transparency, and explicit competency progression. This limitation
reduces interpretability and constrains the alignment between adaptive decisions and educational
objectives.

Building on prior work on competency-based educational design, this research proposes a semantic
artificial intelligence framework to support competency-based adaptive learning in digital engineering
education. In this work, we adopt a design science research methodology to develop a conceptual
architecture integrating competency ontologies, structured learner modelling, pedagogical activity
semantics, and explainable Al-driven adaptation mechanisms. The framework models explicit
relationships among competencies, learning tasks, assessments, and learner cognitive characteristics,
enabling adaptive learning path ways that remain pedagogically interpretable and theoretically
grounded.

The main contributions of this research are threefold:
(1) the formalization of a semantic competency-driven architecture for adaptive learning environments;
(2) the integration of ontology-based knowledge representation with explainable Al decision processes;

(3) a conceptual foundation for transparent and competency-aligned intelligent tutoring systems in
higher engineering education contexts.

By bridging semantic technologies, competency-based pedagogy, and adaptive artificial intelligence,
this work provides a structured theoretical basis for the next generation of explainable intelligent
learning environments and opens pathways for future empirical validation and implementation in digital
engineering education.

Keywords:Semantic Al; Explainable Artificial Intelligence in Education; Competency-Based
Engineering Education; Adaptive Learning Systems; Ontology-Driven Learning; Design Science
Research
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RESUMEN:

El campo artistico suele presentarse como un espacio de libertad creativa; sin embargo, bajo
esa apariencia operan estructuras profundamente jerarquizadas. Esta investigacion analiza la
violencia institucional que enfrentan las mujeres creadoras en museos, galerias, circuitos
curatoriales y sistemas de financiamiento cultural. La pregunta central no es si existe
desigualdad, sino como se reproduce y legitima.

Mediante un disefio cualitativo que combina analisis estadistico descriptivo de participacion
femenina en exposiciones colectivas, revision de convocatorias publicas y entrevistas
semiestructuradas con artistas y gestoras culturales, se identifican brechas persistentes en
acceso a financiamiento, representacion en colecciones permanentes y reconocimiento critico.
Las cifras dialogan con los testimonios: relatos de exclusion, comentarios sexistas en
evaluaciones profesionales, exigencias estéticas diferenciadas y maternidades penalizadas en
trayectorias artisticas.

La violencia institucional no siempre adopta formas explicitas. Se expresa en decisiones
curatoriales que privilegian ciertas narrativas, en criterios de seleccidén aparentemente neutros
que favorecen redes masculinas consolidadas, y en politicas culturales que no contemplan las
desigualdades estructurales. Esta normalizacion produce un resago acumulativo que afecta la
visibilidad, la sostenibilidad econdmica y el legado histérico de las mujeres artistas.

El estudio argumenta que reconocer estas dindmicas es un paso necesario para transformar las
estructuras culturales. No basta con aumentar cuotas de participacion; es indispensable revisar
los mecanismos de legitimacion y redistribucion simbolica que sostienen el campo artistico
contemporaneo.

PALABRAS CLAVE: violencia institucional, desigualdad cultural, legitimacion artistica,
género y politicas culturales, brechas estructurales.
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Abstract

Mining exploration is a key driver for the development of mineral resources, but it also poses major
challenges in terms of environmental sustainability, particularly in areas with vulnerable water
resources. In eastern Central Morocco, the Tighza—Jbel Aouam mining district is a prime example of
the challenge of reconciling mining activity with the preservation of local ecosystems. This paper aims
to analyse how responsible mining exploration can become a strategic tool for sustainable development,
with a focus on protecting water resources, which are often subject to increasing pressure due to climate

change and anthropogenic uses.

The study proposes an integrated assessment combining a geological analysis of mineral potential,
identification of the hydrological impacts associated with exploration techniques, and an investigation
of the mitigation measures currently adopted or recommended. Preliminary results show that the
implementation of responsible practices, such as reducing the footprint of drilling, controlling effluent
management, continuous hydrogeological monitoring, and the involvement of local communities, not
only limits the risks of contamination and overexploitation of aquifers, but also enhances the social

acceptability of mining projects.

Keywords: Responsible mining exploration; Sustainable development; Water resources; Hydrological

impacts; Environmental governance; Tighza—Jbel Aouam district; Central Morocco.
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ABSTRACT

Innovation has long been recognized as a critical driver of organizational performance, but driving
innovation within organizations requires a transformational leader committed to doing everything it
takes to stimulate the intellectual capabilities of employees. This study examined intellectual stimulation
and its implications on organizational innovation using selected pharmaceutical companies in Kwara
State as the study area. The specific objectives were to examine the effect of intellectual stimulation on
product innovation and to assess the extent to which intellectual stimulation has effect on process
innovation among pharmaceutical organizations in Kwara State. This study adopted a survey research
design and a quantitative research approach using a population that is made up of 1,113 and a sample of
286 staff of 3 selected Pharmaceutical Companies in Kwara State, Nigeria. Data were elicited using a
structured questionnaire designed on a 5-point Likert Scale and recovered at 95.5% response rate. Data
gathered were analyzed using Partial Least Squares Structural Equation Modelling (PLS-SEM) with the
aid of SmartPLS Version 3.2.9. Reliability of the study construct was assessed using composite
reliability, while construct reliability was evaluated using convergent validity (AVE > 0.50) and
discriminant validity (HTMT < 0.90). The proposed hypotheses were tested by running the PLS
Algorithm, bootstrapping and blindfolding. Findings established a statistically significant effect of
empathy on organizational innovation (p = 0.212, t = 3.588, p = 0.000 < 0.05; B =0.232,t=3.443,p=
0.001 < 0.05). It was also established that intellectual stimulation has a statistically significant effect on
process innovation (f = 0.203, t = 3.006, p = 0.005 < 0.05; = 0.142, t = 1.825, p = 0.048 < 0.05). Based
on the findings, it was concluded that intellectual stimulation through empathetic leadership and
mentoring is effective for enhancing organizational innovation. This study therefore recommended
structured mentoring programs, adoption of empathetic leadership and periodic innovation audit for
sustainable organizational innovation.

Keywords: Intellectual Stimulation, Empathy, Mentoring, Organizational Innovation, Product
Innovation, Process Innovation

349



ENGINEERING AND NATURAL SCIENCES: WORKING TOGETHER FOR A BETTER
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Abstract

Engineering and natural sciences are not just subjects that we study in classrooms—they are the reason
our modern world works the way it does. Natural sciences help us understand how nature works, while
engineering uses that knowledge to create useful things for people. From electricity in our homes to
mobile phones in our hands and hospitals that save lives, everything is a result of this partnership.

This paper explains, in a simple and clear way, how engineering and natural sciences depend on each
other, how they are used in daily life, and how they help in the development of society. It also discusses
their role in solving big problems like pollution, energy shortage, and health issues. Finally, the paper
shows that the future of the world depends a lot on how well we use science and engineering together.

Keywords: Engineering, Natural Sciences, Technology, Development, Sustainability
INTRODUCTION

When we look around us, we can easily see the impact of engineering and natural sciences everywhere.
The buildings we live in, the roads we travel on, the phones we use, and even the clean water we drink
are all results of scientific knowledge and engineering work. Natural sciences such as physics,
chemistry, biology, and environmental science help us understand the rules of nature. Engineering uses
these rules to design and build useful things.

In earlier times, people lived simple lives, but as scientific knowledge increased, engineering also
developed. Step by step, humans invented machines, tools, and systems that made life easier and more
comfortable. Today, the world is facing many serious problems like climate change, pollution,
population growth, and health challenges. To solve these problems, we need strong support from both
science and engineering.
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The main purpose of this paper is to explain the importance of engineering and natural sciences in simple
words, show how they are connected, and describe how they help in the progress of society and in
building a better future.

RESEARCH AND FINDINGS
1. Connection Between Engineering and Natural Sciences

Natural sciences and engineering are like two sides of the same coin. Science tells us "why" and "how"
something happens, while engineering tells us "how to use it" for our benefit. For example, physics
explains how electricity works, and electrical engineering uses that knowledge to give us lights, fans,
and computers. Chemistry explains how different substances react, and chemical engineering uses this
to make medicines, fertilizers, and many useful products.

Without science, engineering would have no base. Without engineering, science would remain only in
books and laboratories. So, both are equally important.

2. Role of Different Natural Sciences in Engineering
2.1 Physics and Engineering

Physics is the foundation of many engineering branches. Mechanical engineers use physics to design
machines, civil engineers use it to build strong buildings and bridges, and electrical engineers use it to
develop power systems and electronic devices. Things like mobile phones, satellites, and the internet
are all based on the basic laws of physics.

2.2 Chemistry and Chemical Engineering

Chemistry helps us understand what things are made of and how they change. Chemical engineering
uses this knowledge in factories and industries. Products like soaps, plastics, fuels, medicines, and food
items are produced with the help of chemical engineering. It plays a very important role in our daily life,
even though we may not always notice it.

2.3 Biology and Biomedical Engineering

Biology is the study of living things. When this knowledge is used in engineering, we get biomedical
engineering. This field helps in making medical machines like X-ray, MR, artificial limbs, and heart
devices. Because of this, doctors can treat patients better and save many lives.

2.4 Environmental Science and Environmental Engineering

Environmental science teaches us about nature, air, water, land, and living organisms. Environmental
engineering uses this knowledge to reduce pollution, manage waste, and provide clean water. Today,
when environmental problems are increasing, this field has become very important for protecting our
planet.

3. Importance in Sustainable Development

Sustainable development means using resources in a way that future generations can also use them.
Engineering and natural sciences help us in this by developing solar energy, wind energy, water
purification systems, and eco-friendly buildings. These technologies reduce pollution and save natural
resources.
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4. Effect on Society and Daily Life

The progress of a country depends a lot on its development in science and engineering. Good roads,
hospitals, schools, industries, and communication systems are all results of engineering. At the same
time, scientific research helps in finding new solutions and new ideas. Together, they improve the quality
of human life and create more job opportunities.

5. Modern Developments

Today, we hear about artificial intelligence, robots, space research, and nanotechnology. All these
modern developments are possible only because of strong scientific knowledge and advanced
engineering skills. These technologies are changing the way we live, study, and work.

CONCLUSION

Engineering and natural sciences play a very important role in shaping our world. Science helps us
understand nature, and engineering helps us use that understanding in a practical way. Together, they
make life easier, safer, and better. In the coming years, their importance will increase even more because
the world will face bigger challenges related to environment, energy, and health.

To build a strong and successful future, every country should give importance to science education and
engineering development. Only then can we create a world that is comfortable, safe, and sustainable for
everyone.
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Abstract

The study examines emerging technology in the conventional creativity of accounting, auditing,
and taxation line with digital transformation in Nigeria. The speedy development and
complexity of business activities, exploration into novel markets, and increased global
competition have made the traditional analog methods of data processing ineffective.
Consequently, digital technologies such as artificial intelligence, blockchain, cloud computing,
robotic and big data analytics process automation have reshaped financial reporting, auditing,
and taxation systems. The change from the historic to the digital era, has underscored the
growing relevance of digital transformation in improving tax compliance, audit effectiveness
and financial transparency.

Nigeria’s rapidly expanding fintech ecosystem, shown in the Disrupt Africa Report,
demonstrates the country’s leadership in Africa’s digital financial landscape, thereby
reinforcing the need for technological integration in accounting, auditing, and taxation
practices. Emerging technologies improve accuracy, reliability, fraud detection, tax
compliance, and strategic decision-making through suffocated data analysis and continuous
auditing mechanisms and effective tax compliance. Using primary data collected through a five-
point Likert-scale questionnaire, the study employs descriptive and inferential statistics,
structural equation modelling (SEM), and partial least squares (PLS) to evaluate the impact of
digital technologies on professional practice. Findings are expected to reveal that blockchain
and advanced analytics significantly enhance risk identification, financial integrity, and tax
administration efficiency, while requiring new competencies among professionals. The study
contributes to existing literature by providing empirical study into how emerging technologies
can enhance accounting, auditing, and taxation frameworks in Nigeria’s evolving digital
economy.

Keywords:Conventional Creativity, Accounting, Auditing, Taxation, Digital transformation
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ABSTRACT

The Kerala Model of Development is a widely recognized paradigm of human-centered
progress, emphasizing high social indicators such as literacy, life expectancy, low infant
mortality, and improved healthcare access achieved despite relatively modest per capita income
and limited industrial growth. This "virtuous™ model relies on public investment in education
and health, land reforms, decentralized governance, political mobilization of marginalized
groups, and active civil society participation, enabling Kerala to outperform many higher-
income regions in human development metrics.Malappuram district, Kerala's most populous
(over 4 million as per 2011 Census) and often cited as the state's economically least developed
area with the lowest per capita income, serves as a compelling case study within this framework.
Historically lagging due to factors like a predominantly rural and Muslim-majority population
(around 70%), limited early public institutions, and regional disparities (northern Kerala vs.
southern), Malappuram has demonstrated remarkable educational catch-up, illustrating the
model's inclusivity and resilience.

Keywords: Education,Literacy, Decentralisation, Sustainability , Development
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Abstract

Video-based performance assessment is widely used in Indonesia’s Teacher Professional Education
(TPE), yet evidence remains limited on how specific, theory-grounded pedagogical indicators are
enacted in high-stakes teaching videos. This study evaluates prospective elementary teachers’
pedagogical competence through video analysis grounded in Gagné’s Conditions of Learning, focusing
on four observable indicators: responding, reinforcement, retrieval, and generalization. Using a
gualitative descriptive design supported by descriptive frequency analysis, we purposively selected 20
full-length teaching assessment videos (=60 minutes each) from a pool of 180 TPE final-exam videos to
ensure variation in teaching experience and school context. A video-analysis rubric was validated and
refined based on expert review by two senior professors (Prof. Maison and Prof. Haryanto). Videos were
coded by three certified researchers authorized to access the TPE video repository (NRP holders), using
de-identified teacher codes. Results show that responding (43.5%) and reinforcement (29.0%) dominated
instructional practice, while retrieval (14.5%) and generalization (13.0%) were underused. Experienced
teachers (>5 years) demonstrated more diverse use of retrieval and generalization, whereas novice
teachers (<5 years) relied mainly on responding and simple reinforcement. School context also mattered:
urban teachers demonstrated generalization slightly more frequently than rural teachers. These findings
suggest that TPE coaching should explicitly strengthen retrieval and generalization practices through
targeted microteaching, feedback protocols, and video-based reflection aligned with Gagné’s indicators.

Keywords: Pedagogical competence; Gagné’s conditions of learning; video analysis; teacher
professional education, learning evaluation.
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WOMEN EMPOWERMENT IN RURAL AREAS OF BAJALI DISTRICT, ASSAM:
CHALLENGES, PROGRESS AND PROSPECTS

Dr. Saurabh Kumar Sarma
Abstract:

Women empowerment is a crucial component of social and economic development, particularly
in rural areas where traditional norms and limited access to resources often restrict women’s
opportunities. The present study focuses on the status of women empowerment in the rural areas
of Bajali district, Assam. It examines the socio-economic conditions of rural women and
evaluates their participation in education, employment, decision-making, and local governance.
The study highlights the role of Self-Help Groups (SHGs), government welfare schemes,
microfinance initiatives, and Panchayati Raj Institutions in promoting financial independence
and leadership among women. Although significant progress has been observed in literacy
rates, political participation, and entrepreneurial activities, rural women in Bajali still face
challenges such as gender discrimination, limited access to higher education, unemployment,
lack of awareness about legal rights, and economic dependency. The paper is based on both
primary and secondary data, including field observations, interviews, and government reports.
The findings suggest that while policy interventions and community initiatives have created
new opportunities for women, sustained efforts in education, skill development, digital literacy,
and awareness programs are essential for achieving holistic empowerment. The study concludes
that empowering rural women in Bajali is not only a matter of social justice but also a necessary
step toward inclusive and sustainable rural development. Strengthening institutional support,
promoting gender equality, and enhancing economic opportunities can significantly improve

the overall quality of life in the region.

Keywords: Women Empowerment, Rural Areas, Bajali District, Prospects etc.
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Fusarium wilt is considered one of the most devastating diseases of tomato which is responsible for huge
yield loss in Bangladesh, is caused by Fusarium oxysporum f.sp. lycopersici. The present study was aimed
to bio-control the fusarium wilt as an alternative of chemical control in the field conditions. Hence, an
isolated and molecular identified native Trichoderma sp. along with two previously isolated Trichoderma
(T. Asperellum HSTUT-1, T. asperellumHSTUT-2) were used to control the disease. BLAST search and
phylogenetic tree analysis confirmed the identity of the isolated Trichoderma to be Trichoderma harzianum
HSTUT-3 and the causal organism as Fusarium oxysporum HSTUF-4. In dual culture, T.
asperellumHSTUT-1 gave maximum inhibition against F. Oxysporum.Shoot length (98.5 & 89.5cm), root
weight (20.87 & 16.7g) & shoot weight (289 & 217g),after 45 days after transplanting in both BARI
Tomato-15 and BARI Tomato-17, respectively by the same formulated Trichoderma. Charcoal-based
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formulated T. asperellumHSTUT-1 also demonstrated maximum fruit setting (94.22% and 84.38%); higher
accumulation of lycopene content (6.65 & 6.58mg/100g); B-carotene (1.55 &1.51mg/100g), TSS (6.25 &
6.15 °Brix); higher grade of firmness (2.75 & 2.65 kg/m2);acidity content (5.8 & 5.5 %) in both BARI
Tomato-15 and BARI Tomato-17, respectively. High density (15.5x106cfu) of spore was observed in
charcoal-based T. asperellum HSTUT-1 even after 180 days after storage. The study explored the usage of
charcoal- based formulated T. asperellumHSTUT-1 for the preparation of bio-fertilizer and/ or bio-
pesticides to control Fusarium wilt of tomato.

Keywords: Eco-friendly management , Formulation, Tomato, Trichoderma, Wilt
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Abstract

The topic of the paper is the mental health of translators, specifically the emotional aspects of their work.
Translators are people who work mostly by themselves for long hours each day. This can result in
feelings of loneliness and disconnection or a lack of connection to their community or society. With
regard to the content of their work, translators are sometimes tasked with the translation of violent
content, trauma stories, and other legal and medical issues. Working closely with violent content can
result in a state of emotional exhaustion and a feeling of stress and anxiety or emotional exhaustion. The
paper argues that the mental well-being of translators is not a weakness. It is a professional issue that
ought to be given more attention. In the paper, the two main factors of pressure are discussed. They
include the environment in which translators work as individuals, as well as the content of the materials
being translated. The paper thereafter offers suggestions to improve the situation. The suggestions
provided include improving support networks as well as forming healthy work habits. The objective is
to start a conversation about how the translation community can better care for its professionals. We can
discuss these issues openly to improve a healthier profession.

Keywords: Translator Well-being, Occupational Stress, Emotional Labor, Isolation.

(1) Introduction

Translation is often seen as a purely intellectual task. People think it is about swapping words from one
language to another. But this view misses a big part of the job. Translation is deeply human work. It
involves the mind and the heart. Translators do not just move text. They move ideas, emotions, and
sometimes, very difficult stories. This paper talks about the human side of translation. It focuses on the
mental health and well-being of translators.

Many translators work by themselves. They work from home or in quiet offices. They spend long hours
alone with words. This solitude is necessary for concentration. But it can also lead to a sense of isolation.
At the same time, translators handle all kinds of content. A translator might work on a beautiful poem
one day. The next day, they might have to translate a report about a war crime, a difficult legal document,
or a sad personal story. This constant shift can be hard on a person’s emotions.

The goal of this paper is to bring these hidden challenges into the light. We will look at why isolation is
a problem. We will examine how stressful content affects a translator. We will also discuss what can be
done about it. The mental well-being of translators matters. It matters for the quality of their work. It
matters for their personal happiness. And it matters for the health of the profession as a whole. It is time
to talk about the person behind the dictionary.

(2) Theoretical Issues

As is asserted by Nida (1975: 67), "One often receives the erroneous impression that translation is almost
entirely an art rather than also a science, and a skill". According to Venuti (2000: 468), "Translation
never communicates in an untroubled fashion because the translator negotiates the linguistic and cultural
differences of the foreign text by reducing them and supplying another set of differences basically
domestic, drawn from the receiving language and culture to enable the foreign to be received here."
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There seems to be solutions to all translation problems, but as is mentioned by Weaver (1989), as
translators, one cannot expect perfect solutions, but should do his/her best. The idea of reaching
perfection may various sort of stress and pressure on translators.

To understand the pressure on translators, we need to look at two main ideas. These are not complex
theories. They are simple realities of the job. The first is chronic isolation. The second is emotional
labor.

Chronic isolation comes from the nature of the work. Translation requires deep focus. Even translators
who work in an office often wear headphones to block out noise. They enter a “zone™ where it is just
them and the text. This can last for hours. Over days, weeks, and years, this pattern has an effect. Humans
are social beings. A lack of regular, meaningful contact with colleagues can lead to feelings of loneliness.
It can make a person feel disconnected from a professional community. There is no water cooler to stand
around. No quick chat with a coworker about the weekend. This isolation can slowly wear down a
person’s spirit. It can make small problems seem bigger. It can reduce motivation and a sense of
belonging.

The second issue is emotional labor. Emotional labor means managing your feelings as part of your job.
A nurse smiles to comfort a patient. A customer service agent stays calm with an angry caller. For
translators, the emotional labor is in the content. They are not just reading words. They are stepping into
the world of the text. To translate it well, they must understand it. They must feel its tone and its weight.
When the content is traumatic, this process is heavy.

Imagine translating a victim’s testimony. You must choose the right words to carry their pain and truth.
You are living with that story for hours. You are trying to be faithful to its emotion. This is not passive
reading. It is active, emotional engagement. Over time, this can lead to what some call "vicarious
trauma." It is a stress reaction from being exposed to other people’s trauma. The translator’s mind and
body can react as if they experienced the event themselves. This leads to anxiety, sleep problems, or a
general feeling of being drained.

These two issues—isolation and emotional labor—often work together. A translator feels the weight of
a difficult text. They have this heavy feeling, but they are alone in their office. They have no one right
there to share the burden with. They might just close the file and move to the next task. The emotion
gets buried. This cycle is the core of the mental health challenge in translation.

(3) Method
The general design of the study is descriptive and based on library research. It critically analyzes
the issue from various perspectives.

(4) Discussion

The discussion here is about reality and solutions. First, we must accept that these problems are real.
They are not a sign that someone is not strong enough to be a translator. They are a normal reaction to
a demanding job. Once we accept that, we can look for ways to cope and improve.

Dealing with isolation is about building bridges. Technology that lets us work alone can also help us
connect. Online forums and social media groups for translators are very important. They are virtual
offices. Here, translators can ask questions, share funny stories, and talk about hard days. Regular video
calls with translator friends can make a big difference. It is not always about work talk. It is about human
connection. Professional associations can help by organizing more local meet-ups or online coffee chats.
The idea is to break the bubble of solitude intentionally.

For translators who work in companies, managers can help. They can create spaces for casual
interaction. They can make sure translators are included in team meetings, even if their role is different.
Simple recognition from colleagues can reduce the feeling of being invisible.
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Managing emotional labor is more personal, but support is still key. The first step is awareness.
Translators need to recognize when a text is affecting them. It is okay to feel upset after translating a
distressing document. Naming the feeling is powerful. The next step is developing personal strategies.
One good strategy is compartmentalization. This means creating clear boundaries between work and
personal life. It could be a ritual at the end of the workday. Something like a short walk, making a cup
of tea, or closing the office door. This ritual signals to the brain that the work—and its emotional
content—is over for now.

Another strategy is diversification. If possible, translators can try to mix their projects. They can balance
a hard legal text with a lighter commercial project. This mix can prevent them from being stuck in heavy
content for too long.

Physical activity is also a powerful tool. Stress lives in the body. Exercise, stretching, or even deep
breathing can help release the physical tension that builds up from intense mental and emotional work.
Perhaps the most important strategy is to talk about it. Translators should feel safe to tell a colleague, a
friend, or a manager, "That project was really tough." Sharing the burden cuts it in half. The translation
community needs to create a culture where this kind of sharing is normal, not seen as complaining.
Self-care is not a luxury for translators. It is a necessary part of the job, like a good computer or
dictionaries. Taking breaks, getting enough sleep, and having hobbies outside of translation are all part
of maintaining mental fitness.

(5) Conclusion

Translation is a beautiful and necessary profession. It builds bridges between cultures and people. But
the builders on that bridge—the translators—need care and support. Their work involves hidden
challenges: the quiet of isolation and the weight of difficult stories.

This paper has argued that the mental well-being of translators is a professional issue. The isolation of
the job can lead to loneliness. The emotional labor of handling stressful content can lead to anxiety and
exhaustion. These are not personal failings. They are occupational hazards.

The good news is that we can address these hazards. The solutions come from connection and awareness.
Fighting isolation means building community, both online and in person. Managing emotional labor
means recognizing its impact and using practical strategies. These include setting boundaries,
diversifying work, staying active, and talking openly.

The future of the translation profession should be not only skilled but also healthy. By talking about
mental health openly, we support translators. We help them sustain their passion and their talent over a
long career. When translators are well, the quality of their work is better. Their contribution to the world
is more powerful. It is time to care for the well-being of the person behind the words. This is how we
build a stronger, more resilient, and more human profession. Finally, the authors (as non-native English
speakers) acknowledge the use of LLMs for linguistic assistance and enhancement in the preparation of
the manuscript.
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